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Abstract: Localized upper tract urothelial carcinoma (UTUC) is a difficult disease for clinicians to treat, due
to the multitude of oncological and patient factors to consider. Despite the challenges of diagnostic staging,
endoscopic management, and disease recurrence, there is still a need for local therapeutic options that do not
subject patients to the morbidities of radical nephroureterectomy (RNU). Intraluminal chemotherapies have
allowed for improved oncological control in patients with low-grade disease receiving renal-sparing treatment
approaches. This narrative review discusses the treatment modalities available for localized low-grade UTUC,
with a focus on the current status of chemoablation. The OLYMPUS trial was a pivotal study that lead
to the Food and Drug Administration (FDA) approval of UGN-101 (mitomycin-C) in April 2020 for the
treatment of low-grade UTUC, and intraluminal chemotherapy is now a widely used modality for managing
this disease. The trial reported a complete response (CR) rate of 59%, and an estimated treatment durability
of 82% at 1 year. However, a concern was the reported 44% ureteral stricture rate using the retrograde
approach. More research is currently underway to determine the ideal instillation method for intraluminal
therapies (e.g., retrograde vs. antegrade). Lastly, we discuss upcoming treatment options. Newer novel agents
like padeliporfin vascular targeted photodynamic (VTP) therapy (brand name TOOKAD) are currently being
studied, which will in hope provide additional treatment options for UTUC patients.
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Introduction management. As a result, the management of UTUC
Upper tract urothelial carcinoma (UTUC) is a challenging patients is highly variable. The purpose of this review is to

disease to treat for clinicians, as there are many oncological highlight current UTUC treatment options, with a focus on

and patient factors to consider. For example, tumor grade, recent advances in chemoablation.
stage, size, focality, and location can all affect treatment
decisions. In addition, the patlénts basT::hne renal function, Epidemiology
presence of a contralateral kidney, life expectancy, and

overall ability to undergo anesthesia also affect clinician UTUC is a rare urologic malignancy, representing only
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5-10% of all urothelial carcinoma (UC), with an estimated
annual incidence in Western countries of only 2 new cases
per 100,000 person-years (1,2). The disease most commonly
affects patients in their 7"-9" decades of life, but the mean
age at diagnosis has increased over the last 30 years (3).
Compared to UC of the bladder, where 15-25% of patients
present with invasive disease, over 30% of UTUC patients
will have invasive disease at time of diagnosis (4). With
respect to location, pelvicalyceal tumors are diagnosed twice
as often as ureteral tumors most likely due to improvements
in imaging technology. Gender also plays a significant role
in UTUC incidence, where men are 3x more likely to
develop UTUC (vs. 4x more likely in bladder cancer) (5).
However, gender does not usually appear to be associated
with survival outcomes except for in endemic areas of the
world. A retrospective study in 2019 found that women
in Taiwan were more likely to be diagnosed with UTUC,
yet had improved overall survival (OS) and cancer-specific
survival (CSS) compared to men (6).

The timing of UTUC in relation to bladder UC is
also relevant. UC is known to be a multifocal disease with
a propensity to recur after treatment. Classically it has
been thought that development of UTUC after primary
bladder cancer was between 2-7%, yet more recent studies
suggest this may actually be as low as 0.8% (7,8). On the
contrary, developing bladder cancer after a primary UTUC
is reported to be approximately 15-50% (9,10). There are
two theories that have been proposed as an explanation for
the high rate of bladder recurrences: intraluminal seeding
(epithelial migration) and in-field cancerization (2,11). As
a result, it is difficult to establish if additional tumor sites
are new primary “de novo” lesions or seeding sites from the
original primary. However, the much higher rates of bladder
UC recurrence compared to contralateral upper tract
recurrence after upper tract surgery for primary UTUC
favors the intraluminal seeding theory. Although not
definitively proven, tumor cell seeding with the antegrade
flow of urine through the ureters may be related to the
higher rates of bladder UC after primary UTUC vs. the
opposite sequence. Furthermore, an intact ureterovesical
junction preventing retrograde flow of tumor cells may
also be protective of upper tract recurrence after a primary
bladder UC.

