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The 4th Bench-to-Bedside Uro-Oncology: GU Cancers Triad Meeting, organized in conjunction  
with the 42nd Annual Congress of the Société Internationale d’Urologie, was held on 
November 11th, 2022, at the Palais des congrès de Montréal in Canada, and transmitted  
live on the SIU@U virtual platform. The session on bladder cancer (BCa) took place on the 
morning and was chaired by Dr. Alexandra Masson Lecomte, France. This session covered 
optimal surgical management, molecular risk stratification and precision medicine, and use 
of magnetic resonance imaging (MRI) for monitoring of T1 BCa. It also covered the use of 
circulating tumour DNA (ctDNA) and urine tumour DNA (utDNA) to monitor non–muscle-
invasive BCa (NMIBC). This session included a debate on use of adjuvant chemotherapy 
(AC) or immuno-oncology therapy (IO) after cystectomy, a case-based discussion on bladder 
preservation strategies, and a state-of-the-art overview of advances in intraluminal therapy 
of upper tract urothelial carcinoma (UTUC).

DOI: 10.48083/ODUS7848

Dr. Masson-Lecomte discussed the surgical manage-
ment of T1 tumours, focusing on transurethral resec-
tion of bladder tumour (TURBT) and repeat TURBT. 
She pointed out that tumour stage is unknown at 
the time of initial TURBT; therefore, it is important 
to optimize the surgical setup in preparation for all 
possible findings, especially with respect to cys-
toscopy and imaging[1]. She emphasized the need 
for surgeons to receive feedback on the quality of 
their performance, as a recent report demonstrated 
that muscle sampling obtained on TURBT increased 
from 47% without feedback to 72% with feedback[2].  
In addition, surgical checklists implemented by cen-
tres specialized in management of bladder tumours 
that address features such as tumour size and 
location, completeness of TURBT, and findings of 
clinical examination have increased the rate of recur-
rence-free survival (RFS) in patients with NMIBC[3]. 
With respect to the surgical technique, there is no 

evidence that en bloc or bipolar resections result in 
superior outcomes compared with fragmented or 
monopolar resections[4,5]. Thus, surgeon preference 
and familiarity should guide the choice of technique.

Enhanced tumour detection is essential to max-
imize the likelihood of complete tumour resection. 
The benefits of photodynamic diagnosis (PDD) in this 
regard have been shown both in clinical trials[6] and 
in real-life experience[7]. The recently completed, 
open-label PHOTO trial[8] found no difference in 
3-year recurrence rates of NMIBC using PDD vs. white 
light cystoscopy. However, Dr. Masson-Lecomte feels 
that these findings should not discourage the use of 
PDD in clinical practice. She highlighted multiple cave-
ats in the study methodology, including the fact that 
surgeons performing TURBT in this trial were highly 
experienced and, therefore, among those least likely 
to benefit from PDD.
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The presence of detrusor muscle in biopsy samples 
is essential for adequate tumour staging. In fact, the 
presence of muscle is a good surrogate for the qual-
ity of TURBT and is predictive of risk of recurrence 
and progression. Obtaining muscle is not always 
easy, however, and it is dependent on the surgeon’s 
experience[9]. Factors associated with the presence of 
detrusor muscle on a TURBT specimen include tumour 
size and location. Detrusor muscle is most difficult 
to obtain when the tumour is located in the junction 
between the posterior wall and the dome[10]. In the 
setting of T1 tumours, the rate of residual tumour on 
second-look resection has been consistently shown 
to be approximately 50%, even if detrusor muscle is 
evident on initial TURBT specimens[11]. The presence 
of residual tumour on second-look TURBT is evidence 
of a lower-quality initial TURBT, and improving the 
quality of the first TURBT reduces the likelihood of 
finding residual tumour[12]. Therefore, while repeated 
TURBT is still recommended for all patients, the goal 
should be to ultimately eliminate the need for it by 
improving initial TURBT.

Use of multiparametric MRI (mpMRI) has been 
shown to improve staging accuracy[13], although this 
needs to be validated in real-life practice settings. 
Vesical Imaging-Reporting and Data System (VI-RADS) 
score is highly predictive both of muscle invasion on 
first TURBT as well as the presence of detrusor muscle 
on second-look TURBT in T1 tumours[13].

In a subsequent Q&A session, Dr. Masson-Lecomte 
specified that patients most likely to benefit from 
PDD are those with carcinoma in situ (CIS) or multi-
focal tumours, as well as those with high-grade (HG) 
tumours. Nevertheless, PDD offers the opportunity 
to perform a better resection in virtually any clinical 
situation. Dr. Masson-Lecomte also explained that a 
tumour inside a diverticulum, whether or not it reaches 
the bladder, likely would be best managed with radical 
cystectomy.

Next, Dr. Eugene Pietzak (United States) discussed 
the use of molecular stratification and precision ther-
apy for HG T1 BCa. Currently, the 2 primary treat-
ment options for this disease are intravesical bacillus 
Calmette-Guérin (BCG) or radical cystectomy, with 
tremendous variability among treatment centres and 

surgeons regarding which option is selected[14]. HG T1 
tumours may be resistant to BCG treatment and may 
harbour occult muscle invasive disease, with a higher 
risk of progression to muscle-invasive BCa (MIBC). 
There is therefore a need for biomarkers to better 
select patients for treatment.

