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Bladder cancer is the sixth most common cancer in the USA, with 80,470 estimated new cases in 2019 and
17,670 estimated deaths. In developed countries, the majority of patients are diagnosed with nonmuscle invasive
bladder cancer (NMIBC; i.e., tumor limited to mucosa and submucosa but not invading the muscularis propria
layer). The large majority of NMIBC patients have an excellent survival, but significant subgroups experience
disease recurrence and/or progression to muscle-invasive bladder cancer (MIBC). To deliver the best therapy for
each patient, NMIBC patients are categorized into low-, intermediate- and high-risk groups based on clinical
and pathological characteristics [1,2]. Since patients with high-risk NMIBC (i.e., patients with carcinoma in situ
[CIS], high-grade T1 or high-grade Ta) have the highest probabilities of disease recurrence and progression,
they are considered for a 3-year course of adjuvant induction plus a maintenance course of intravesical bacillus
Calmette–Guérin (BCG) immunotherapy [2].

BCG immunotherapy has been effectively used in the last 30 years for the management of high-risk NMIBC [3].
However, despite clinical familiarity with BCG, its molecular mode of action remains only partially understood.
Both benign and cancerous urothelial cells, together with the local immune system, play an active role in BCG’s
therapeutic anti-tumor effect. These cells are involved in the attachment and internalization of BCG, which leads
to the activation and secretion of cytokines and chemokines. BCG is then presented to immune cells including
CD4+ and CD8+ lymphocytes, natural killer cells, granulocytes, macrophages and dendritic cells. The cancer cells
are then eventually killed through direct and indirect cytotoxic effects. Secretion of soluble factors such as tumor
necrosis factor-related apoptosis-inducing ligand and a limited direct effect also contribute to BCG’s effect [4–7].

While the majority of patients initially respond to BCG therapy, most eventually experience disease recurrence and
a smaller proportion suffer from disease progression to MIBC [8]. To date, there is no effective and accepted salvage
noninvasive therapy for patients who do not respond to BCG therapy [9]. The current standard of care for these
patients is radical cystectomy with a urinary diversion. Radical cystectomy is, however, associated with significant
morbidity and mortality [10,11]. In addition, it could be considered as overtreatment for many patients with BCG-
unresponsive NMIBC. Development and discovery of treatment options for patients with BCG-unresponsive
NMIBC is, therefore, of major importance to patients and their physicians in order to curb unnecessary treatment-
related morbidity, healthcare expenditures and mortality.
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Recognizing this unmet need and the challenges associated with radical cystectomy in patients with BCG-
unresponsive NMIBC, the US FDA has stated that "single-arm trials are appropriate in clinical settings where
a randomized controlled trial is either unethical or not feasible" [17]. This has ushered in a number of single-
arm Phase I/II clinical trials, enrolling patients who either are not fit for or refuse radical cystectomy in this
disease space. There has also been special enthusiasm for immune checkpoint inhibitors, since bladder cancer is an
immune-responsive disease and drugs targeting immune checkpoints have shown significant benefit in advanced
and metastatic urothelial carcinoma [12].

To guide the trial designs, here we discuss the prerequisite criteria required for a salvage bladder-sparing in-
tervention to be considered as an adequate alternative to radical cystectomy in patients with BCG-unresponsive
NMIBC. It is obvious that the equivalence to radical cystectomy, the standard of care in this disease space, can only
be assessed in a prospective randomized controlled clinical trial. Since such a study is nearly impossible due to the
patient and physician lack of enthusiasm, we have attempted to define criteria that have to be fulfilled for a salvage
bladder-sparing intervention to gain assent.

Inclusion of only patients with BCG-unresponsive NMIBC
Various differing definitions of BCG failure have been put forth over the years. Recently, separate consensus panels
have described the defining characteristics of patients who are not likely to benefit from additional BCG and should,
therefore, be considered for a change of therapy. The intention of these definitions is to avoid patients receiving
treatments from which they are unlikely to benefit, as well as to aid in future clinical trial designs by establishing
appropriate eligibility criteria for studies of novel therapies for patients with persistent or recurrent tumors despite
BCG treatment.

First, it is agreed upon that BCG intolerance (i.e., did not fail BCG but did not tolerate BCG) is not considered
as a part of BCG unresponsive. For a patient to be categorized as BCG unresponsive, he or she needs to have
received adequate BCG.

The US FDA defines BCG unresponsive as "persistent high-grade disease or recurrence within 6 months of
receiving at least two courses of intravesical BCG (at least five of six induction doses and at least two of three
maintenance doses); or T1 high-grade disease at the first evaluation following induction BCG alone (at least five of
six induction doses)" [13].

The European Association of Urology NMIBC guideline group and the International Bladder Cancer Collab-
oration Group (IBCG) have defined BCG unresponsive as, patients who have BCG-refractory disease and those
who experience BCG relapse within 3 or 6 months of last BCG therapy, respectively. All agree on the condition
that patients must have received adequate prior BCG therapy prior to be defined as unresponsive. A 6-week BCG
induction plus a minimum of 1- and 3-week maintenance should occur at the 6 months period after diagnosis of
high-risk NMIBC. BCG refractory is defined as persistent high-grade disease at 6 months despite adequate BCG
treatment. This includes any stage/grade progression at 3 months. Specifically, CIS at 3 months is not considered
as refractory, but persistence of CIS at 6 months is. BCG relapsing is defined as recurrence of high-grade disease
after achieving a disease-free state at 6 months milestone after adequate BCG treatment [14,15].