"To counteract the high rates of bladder recurrence after
upper tract surgery, postoperative intravesical chemotherapy
has been shown to reduce bladder recurrence rates. The
ODMIT-C (12) trial was a prospective trial consisting
of 284 patients with no previous or concurrent history
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of bladder UC undergoing radical nephroureterectomy
(RNU) for suspected UTUC. Patients received 40 mg
of mitomycin-C upon removal of the urinary catheter,
which led to an absolute reduction in risk of intravesical
recurrence of 11% (12). Similarly, the SWOG S0337 trial
was another prospective study consisting of 383 patients
with suspected low-grade non-muscle-invasive bladder UC.
This study found that immediate postresection intravesical
instillation of gemcitabine, compared with instillation of
saline, significantly reduced the risk of recurrence over a
median of 4.0 years (13).

Diagnosis

Two-thirds of patients with UTUC present with either
gross or microscopic hematuria, and 25% will present with
flank pain related to ureteral or renal obstruction from
the upper tract tumor (2). Rarely, UTUC will be detected
incidentally on imaging [computed tomography (CT)
or magnetic resonance imaging (MRI)]. Constitutional
symptoms such as weight loss, anorexia, fever, malaise, night
sweats, and cough are suspicious for advanced or metastatic
disease.

Initial workup should involve a detailed history that
assesses for UTUC risk factors and a physical exam. Initial
laboratory tests consist of microscopic urinalysis, urine
culture, urine cytology, and blood tests to assess for renal
function and hemoglobin. Other urinary markers like
fluorescence in situ hybridization (FISH), nuclear matrix
protein 22 (NMP-22), and other biomarkers are still
preliminary and their role in UTUC diagnosis remains
unclear (1). Imaging is obtained using CI/MRI urography,
renal ultrasound, or retrograde pyelography. After obtaining
initial lab tests and imaging, patients will typically undergo
cystoscopy and ureteroscopy where a biopsy can then be
performed.

Treatment options

In primary bladder cancer, the depth of tumor involvement
or T stage guides management. However, accurate
pathological staging is rarely feasible for UTUC given the
current technological limitations and anatomical challenges
(i.e., small ureteral lumen and thin layer of smooth muscle)
in determining muscle involvement. As a result, the disease
grade predominantly dictates management decisions.

For high-grade, bulky, or invasive localized disease, RNU
with ipsilateral bladder cuff excision has remained the gold-
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standard treatment. Minimally invasive vs. open approaches
to RNU have created some level of controversy. The
European Association of Urology (EAU) guidelines still
recommend either technique depending on the skill level of
the surgeon, but the surgery must include a negative margin
resection and lymph node dissection (14). The National
Comprehensive Cancer Network (NCCN) guidelines
version 1.2023 for UTUC do not make any statement in
regard to surgical approach for RNU (15). Patients with
low-grade disease but high in volume, determined by
either imaging or visual inspection, have also undergone
RNU. As diagnostic techniques improve, those with low-
grade/low-risk localized disease have the potential of being
treated with kidney-sparing approaches such as endoscopic
ablation, percutaneous resection, intraluminal therapies,
and rarely segmental ureterectomy.