Patients with HG T1 tumours are underrepresented 
in clinical trials, indicating a need for stage-specific 
clinical trials in order to better characterize optimal 
therapy for these patients. Gene expression studies 
can help address this unmet need. In the UROMOL 
study, investigators identified class 2 luminal-like 
tumours that were enriched with CIS and progression 
signatures, with 80% of progression events occurring 
within this molecular subtype. The authors postulated 
that this tumour subtype may be a precursor to the 
development of secondary MIBC[15]. In a 2021 update, 
class 2 tumours were further subdivided into class 2a 
and 2b, with the class 2a tumours having a greater 
likelihood of progression. The authors proposed a 
treatment algorithm that incorporated the addition 
of immune checkpoint inhibitors (ICIs) for class 2 
tumours[16]. 

Patschan et al. used an immunohistochemistry clas-
sifier to classify HG T1 tumours in a predominantly non-
BCG treated population. Tumours of the genomically 
unstable and squamous cell–like subtypes had higher 
progression rates, especially if they had high T-cell infil-
tration[17]. More recently, Robertson et al. developed a 
T1-specific classifier using RNA sequencing in a cohort 
of 73 patients with HG T1, all of whom were treated 
with BCG. They identified 5 molecular subtypes of HG 
T1, although these were not predictive of response to 
BCG. Nevertheless, the T1-early and T1-MYC tumours, 
both of which are enriched for MYC-target genes, 
together appeared more likely to progress than the 
other subtypes[18]. Dr. Pietzak and colleagues applied 
the UROMOL molecular subtyping to a mixed cohort 
of patients and found that it was prognostic with 
respect to RFS but not predictive of BCG response[19]. 
However, a high degree of immune infiltration based 
on gene expression before initiation of BCG was asso-
ciated with a better response in this cohort[19,20]. This 
finding is reflective of earlier research demonstrating 
that an immunosuppressive tumour microenvironment 
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translates into poor response to BCG[17,21–25]. Efforts 
to better characterize this relationship are ongoing.

It remains to be determined how the tumour 
immune microenvironment can best be modulated 
to increase treatment efficacy with BCG and other 
immunotherapies[26]. The BRIDGE trial will offer 
new insight into some of these mechanisms, as it will 
randomize patients with BCG-naïve HG NMIBC to 
either intravesical gemcitabine and docetaxel or BCG 
(NCT05538663). In addition, the Alliance A031803 
phase 2 trial is investigating the use of intravesical 
gemcitabine and pembrolizumab in BCG-unresponsive 
patients with NMIBC (NCT04164082).

Some patients with NMIBC are likely to be good 
candidates for ICIs, but immune-related adverse 
events can be a significant problem and need to be 
considered in patients for whom cystectomy would be 
potentially curative. ICIs are most likely to be beneficial 
for patients with very high-risk T1 disease, since cys-
tectomy is the only other accepted treatment option 
and bladder-sparing treatment is an unmet need in 
this setting[27]. 

ICIs may improve response to BCG when the 
two are used in combination because the interac-
tion between programmed cell death 1 (PD-1) and 
programmed death-ligand 1 (PD-L1) is a potential 
mechanism of resistance to BCG, particularly in T1 
tumours and CIS[28–31]. ICI monotherapy after BCG 
has modest efficacy, but the combination of ICIs and 
BCG may be synergistic[32]; this approach is being 
evaluated in multiple clinical trials, such as ALBAN 
(NCT03799835), CREST (NCT04165317), POTOMAC 
(NCT03528694), and KEYNOTE-676 (NCT03711032). 
In addition, Dr. Pietzak is co-primary investigator on 
a phase 2 clinical trial of BCG plus pembrolizumab as 
a first-line therapy for patients with BCG-naïve very 
high-risk T1 NMIBC (NCT03504163).

Regarding the genomic landscape of HG T1 
tumours, previous research has demonstrated that 
these tumours are characterized by fewer FGFR muta-
tions and increased ERBB2/HER alterations. These 2 
patterns are mutually exclusive. HG T1 tumours also 
present with an increased rate of TP53/MDM2 altera-
tions and cell cycle dysregulation as well as a higher 

tumour mutational burden, with more DNA damage 
repair gene alterations, compared with low-grade (LG) 
tumours[33]. Such genomic alterations are similar to 
those found in MIBC. Bellmunt et al. performed whole 
exome sequencing on 62 HG T1 patients treated with 
BCG who had a good outcome, defined as no recur-
rence > 4 years from last BCG exposure. They found 
that a high tumour mutational burden as well as DNA 
damage mutation alterations were associated with 
good outcomes[34]. Other studies have also revealed 
similar findings[20,35,36].

ARID1A mutations are associated with an increased 
risk of recurrence following treatment with BCG[33,34], 
and the mechanism behind this association is being 
actively investigated. In addition, TP53 alterations 
may be associated with progression after BCG treat-
ment[34,36]. When comparing patients who are 
genomically very high risk with those who are just high 
risk, the very high-risk patients have a genomic profile 
similar to that of MIBC and are enriched in ERBB2/
HER2 alterations[20,37–39]. This provides potential 
targets for future therapies, including antibody-drug 
conjugates.

During his Q&A session, Dr. Pietzak confirmed that 
HER2 gene amplification is consistently found to be 
more common in T1 micropapillary tumours and repre-
sents a high-risk feature. He also noted that delivering 
ICIs within the bladder rather than intravenously does 
not reduce the risk of immune-related toxicity[40]. 
Finally, he clarified that bladder tumours are not as 
enriched in smoking-related mutational signatures 
compared to other tobacco-related cancers; however, 
ERCC2 altered tumours may be enriched in smokers, 
which could suggest better response to BCG and ICIs 
in these patients, although the immunosuppressive 
effects of smoking may limit this.