The salvage therapy should be easier & cheaper to perform than radical cystectomy
Radical cystectomy is a highly complex surgical intervention that requires a significant teamwork and individual
learning curve. The alternative to radical cystectomy should be less difficult in execution and, ideally, more
reproducible. This criteria is complied by almost all salvage interventions currently being tested in the BCG
unresponsive space.

The salvage therapy should be safer than radical cystectomy
Another shortcoming of radical cystectomy with urinary diversion is its associated morbidity and mortality. In a
retrospective review at a high volume expert center, Shabsigh et al. reported complications in 64% (735 of 1142)
of patients within 90 days of surgery [16]. The 30-day mortality rate was 1.5%. For a salvage intervention to replace
radical cystectomy, it needs to be less morbid. This criteria is fulfilled by almost all salvage interventions currently
being tested in the BCG unresponsive space.
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The efficacy of the salvage intervention should be clinically significant & durable
The primary efficacy end point in single-arm trials of patients with BCG-unresponsive NMIBC should be the
complete response rate in high-risk patients. It is also very important to consider the duration of response, and
therefore there should be a minimum follow-up of at least 12 months. Partial response is very difficult and probably
meaningless in this disease setting. Complete response should be defined as absence of any evidence of disease
including a negative cystoscopy and a negative urine cytology. The appearance of a low-grade papillary lesion after
salvage therapy is considered as a nonevent (cytology being negative).

A consistently difficult question is the disease status in the upper urinary tract and prostatic urethra. If the
investigated salvage treatment is delivered, aiming to treat only intravesically, then the development of disease in the
upper urinary tract and/or the prostatic urethra cannot be attributed to a lack of activity of the investigated drug.
Thus, sponsors can consider patients with new malignant lesions of the upper tract or prostatic urethra but no signs
of disease in the bladder, who have received salvage intravesical therapy, ‘have achieved a complete response’ in the
primary analysis. Systemic therapies, in contrast, are expected to have a treatment effect throughout the urinary
tract. Therefore, a patient who received systemic therapy cannot be considered to have a complete response if the
patient has a malignant lesion(s) in the upper tract or prostatic urethra.

One question that has consistently been brought up is whether a delay in radical cystectomy can be a trial
end point. Despite being a direct patient benefit, the variations in patient and healthcare provider preferences can
confound the interpretation of this end point in randomized trials and particularly in single-arm trials. Therefore,
this information should be collected, yet it should not be the primary end point in any trial.

The risk of missing ‘window of opportunity’ for radical cystectomy should be minimal to none
The reason to perform ‘bladder-sparing’ intervention in patients with BCG-unresponsive NMIBC is to avoid
radical cystectomy. While even a delay to radical cystectomy could be considered as a benefit, it is a difficult end
point to measure reliably in a single arm trial (see above). On the other hand, disease progression to muscle-invasive
and/or metastatic disease is a compelling significant end point. While some patients may even initially respond to
the bladder-sparing intervention, they may eventually experience disease recurrence triggering a radical cystectomy
before they experience disease progression to MIBC. In other words, an attempt at sparing the bladder should not
result in a high rate of patients losing ‘window of opportunity’ for the local therapy with curative intent that is
radical cystectomy. Patients with NMIBC who experience disease progression to MIBC have, indeed, a significantly
worse survival than those present with primary MIBC (i.e., without a history of NMIBC) [17].

The salvage intervention should not make the complications of potential radical cystectomy
prohibitive
It is also important that for the patients who eventually fail the bladder-sparing therapy, a timely radical cystectomy
can be performed without a disproportional increase in morbidity (e.g., intraoperative complications, loss of the
possibility of performing a nerve-sparing radical cystectomy with a neobladder). For standard bladder preserving
strategies in MIBC disease space, this is not always the case. For example, trimodal therapy has been advocated
for selected patients with small volume organ confined MIBC [18]. While this therapy may not confer a worse
survival, 30–60% of the patients eventually need a salvage radical cystectomy for disease recurrence [19]. The surgery
in the post-radiation therapy is more morbid (i.e., higher rate of complications), and the patient does not have
the opportunity of receiving a nerve-sparing radical cystectomy or a neobladder anymore, for which he would
have been ideal candidate in the first place [20]. This is because of the effect of the radiotherapy on the tissues.
In other words, for a bladder-sparing therapy to take foothold in the BCG unresponsive space, it needs not only
to be reproducible, safe and effective, but it should also not foreclose the opportunity for a high quality radical
cystectomy, when necessary.

In conclusion, these six criteria could serve as a benchmark for assessing the wave of novel bladder-sparing
therapies that are entering the BCG-unresponsive NMIBC space. It suffices if they are easier and better tolerated
than radical cystectomy, while not resulting in worse oncologic outcomes. They should not lead to delay of radical
cystectomy (window of opportunity) if needed and they should not make the radical cystectomy, again, if needed,
more complicated or morbid. The last criteria to consider is also the financial cost–effectiveness in the context of a
value-based approach to healthcare.

future science group www.futuremedicine.com 1085



Editorial Shariat, Enikeev & Mostafaei

Financial & competing interests disclosure

SF Shariat receives honoraria’s from Astellas. Astra Zeneca, Bayer, BMS, Cepheid, Ferring, Ipsen, Janssen, Lilly, MSD, Olympus,

Pfizer, Pierre Fabre, Richard Wolf, Roche, Sanochemia, Sanofi, Takeda, Urogen. He also has a consulting and advisory role at these

companies. The authors have no other relevant affiliations or financial involvement with any organization or entity with a financial

interest in or financial conflict with the subject matter or materials discussed in the manuscript apart from those disclosed.

No writing assistance was utilized in the production of this manuscript.

References
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