Endoscopic ablation

For low-risk UTUC (typically <2 cm, unifocal, low-grade,
noninvasive), endoscopic laser ablation via ureteroscopy
is recommended with the goal of obtaining complete
tumor ablation while preserving renal function. However,
a significant challenge with ablative methods is the high
rate of local tumor recurrence that may eventually still lead
to RNU (16-18). Some studies have quoted >50% risk of
progression to RNU in patients with low-grade disease (19).
Despite the kidney-sparing potential in low-risk UTUC,
<20% of low-grade UTUC was managed endoscopically
according to a 2019 National Cancer Database study (20).
One of the main hypotheses for this is due to the difficulty
in determining low-risk vs. high-risk UTUC patients.
Some researchers have even proposed an algorithm to help
clinicians determine the best candidates for endoscopic
ablation (21). Based on the SEER database, patients with
low-grade disease who underwent watchful waiting had a
disease-free survival of 83 %, which makes RNU for low-
grade disease appear to be aggressive management (22).
A large retrospective analysis in 2014 reported no
significant difference in OS and CSS between RNU
and endoscopic ablation in 1,002 patients with localized
UTUC. Yet they also stated that the findings should be
interpreted with caution due to the low level of evidence
(3b) and heterogeneity among the studies (23). Another
systematic review from 2016 found that only patients with
low-grade and noninvasive tumors experienced similar
CSS after ureteroscopy or percutaneous management
when compared to RNU, despite an increased risk of local
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UTUC recurrence (24). Similar to the prior mentioned
study, they recommend caution when interpreting the
results due to selection bias favoring kidney-sparing surgery.
A more recent technology that has provided some respite
for surgeons is the thulium laser fiber. This enables tissue
ablation with more efficient hemostatic control aiding in
both diagnosis and treatment (25). Ureteroscopic baskets
and biopsy forceps can also be used for mechanical ablation,
however, presenting the extensive data surrounding all of
the different endoscopic techniques is not the primary focus
of this review.

Intraluminal therapies

Intraluminal therapies are typically given after endoscopic
ablation or resection, and consist of Bacille Calmette-Guerin
(BCQG) or cytotoxic chemotherapy (e.g., mitomycin-C or
gemcitabine). The NCCN UTUC guidelines version 1.2023
states that intraluminal therapies can be given as a treatment
following endoscopic ablation of low-grade tumors in the
renal pelvis and ureter (15). These agents can be given
via three routes: (I) retrograde via ureteral catheter; (II)
retrograde via passive reflux from an indwelling ureteral stent;
or (II) antegrade via nephrostomy tube. Currently, there is
no literature to suggest improved oncologic outcomes with
one method compared to another.

BCG

The role for BCG in the upper tracts is usually limited to
carcinoma in situ (CIS), yet the current NCCN guidelines
still list it as an option for post-surgical instillation
following endoscopic resection in low-grade tumors of the
renal pelvis. A retrospective analysis from 2011 found that
the efficacy of BCG for treating CIS in the upper tracts
(risk of recurrence: 40%, progression: 5%) is similar to its
efficacy for bladder CIS (26). However, for Ta/T'1 lesions
the efficacy was lower (risk of recurrence: 59%, progression
41%) compared to the equivalent bladder stage. Thus, BCG
is not commonly used for non-CIS UTUC.

Intraluminal chemotherapy

One of the main challenges with intraluminal instillation is
the rapid drainage of instilled fluid from an unobstructed
collecting system. As a result, there is limited dwell time
between the therapeutic agent and the tumor. In order to
address this problem, Urogen Pharmaceuticals created

Transl Androl Urol 2023;12(9):1449-1455 | https://dx.doi.org/10.21037/tau-23-69



1452

Jelmyto™, also known as UGN-101, which gained Food
and Drug Administration (FDA) approval in April 2020 for
the treatment of low-grade UTUC based on the results of
the OLYMPUS trial. UGN-101 is a reverse thermosensitive
hydrogel polymer containing mitomycin-C that exists as a
liquid in cold temperatures and quickly changes to a gel at
body temperature. This agent gradually dissolves in urine
over 4-6 hours, and allows for slow release of mitomycin-C
with increased dwell time within the collecting system.