The next presentation was by Dr. Karin Birkenkamp-
Demtröder (Denmark), who discussed whether 
ctDNA and utDNA can be used to monitor NMIBC.  
She explained that cancer patients may have ctDNA in 
their bloodstream that is derived from tumour cells and 
is highly fragmented and protected by nucleosomes. 
It has a half-life of < 2.5 hours in the plasma, allow-
ing for real-time monitoring[41]. Also, tumour utDNA  
may be shed from the urothelium in the bladder and 
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can be found in the urine supernatant, but it contains 
different DNA fragment sizes, making it difficult to dis-
criminate between DNA derived from plasma or the 
bladder lining.

Both ctDNA and utDNA contain tumour-relevant 
information, including single nucleotide variants and 
insertion or deletion mutations, which can be assessed 
via droplet digital polymerase chain reaction or 
next-generation sequencing. These approaches can be 
performed in a tumour-agnostic or tumour-informed 
manner, with the latter being more sensitive[42]. 

Indeed, ctDNA traces in the plasma can be used 
to predict recurrence and progression to MIBC in 
NMIBC[43]. In addition, the presence of ctDNA in 
the plasma at the time of cystectomy is a predictor of 
progression in localized MIBC and is associated with a 
lower RFS[44]. The time to progression or relapse after 
detection of ctDNA in these patients can be months or 
years, offering a large window of opportunity to inter-
vene. In a study of 82 patients with Ta or T1 tumours 
treated with TURBT followed by BCG immunotherapy, 
panel sequencing of 861 genes revealed ctDNA in 
about 66% of patients, which was more likely to be 
detected in patients who were stage T1 or who had 
tumours > 3 cm. A higher molecular tumour burden 
index was associated with a shorter disease-free survival 
(DFS)[45].

To date, no ctDNA or utDNA markers found in the 
urine have made their way to the clinical setting. One 
promising approach, however, is UroMark, which is an 
analysis of a methylation signature in urine pellet DNA 
that was demonstrated to have a sensitivity of 89% and 
specificity of 97% for detection of BCa[46]. In addition, 
Dudley et al. looked at 460 genes detected by deep 
panel sequencing and demonstrated that utDNA 
is associated with clinical risk parameters. Patients 
with CIS as well as those with pT1-4 tumours vs. Ta 
tumours and HG vs. LG tumours were more likely to 
have detectable utDNA. Using utDNA, they detected 
BCa with a sensitivity of 83% in a tumour-agnostic 
approach and 93% with a tumour-informed approach. 
The presence of utDNA was associated with reduced 
RFS. In addition, using a tumour-agnostic approach, 
they detected 84% of recurrences, which compared 

favourably to the 53% detection rate using cytology 
and cystoscopy[47].

There is also a role for utDNA in surveillance on or 
after treatment. In a study of 156 patients who received 
≥ 5 cycles of BCG where utDNA was assessed by deep 
panel sequencing, higher utDNA was associated with 
a greater risk of HG recurrence, failure of BCG therapy, 
and higher T-cell exhaustion both before and after BCG 
treatment. In addition, clearance of utDNA after BCG 
treatment was associated with an improved RFS[48].

During her Q&A session, Dr. Birkenkamp-
Demtröder recommended that ctDNA and utDNA 
should be used in combination with cystoscopy rather 
than replacing this testing modality. For the near 
future, plasma ctDNA will likely be particularly useful 
for the management of high-risk tumours, especially if 
detected after cystectomy, as presence of ctDNA after 
cystectomy is an indication of metastasis.

In the next session, Dr. Andrea Kokorovic (Canada) 
discussed the use of MRI for optimal assessment of 
T1 NMIBC. She pointed out that the depth of tumour 
invasion is a key determinant in BCa, influencing 
both prognosis and management approach. Both 
cystoscopy and imaging play key roles in diagnosis 
and staging. Among imaging options, ultrasound has 
low sensitivity. The most commonly used modality is 
triphasic computed tomography (CT) urography, but 
mpMRI is emerging as novel technology for use in this 
setting.

The main goals of imaging are to detect lesions 
in the upper and lower urinary tract, determine if the 
tumour is locally advanced, and detect the presence 
of metastases. The addition of mpMRI allows for differ-
entiation between NMIBC and MIBC as an alternative 
to a histologic diagnosis. Compared with CT, mpMRI 
is superior for detecting flat and small (< 1 cm) lesions 
and is better for differentiation of tissue planes and 
local tumour description. Currently, the European 
Association of Urology (EAU) recommends use of MRI 
for local staging of BCa[49], but access to MRI may be 
a limiting factor.

Key advantages to use of mpMRI include provision 
of detailed tumour morphology (ie, distinguishing 
among exophytic, endophytic, sessile, papillary, and 



B2B: BLADDER CANCER SUMMARY

13

B2B: Bladder Cancer Summary

pedunculated lesions), as well as accurate detection 
of tumour size and location. Its primary advantage, 
however, lies in the ability to offer accurate staging[50]. 
VI-RADS is a 5-point scale based on findings obtained 
via mpMRI to describe the depth of invasion and prob-
ability of muscle invasion, which has demonstrated 
excellent performance in distinguishing NMIBC from 
MIBC in multiple studies[51]. The sensitivity of detect-
ing muscle invasion is usually 90% or higher, with a 
specificity of 85% to 88%[52–54].

One potential use of mpMRI is to determine which 
patients with NMIBC need a repeat TURBT. In one 
study, patients with suspected BCa underwent mpMRI 
before primary resection of their tumour, and those 
with a VI-RADS > 2 were assumed to have MIBC. 
Patients with high-risk NMIBC, based on initial histol-
ogy, went on to receive re-TURBT. The TURBT reports 
were compared with preoperative VI-RADS findings, 
and VI-RADS score was a good predictor of outcomes 
on re-TURBT (ie, detecting absence of cancer/persis-
tent NMIBC vs. upstaging to MICB), with a sensitivity 
of 85% and specificity of 94%[13]. These findings, said  
Dr. Kokorovic, suggest that patients with a VI-RADS 
score of 1 to 2 could go on to receive intravesical 
therapy, avoiding a re-TURBT, while re-TURBT would 
be recommended in those with lesions with VI-RADS 
score 3 to 5, to rule out the potential of muscle invasion. 
There is some speculation that patients with VI-RADS 
score 5 lesions could immediately receive radical treat-
ment preceded by neoadjuvant chemotherapy (NAC) 
or upfront radical cystectomy. This hypothesis is cur-
rently under investigation in the BladderPath trial[55].

Another potential use of mpMRI is as a biomarker 
for detecting NMIBC with aggressive histology. 
Certain MRI parameters, such as molecular diffusion 
coefficient and apparent diffusion coefficient, have 
been shown to correlate with Ki-67 labelling index, 
which may be predictive of recurrence, progression, 
aggressiveness, and survival of patients with BCa[56]. 
This was a small study, however, and is thus not ready 
for clinical application.

Finally, mpMRI may have a role to play in patient 
surveillance. In one study of 47 patients with history 
of NMIBC undergoing surveillance cystoscopy, MRI 
was performed prior to cystoscopy. Two radiologists 

blinded to results of cystoscopy interpreted the MRI. 
There were 34 recurrent bladder tumours detected 
by cystoscopy in 24 patients. Of these 34 recurrences, 
32 were detected by MRI. Among 23 patients without 
bladder tumour on cystoscopy, MRI detected 2 lesions. 
This translated to a sensitivity of 91.6% and specificity 
of 91.5%. Notably, the study authors did not report his-
tology, and this level of accuracy may not be adequate 
for higher-risk lesions[57].

Potential advantages of MRI surveillance include 
patient comfort, decreased need for resources, and 
cost savings. Important limitations, however, are that 
MRI is unable to detect CIS, and it may have decreased 
sensitivity/specificity in patients who have undergone 
treatment. Finally, some physicians may be unwilling 
to offer or may withhold radical treatment based on 
imaging without histologic confirmation.

The added value of MRI in BCa management is 
under evaluation in the BladderPath study. Patients 
suspected of having BCa were randomized to the 
standard management pathway that included TURBT 
or to a pathway that included mpMRI prior to TURBT, 
with the imaging findings used to help determine treat-
ment. Preliminary findings revealed that patients in the 
mpMRI-containing pathway had a reduction in time to 
correct treatment of 30 days[58].

During the Q&A, Dr. Kokorovic said that standard 
practices for when to use mpMRI have not yet been 
established. In the meantime, she suggested using it 
in patients who have been diagnosed with BCa if the 
results are likely to change the treatment approach, in 
patients for whom an examination under anesthesia is  
challenging, and in patients with high-risk or variant 
histology. Dr. Kokorovic highlighted that, ideally, in 
the future, magnetic resonance (MR) urograms could 
be conducted at the same time as mpMRI of the  
bladder to combine upper tract evaluation and  
bladder staging into one study and eliminate the need  
for a CT urogram.

Dr. Kokorovic’s presentation was followed by a 
debate on the use of AC vs. adjuvant IO after radi-
cal cystectomy in MIBC, with Dr. Evanguelos Xylinas 
(France) presenting the pro-chemotherapy side and 
Dr. Srikala Sridhar (Canada) presenting the pro-IO side. 
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Dr. Xylinas pointed out that there is an unmet need in 
the adjuvant setting for BCa because of high rates of 
disease recurrence and cancer-specific mortality. Over 
the last 40 to 50 years, trends in outcomes of patients 
treated with radical cystectomy include an increased 
use of NAC and a decreased use of AC. An increase in  
overall survival (OS) has been observed, but Dr. Xylinas 
attributed this to better patient selection for radical 
cystectomy and better management of comorbid-
ities rather than better treatment, as RFS has not 
changed[59]. The features associated with recurrence 
in the 1980s are similar to those associated with recur-
rence today. These include locally advanced disease 
and lymph node involvement[59].

To date, studies on the use of AC in MIBC have 
largely included a high-risk patient population, 
although represented by small samples sizes. Results 
have been equivocal due to low power to show ben-
efit. In a meta-analysis of 9 of these trials, patients 
were shown to benefit from adjuvant cisplatin-based 
chemotherapy[60]. Indeed, EAU guidelines strongly 
recommend cisplatin-based chemotherapy for patients 
with pT3/4 and/or pN+ disease if no NAC has been 
given[61]. There is consensus in the field that there is 
no benefit to AC following NAC and cystectomy, but 
there is no level 1 evidence to guide this practice.

Recently, new systemic therapies have been 
approved for metastatic BCa, and these are now 
under investigation in the adjuvant setting for MIBC. 
This includes adjuvant IO such as adjuvant nivolumab, 
which was compared to placebo in the phase 3 
CheckMate 274 trial[62]. Dr. Xylinas pointed out that 
the improvement in DFS with nivolumab in the PD-L1 
> 1% population in this trial is similar to the progres-
sion-free survival (PFS) outcomes with AC of a 2015 
study that compared AC with deferred treatment[63]. 
Ultimately, Dr. Xylinas concluded that the question is 
not whether AC or IO is universally superior, but rather 
how to select the appropriate approach for individual 
patients. One tool for helping to answer this question 
might be ctDNA[64].