The OLYMPUS trial was a phase 3, multicenter, single-
arm prospective clinical trial that included patients with
at least 1 measurable low-grade papillary tumor <1.5 cm
and no suspicion for high-grade disease (27). Only tumors
in the renal pelvis or calyces were eligible for treatment.
Although typically given as an adjuvant therapy following
endoscopic ablation or resection, this study was able to
assess the chemoablation ability of UGN-101 because there
was known existing disease at time of treatment. Patients
received 6 weekly retrograde instillations of UGN-101,
and subsequently underwent ureteroscopic evaluation
with urine cytology and for-cause biopsies 4-6 weeks
after the last instillation was given. The primary endpoint
was complete response (CR) (28) at first evaluation
(defined as a negative 3-month ureteroscopic evaluation
with negative urine cytology) and showed a CR rate of
59% (27) with 11% of patients obtaining partial response
(PR). Of the 42 patients (59%) that obtained a CR, only
6 had a recurrence. A subset of patients with CR at first
evaluation (n=20) were assessed for treatment durability
by undergoing monthly maintenance treatments with
evaluations at 6, 9, and 12 months. CR durability was
estimated to be 82% at 12 months follow-up based on
Kaplan-Meier analysis. Interestingly, CR durability at
1 year was similar between those that had =21 maintenance
doses (6/12 patients; 50%) and those that did not (17/29
patients; 59%) (29). In regard to adverse events, the most
common were ureteral strictures (44%), urinary tract
infection (32%), hematuria (31%), flank pain (30%), and
nausea (24%). More than 40% of patients experienced a
> grade 3 adverse event. The ureteral stricture rate also
appeared to be related to number of doses, however,
statistical analysis was not performed for this observation.
Ureteral stricture was reported in 19/29 patients (66%)
who received 27 instillations of UGN-101 (i.e., induction
course plus =21 maintenance instillations) compared to
12/42 patients (29%) who received only an induction
course (6 instillations of UGN-101).
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Instillation methods

As previously mentioned, intraluminal UGN-101 can be
given via retrograde or antegrade approaches and the prior
data available was with retrograde instillation. Traditionally
urologists have been cautioned against percutaneous
biopsy, percutaneous management, or even placement of
a nephrostomy tube in the setting of UTUC, but several
studies have shown these procedures to be safe (30,31).
Earlier this year, Rosen et a/. published their method for
antegrade instillation with early outcomes on their first
8 patients (32). These patients received instillation in the
clinic via nephrostomy tube, which had the advantages
of foregoing additional trips to the operating room with
general anesthesia. Four patients had a CR (28), and
four patients had a PR. Although it is difficult to make
conclusions on oncologic outcomes from a small case
series with short-term follow-up, they described an easily
reproducible technique and protocol to instill UGN-101.

Treatment approach also needs to consider adverse
events in addition to oncologic outcomes. Perhaps the main
concerns from the adverse events listed in the OLYMPUS
trial is the ureteral stricture rate of 44%. Currently there
is no published data comparing ureteral stricture rates
between antegrade and retrograde approaches, however,
this data will likely become available soon as antegrade
instillations become increasingly common.

Upcoming treatments

Unlike prostate cancer, there are less treatment modalities
available for UTUC. Although endoscopic ablation and
intraluminal instillations have remained the most commonly
used modalities, new treatments are currently under
investigation. The ENLIGHTED Trial is a phase 3, single
arm, non-randomized, multicenter trial evaluating the safety
and efficacy of padeliporfin (brand name TOOKAD) vascular
targeted photodynamic (VIP) therapy in the treatment of
low-grade UTUC. Once activated, padeliporfin triggers the
production of high levels of radical oxygen species, which
cause destruction of the blood vessels supplying the tumor
followed by rapid death of tumor cells (31). Padeliporfin
VTP will be given intravenously at 3.66 mg/kg with
subsequent ureteroscopy. During ureteroscopy, an optical
light fiber will be passed through the ureteroscope and
illuminate the target area for 10 minutes. The primary
endpoint will be CR rates. Secondary endpoints will assess
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for treatment durability, renal function preservation, adverse
events, etc. The trial has an estimated primary completion
date of February 2024, but the study completion date is
projected to be in 2029 (33).

Conclusions

Although rare, UTUC is a challenging malignancy to treat
due to the heterogeneous nature of the disease. As such,
clinicians need to be versatile in their ability to utilize
multiple treatment strategies. Intraluminal chemotherapies
have allowed for improved oncological control in patients
with low-grade disease receiving renal-sparing treatment
approaches. More research is currently underway to
determine the ideal instillation method for intraluminal
therapies. Newer novel agents (e.g., TOOKAD) are also
being studied, which will in hope provide additional
treatment options for UTUC patients.
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