To advocate in favour of adjuvant IO, Dr. Sridhar 
focused on 3 key messages: 1) there is Level 1 evidence 
for the use of cisplatin-based NAC[65,66] but not AC; 
2) pathological complete response (pCR) is predictive 

of OS[67]; and 3) chemotherapy is better tolerated in 
the neoadjuvant setting.

The primary goals in the adjuvant setting are to elim-
inate residual cells, reduce risk of relapse, and improve 
OS. In metastatic disease, IO has shown efficacy in both 
platinum-refractory patients and in the first-line switch 
maintenance settings, which suggests a potential for 
sequential efficacy after prior chemotherapy[68].  
An important role for IO may be in patients with resid-
ual disease post-NAC or in patients who are ineligible 
to receive cisplatin-based chemotherapy.

There are three key phase 3 trials of adjuvant IO in 
the MIBC setting. CheckMate 274 compared nivolumab 
with placebo in a high-risk population. In the overall 
population, DFS was superior with nivolumab, with a 
hazard ratio (HR) = 0.70. In the PD-L1 ≥ 1% population, 
the HR = 0.53. Benefits were observed across most 
subgroups and were even more pronounced among 
patients who received NAC. Other benefits associated 
with nivolumab were improvements in non-urothelial 
tract RFS and distant metastasis-free survival, with a 
consistent safety profile[62]. The OS data for this trial 
are not yet available.

IMvigor010 compared atezolizumab with obser-
vation and was a negative trial. Nevertheless, the 
duration of DFS in the atezolizumab arm was 19.4 
months[69], which is similar, cross-trial comparisons 
notwithstanding, to the 20.4 months observed in 
CheckMate 274[62]. Dr. Sridhar suggested, therefore, 
that atezolizumab may have activity in this setting and 
negative findings may be in part due to trial design. 
In IMvigor010, there was a high rate of treatment dis-
continuation in the observation arm[69], which was not 
seen in CheckMate 274 due to the use of a placebo[62]. 

Finally, the ongoing phase 3 AMBASSADOR trial is 
comparing pembrolizumab with observation[70], and 
findings have not yet been published.

Dr. Sridhar agreed that ctDNA is likely impor-
tant for adequate patient selection for adjuvant IO.  
In IMvigor010, patients with detectable ctDNA had 
a worse prognosis compared to patients with no 
detectable ctDNA, and they appeared to have a 
benefit from adjuvant atezolizumab. These post hoc 
results served as the premise for the ongoing phase 3 
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IMvigor011 trial, in which patients with high-risk MIBC 
who are ctDNA positive after cystectomy are being 
randomized to atezolizumab or placebo[71]. Results 
are not yet available.

For patients who are not eligible for cisplatin-based 
NAC or AC, IO has been shown to offer improved DFS 
in CheckMate 274[62]. It is also likely better tolerated 
than AC in some patients. Thus, IO represents an 
important option for patients who are ineligible for or 
who cannot tolerate AC.

For patients with invasive UTUC, the POUT trial 
demonstrated a DFS benefit with the addition of AC 
but no OS advantage[72]. Notably, loss of renal func-
tion postoperatively limits cisplatin use, which was 
shown in POUT to be superior to carboplatin. Thus, 
many patients simply do not receive AC because of 
loss of renal function. An alternative option is therefore 
NAC followed by possible adjuvant IO, although adju-
vant nivolumab seemed less effective in UTUC than in 
CheckMate 274[62].

For cisplatin-eligible patients with MIBC who go 
straight to radical cystectomy, AC has been shown to 
offer an improved DFS with a nonsignificant improve-
ment in OS, but trials in this setting have largely been 
small and underpowered, often closing prematurely 
prior to reaching enrollment goals. CheckMate 274 
did not have these limitations. It may be important to 
focus more on trial conduct and design rather than the 
agents themselves.

Dr. Sridhar concluded that, in select populations 
of patients with MIBC, such as those who are PD-L1-
positive or ctDNA-positive, there may be a role for 
adjuvant IO; however AC remains the standard of care 
among eligible patients who did not receive NAC.

A case-based panel discussion on bladder preser-
vation followed, moderated by Dr. Masson-Lecomte. 
On the panel were Drs. Pietzak, Kokorovic, Xylinas, and 
Sridhar. The first case was that of a 79-year-old male 
who was self-sufficient and lived alone with his wife. He 
had been recently diagnosed with Parkinson disease 
but had few symptoms. He also had a 44-mm aneu-
rysm of the abdominal aorta under simple monitoring, 
as well as hypertension and chronic obstructive pulmo-
nary disease treated with short-acting bronchodilator 

inhalers. In July 2021, hematuria and lower urinary tract 
symptoms (LUTS) led to cystoscopy and detection 
of a 25-mm tumour located on the left ureteric ori-
fice, which was completely resected with JJ stenting 
a month later. Glomerular filtration rate (GFR) with 
the stent was 60 mL/min. Pathology indicated pure 
urothelial carcinoma T2 G3/HG with lymphovascular 
invasion (LVI) and CIS around the tumour. The patient 
was re-resected 4 weeks later to remove the JJ stent 
because it was poorly tolerated. At this time, there was 
no residual tumour.

For this patient, the panel was asked whether they 
would consider trimodal therapy (TMT), radical cystec-
tomy, or NAC. Dr. Kokorovic responded that TMT can 
be limited by imperfect clinical staging, namely the 
possibility that undetected residual cancer is present. 
The patient’s comorbidities were fairly typical of BCa 
patients, so she would refer this patient to medical 
oncology for consideration for NAC with possible 
consolidative radical cystectomy. Dr. Sridhar would 
consider cisplatin-based chemotherapy, as there are 
supportive treatments to help manage patients with 
a lower GFR. She would also consider splitting the 
cisplatin dose over days 1 and 8 to optimize tolerability 
and scan after 2 cycles to ensure no disease progres-
sion. This patient would likely also be evaluated by a 
multidisciplinary team to determine if he would be a 
candidate for subsequent TMT or radical cystectomy. 
Dr. Xylinas agreed that the patient could be offered 
any of the 3 treatment options under discussion. He 
and Dr. Pietzak would not exclude TMT based on the 
pathological findings, especially since the patient 
underwent a second resection.

Dr. Masson-Lecomte reported that the patient 
was treated with NAC, primarily because of the LVI, 
which is highly correlated with poor prognosis and 
metastasis. The patient was administered 3 cycles of 
gemcitabine and cisplatin (GC) chemotherapy, then 
stopped due to renal toxicity, with a GFR 46 mL/min. 
A second cystoscopy revealed no signs of residual 
tumour. The patient was offered radical cystectomy 
with lymph node dissection or TMT, and the patient 
chose the latter. He received 2 cycles of radiosensitiz-
ing 5 fluorouracil (5FU), which was well-tolerated, and 
he has no signs of residual disease to date.
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Dr. Sridhar explained the rationale for giving NAC 
in detail. She noted that patients being offered TMT 
are no longer the older, frail patients of the recent 
past. Young, fit, healthy patients are highly motivated 
to keep their bladder and are typically cisplatin-eligi-
ble. A propensity analysis demonstrated that, in MIBC 
patients who are candidates for both radical cystec-
tomy and TMT, outcomes are fairly similar[73]. In MIBC, 
NAC eliminates micrometastatic disease and improves 
OS. The RTOG 89-03 trial failed to demonstrate ben-
efits of methotrexate, cisplatin, and vinblastine (MCV) 
chemotherapy prior to selective bladder preservation 
but was underpowered. In addition, patients received 
only 2 cycles of NAC, which was poorly tolerated with-
out the supportive measures used today[74]. Thus, it is 
difficult to interpret the findings.

In a review of 57 patients treated at Dr. Sridhar’s 
institution, 65% were stage II, 25% were stage III, and 
11% had regional nodal metastases. All completed 
external beam radiotherapy, and 95% completed 
NAC, with 84% completing ≥ 64% of their concurrent 
chemotherapy doses. After a median follow-up of  
19.3 months, median OS was not reached, 2-year OS 
was 74%, disease-specific survival was 88%, and 2 year 
bladder intact DFS was 64%. The salvage cystectomy 
rate was 14%, distant relapse occurred in 11%, and 9% 
ultimately died of metastatic disease[75].

Dr. Masson-Lecomte then presented the second 
case, this one of a 62-year-old female heavy smoker 
who was divorced, had a new partner, and was highly 
motivated to retain an active sex life. She had 3 children 
and had received a hysterectomy in 2010 for uterine 
fibroids. She had stage A chronic lymphocytic leukemia 
that was completely stable for 4 years and that was 
presently not treated. Hematuria in May 2020 led to 
an ultrasound, which revealed a 30-mm tumour of the 
left lateral wall, away from the ureteric orifice. Her GFR 
was 75 mL/min. She underwent complete TURBT, and 
pathology revealed T2 HG/G3 urothelial carcinoma 
with squamous differentiation, no CIS, and no LVI.  
A thoraco-abdominal CT revealed no sign of metastasis.

For this patient, Dr. Masson-Lecomte asked whether 
she was a good candidate for TMT, NAC, or radical cys-
tectomy with neobladder. Dr. Pietzak would consider 
TMT and bladder preserving options and would do 

his own examination under anesthesia and TURBT for 
risk stratification. Risk of recurrence is an important 
consideration, given the patient is relatively young. 
Radical cystectomy with a neobladder could be a good 
option, if the vagina was preserved and pelvic support 
could be provided, but it would be important to tell 
the patient that functional outcomes for females are 
suboptimal. Drs. Xylinas and Sridhar would also recom-
mend upfront TMT as a bladder preservation strategy, 
given that the patient is young and sexually active, and 
has a small tumour. Dr. Sridhar added that she would 
also offer upfront NAC, likely GC chemotherapy, given 
the high GFR. Dr. Kokorovic agreed that TMT is a good 
option but was concerned about the squamous differ-
entiation because she was unaware of how well these 
tumours respond to radiation; this histology responds 
well to chemotherapy. Dr. Masson-Lecomte pointed 
out that in the VESPER trial, treatment outcomes with 
either GC or dose-dense methotrexate, vinblastine, 
doxorubicin, and cisplatin (dd-MVAC) chemotherapy 
were unaffected by histologic subtype[76].

Dr. Masson-Lecomte explained that this patient 
was determined not to be a good candidate for a 
neobladder because of her previous hysterectomy, 
which left no posterior hammock. She was treated 
with upfront TMT and was included in the Bladder 
Sparing/GETUG-AFU 35 clinical trial, in which patients 
receive extensive TURBT and TMT with radiosensitizing 
chemotherapy, followed by adjuvant immunotherapy. 
This patient received 60 Gy on the bladder and pelvis, 
as well as 5FU-cisplatin chemotherapy for 2 cycles.  
IO consisted of 12 months of atezolizumab. At 30 
months of follow-up, there is no sign of residual disease 
or LUTS.

Dr. Sridhar discussed upfront TMT that incorpo-
rates IO. Several trials are ongoing in this setting.  
For instance, SWOG/NRG1806 is a phase 3 trial com-
paring concurrent chemoradiation with or without 
atezolizumab for localized MIBC[77]. EA8185 (INSPIRE) 
is a phase 2 trial exploring the role of durvalumab ± 
chemoradiotherapy[78], and KEYNOTE-992 is examin-
ing pembrolizumab with or without concurrent chemo-
therapy for bladder preservation in localized MIBC[79]. 
The CCTG BL13 study is exploring TMT with or without 
adjuvant durvalumab in MIBC. In this trial, upfront 
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NAC is permitted. Important endpoints in these trials 
include bladder intact DFS, OS, and tolerability[80]. 
As IO therapies are relatively well-tolerated, a broader 
scope of patients may be eligible to receive them. 
Importantly, many studies that evaluate new agents 
in the neoadjuvant setting mandate cystectomy, and 
it is important to have data on patients who opt for 
bladder-sparing approaches. Younger, fitter patients 
who are eligible for cisplatin and who would like to 
spare their bladders should be considered for NAC,  
Dr. Sridhar said, because pCR is predictive of OS; 
therefore, pCR should be the key goal in these patients.

During the discussion, the issue of how to evaluate 
response to TMT was raised. Without cystectomy, there 
is no tissue available for pathological analysis unless a 
biopsy is obtained. Many of the clinical trials evaluating 
TMT include biopsy-based outcomes. Determining 
how to assess these patients in the clinical setting will 
be an important future challenge. Bladder intact DFS 
is a logical endpoint, since keeping the bladder is a 
primary goal of the bladder-sparing approach.

The third case was that of a 77-year-old female 
smoker referred in 2018. She was completely inde-
pendent and married, with 2 children. In 2017, she had 
a left microsatellite instability-positive colon cancer, 
which was treated surgically, and was left with bowel 
dysfunction. Comorbidities included hypertension 
and type 2 diabetes. Hematuria in June 2018 led 
to a CT scan, which revealed a 15-mm anterior wall 
bladder tumour, with no signs of metastases. GFR was  
67 mL/min. The patient underwent complete TURBT, 
and pathology revealed T2 HG/G3 urothelial carci-
noma with 60% micropapillary components. There 
was no evidence of CIS, but LVI was present. Positron 
emission tomography (PET)/CT ordered for the colon 
cancer suggested the presence of metastases to 
the pubic branch. Biopsy revealed no tumour cells, 
but some doubt about the potential for metastasis 
remained. Dr. Masson-Lecomte asked how important 
systemic therapy was for this patient and what the best 
local treatment option would be.

Dr. Kokorovic felt that radical cystectomy would 
be the appropriate next step in this patient, and she 
would refer to medical oncology for consideration of 
chemotherapy. She would not consider TMT because 

micropapillary tumours are very aggressive. Dr. Sridhar 
agreed, adding that she would offer NAC before cys-
tectomy. This case also highlighted a potential role 
for PET in correctly staging patients with variant his-
tologies, although it is not routinely used. Drs. Xylinas 
and Pietzak would similarly start with systemic ther-
apy because of the variant histology and uncertain 
presence of metastasis, then re-evaluate. Dr. Pietzak 
added that the micropapillary component would lead 
him to perform an even more extended lymph node 
dissection than usual, given the high rates of nodal 
involvement for this tumour type.

The patient was treated with NAC consisting of  
6 cycles of dd-MVAC, which was well-tolerated.  
A second TURBT revealed a normal bladder, with no 
residual tumour at pathology. MRI revealed a com-
pletely normal bladder wall. PET/CT revealed no sign 
of metastasis, and the lesion on the pubis disappeared 
with chemotherapy. The patient refused any further 
local treatment and opted for simple surveillance with 
cystoscopy and CT scan. After 4 years, she is in com-
plete remission. While this is not a routine approach, 
the panelists acknowledged that it does occur in 
clinical practice, sometimes with good outcomes.  
Dr. Kokorovic said the case highlights the need for 
better biomarkers to identify who requires more 
aggressive treatment, and Dr. Pietzak highlighted that 
he would encourage patients declining cystectomy to 
at least receive TMT.

The last case was a 68-year-old single, isolated 
active smoker male referred in 2017. He had a myo-
cardial infarction in 2013 with some peripheral arterial 
obstructive disease. Severe LUTS resistant to medical 
treatment led to a CT scan, which revealed a large right 
lateral wall tumour with multiple bladder diverticula. 
There was no hydronephrosis and no signs of metas-
tasis. GFR was 85 mL/min, and left ventricular ejection 
fraction was 55%. The first TURBT was incomplete 
because of the size of the tumour and the presence of 
diverticula. Pathology revealed T2 HG/G3 pure urothe-
lial carcinoma with CIS around the tumour.

Dr. Masson-Lecomte asked the panelists if they 
would consider upfront bladder preservation in this 
patient. They agreed that the bladder was probably not 
worth saving, and quality of life would likely be better 
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with cystectomy. This patient received NAC in the 
form of 6 cycles of dd-MVAC and had an extraordinary 
response, with a clear CT and normal-looking bladder 
on cystoscopy. A second TURBT with deep resection 
revealed no residual tumour, which was confirmed on 
MRI. LUTS was much improved. Given this response, 
Dr. Masson-Lecomte asked whether the panel would 
now consider a bladder-sparing approach, and they 
agreed they would, although radical cystectomy would 
still be seriously considered. This patient did not want 
radical cystectomy and so underwent 2 cycles of radi-
ochemotherapy instead, which was well-tolerated. 
Cystoscopy yielded normal findings in September 
2022, but a CT scan revealed suspicious lesions in the 
pelvic bones, which was confirmed on MRI. It remains 
uncertain if metastasis would have occurred even if 
radical cystectomy was performed.

The last presentation in the BCa session was by 
Dr. Seth P. Lerner (United States), who discussed 
advances in intraluminal therapy for UTUC, which can 
be delivered via percutaneous nephrostomy or ure-
teral catheter. A variety of drugs, both chemotherapy 
and IO with BCG, can be used, although the level of 
evidence for the latter is modest[81]. Importantly, one 
cannot rely on reflux via a JJ stent to treat the urinary 
tract because this approach often does not reach the 
renal pelvis.

Studies indicate that intraluminal therapy using 
BCG appears to be most effective in cases of CIS[82]. 
While a meta-analysis showed no difference in out-
comes with or without treatment regardless of drug 
used, disease stage/grade, or delivery modality[83], 
Dr. Lerner pointed out that this is likely due to small 
cohorts and a lack of high-level evidence across the 
disease spectrum for Ta/T1 or CIS.

Given the complex nature of delivering intraluminal 
therapy, he recommended reserving it for patients with 
LG UTUC who are most likely to benefit, particularly 
when it can be used as an alternative to nephroureter-
ectomy. The EAU[81] and the National Comprehensive 
Cancer Network®[84] guidelines for treatment of UTUC 
now address use of intracavitary kidney-sparing sur-
gery, although the American Urological Association 
has yet to do so.

UGN-101 is a reverse thermal gel that is liquid at 
low temperatures and semi-solid at body tempera-
ture and that contains mitomycin at a concentration of 
4 mg/1 mL. It can be injected via a ureteral catheter at 
cold temperatures, where it fills the entire collecting 
system proximal to the ureteral-pelvic junction. When 
it warms to body temperature, it becomes semi-solid 
and is water soluble. As the kidney produces urine, the 
gel dissolves over 4 to 6 hours, solving the problem of 
dwell time within the collecting system[85,86]. The gel 
injector functions via the same principles as a balloon 
dilator for treatment of ureteral stricture or percuta-
neous access. 

Data from the OLYMPUS trial demonstrated that 
LG UTUC can be chemically ablated using UGN-
101[87]. For this open-label, phase 3 trial, 74 patients 
with biopsy- and cytology-confirmed LG UTUC with 
a measurable 5- to 15-mm tumour located above the 
ureteropelvic junction received intracavitary UGN-101 
in 6 once-weekly installations. The primary disease 
evaluation occurred within 4 to 6 weeks after treatment 
completion. Those with a complete response (CR) were 
given the option to go to monthly maintenance ther-
apy for up to 12 months[87].

The CR was 59%, and this was identical whether 
tumours were considered resectable or unresectable. 
For patients who achieved a CR, estimated durability was 
82% at 12 months[88]. The primary adverse event of 
concern with UGN-101 is ureteral stenosis or stricture. 
In this trial, the ureteral stenosis rate was 43.7%, but 
most of these were all easily managed, said Dr. Lerner. 
Two patients ultimately required a nephrectomy due to 
stenosis. There were 3 deaths, but these were deemed 
unrelated to treatment[87]. 

FGFR3 alterations are the most common mutation 
in UTUC, with observed rates of 54% to 74%. These are 
particularly common in LG disease[89,90]. This provides 
an important target for future therapies. Unfortunately, 
a recent phase 3 adjuvant trial exploring the role of 
infigratinib for UTUC has recently been discontinued. 
Nevertheless, unpublished data by Dr. Surena Matin, 
of the MD Anderson Cancer Center, demonstrate 
an increased response rate among FGFR3-positive 
patients.
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Another potential future approach is padeliporfin, 
a form of vascular targeted photodynamic therapy. In 
phase 1 research that included 22 patients with UTUC 
who recurred after prior endoscopic treatment, 9 of 
18 patients who were eligible for efficacy assessment 
had a CR by 30 days post-treatment[91]. The ongoing 
single-arm, open-label, phase 3 ENLIGHTENED trial 
(NCT04620239) is further exploring this approach.

During the Q&A session, Dr. Lerner clarified that the 
best candidates for UGN-101 are likely to be patients 
with larger volume tumours that cannot be completely 
ablated or resected and those with lower pole tumours 
that can be difficult to access

Abbreviations Used in the Text

5FU     5 fluorouracil
AC     adjuvant chemotherapy 
BCa    bladder cancer
BCG     bacillus Calmette-Guérin
CIS     carcinoma in situ
CR     complete response
CT     computed tomography
ctDNA     circulating tumour DNA
dd-MVAC dose-dense methotrexate, vinblastine, 

doxorubicin, and cisplatin
DFS     disease-free survival
EAU     European Association of Urology
GC     gemcitabine and cisplatin
GFR     glomerular filtration rate
HG     high grade
HR     hazard ratio
ICI     immune checkpoint inhibitor
IO     immuno-oncology therapy
LG     low grade
LUTS     lower urinary tract symptom
LVI     lymphovascular invasion
MCV     methotrexate, cisplatin, and vinblastine

MIBC     muscle-invasive bladder cancer 
mpMRI     multiparametric magnetic resonance 

imaging
MR     magnetic resonance
MRI     magnetic resonance imaging 
NAC     neoadjuvant chemotherapy
NMIBC     non–muscle-invasive bladder cancer
OS     overall survival
pCR     pathological complete response
PD-1     programmed cell death 1
PDD     photodynamic diagnosis
PD-L1     programmed death-ligand 1
PET     positron emission tomography
PFS     progression-free survival
RFS     recurrence-free survival
TMT     trimodal therapy
TURBT     transurethral resection of bladder tumour
utDNA     urine tumour DNA 
UTUC     upper tract urothelial carcinoma
VI-RADS  Vesical Imaging-Reporting and Data 

System
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