
Vol.:(0123456789)1 3

World Journal of Urology (2021) 39:4037–4046 
https://doi.org/10.1007/s00345-021-03666-w

TOPIC PAPER

BCG‑unresponsive high‑grade non‑muscle invasive bladder cancer: 
what does the practicing urologist need to know?

Cedric Lebacle1 · Yohann Loriot2 · Jacques Irani1 

Received: 26 October 2020 / Accepted: 10 March 2021 / Published online: 27 March 2021 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract
Purpose  Bacille Calmette-Guérin (BCG) is a well-established treatment for preventing or delaying tumour recurrence fol-
lowing high-grade nonmuscle invasive bladder cancer (NMIBC) resection. However, many patients will experience recur-
rence or progression during or following BCG. This scenario has been one of the most challenging in urologic oncology for 
several decades since BCG implementation. Finally, significant progress has occurred lately. The aim of this review was to 
summarize for the practising urologist the current treatment options available in 2020 or expected to be ready for routine 
use in the near future for patients with high-risk NMIBC who experience BCG failure.
Methods  Narrative review using data through the end of 2020.
Results  First, the definition of BCG unresponsive disease which is critical in counseling and managing patients has finally 
reached a consensus. Second, some promising options other than radical cystectomy are finally available and many other 
should be in a near future. The options can be categorized as chemotherapy, device-assisted therapy, check-point inhibitors, 
new intravesical and systemic agents and sequential combinations of these newer modalities with conventional therapy.
Conclusions  Considering the options that are currently under scrutiny, many of which in phase III trials, clinicians should 
have at their disposal several new treatment options in the next five years.
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Introduction

Bacille Calmette–Guérin (BCG) remains commonly used 
in non-muscle invasive bladder cancer (NMIBC) with inter-
mediate and high-risk papillary tumors and those with car-
cinoma in situ (CIS) following a number of studies show-
ing its efficacy [1]. The recent worldwide shortage of BCG 
confirmed that it had no comparable alternative yet. Other 
agents have been used, but until now none has surpassed 
the effectiveness of BCG which has been consistently con-
firmed in the literature [2] with heterogeneous outcomes 
however. The conflicting results can be explained by differ-
ent patient characteristics, duration of follow-up, method-
ology, statistical power and definitions of BCG failure. To 

improve this issue, the FDA has issued a document based 
on expert consensus guidelines that defines BCG-unrespon-
sive disease and indicated that single-arm clinical trials for 
CIS-containing BCG-unresponsive NMIBC with CRR and 
duration of response (DoR) as the primary endpoints would 
be accepted to support a marketing application. BCG-unre-
sponsive patients with only resected papillary disease should 
be tested using a randomized controlled trial design [3].

For optimal efficacy, long-term maintenance therapy fol-
lowing the induction phase is recommended following sev-
eral metaanalysis [1]. Failure to achieve a complete response 
to induction BCG therapy is associated with increased risk 
of disease worsening and death in patients with high-risk 
NMIBC [4]. A recent systematic review of the therapeutic 
efficacy of bladder-preserving treatments for NMIBC fol-
lowing intravesical BCG has been published by Li and cow-
orkers, covering all the available information until 2019 [5]. 
The aim of this narrative review was to summarize for the 
practicing urologist the options that are already available 
end of 2020 or expected to be ready for routine use in the 
near future.
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What is the risk of progression 
following recurrence in patients treated 
with BCG?

Although this risk is unanimously viewed as significant 
[4, 6, 7], it is difficult to determine. Previous studies have 
noted erratic rates of stage progression after BCG therapy 
failure and tend to lump together all patients owing to 
the lack of a standard classification system for BCG fail-
ure until recently [3]. In a study by Shirakawa et al. [8] 
patients with BCG failure were divided into four groups, 
which were based mainly on the responsiveness to BCG 
therapy and duration until tumor recurrence: BCG-refrac-
tory (presence of the disease at 6-month follow-up after 
BCG therapy, or any progression in stage, grade, or dis-
ease extent at 3-month follow-up), BCG-resistant (disap-
pearance of disease at 6-month follow-up despite pres-
ence of disease that was of a lesser degree, stage, or grade 
3 months after induction BCG therapy), BCG-relapsing 
(recurrence after disease-free status at 6-month follow-up), 
and BCG-intolerant (recurrence after administering inad-
equate BCG therapy because of BCG toxicity). Patients in 
the BCG-refractory group had a higher risk for subsequent 
stage progression and disease-specific death over a long 
duration compared with patients in the other BCG failure 
groups.

When should we consider that BCG 
is not working?

Approximately, one-third of the NMIBC patients will not 
respond to BCG. Among those who demonstrate an ini-
tial response, more than 50% will experience recurrence 
or progression during long-term follow-up. [9]. Several 
categories of BCG failures, mostly defined as any disease 
occurrence following adequate therapy (at least 5 instilla-
tions for the induction cycle and at least 2 for each main-
tenance cycle) with the exception of BCG intolerance, 
have been defined in the European Association of Urology 
Guidelines [7]:

•	 BCG intolerance: severe side effects that prevent fur-
ther BCG instillation

•	 Muscle invasive bladder cancer (MIBC) detection dur-
ing follow-up

•	 BCG-refractory tumor i.e., one of the following situa-
tions:

o	 HG tumor appears during BCG maintenance therapy
o	 T1 high grade (HG) is present at 3 months

o	 Ta HG is present at 3 months and/or at 6 months, 
after either re-induction or first course of mainte-
nance

o	 Pure CIS is present at 3 months and persists at 
6 months after either re-induction or first course of 
maintenance.

•	 BCG-relapsing tumor: recurrence of HG tumor after 
maintenance.

•	 BCG-unresponsive tumor: comprises BCG-refractory 
and early BCG-relapsing tumor, i.e., within 6 months 
for HG papillary tumors and within 12 months for CIS.

This last category is the largest among patients with 
NMIBC in whom further BCG therapy is not recommended. 
It constitutes a challenge for the practicing urologist. The 
optimal management of these patients is still controversial 
[5, 10].

Cystectomy remains the standard option 
for patients with BCG‑unresponsive NMIBC 
following adequate BCG treatment

No established and effective intravesical therapies are avail-
able for patients whose tumors recur after BCG, representing 
a clinically important unmet need. Radical cystectomy (RC) 
provides cancer eradication in a significant number of HG 
NMIBC cases [11]. In the series of Stein and coworkers 
[12], the 10-year recurrence-free survival for patients with 
lymph node-negative tumors was 86% for T0, 89% for Tis, 
74% for Ta, and 78% for T1 tumors. Several studies since 
have shown the advantage of performing early cystectomy in 
high-risk NMIBC patients, particularly in the case of BCG 
failure. It remains the standard of care in the case of BCG-
unresponsive patients following adequate BCG treatment 
[6, 7].

However many patients are elderly, have significant 
comorbidities with a diminished performance status, and/or 
are unwilling to undergo radical extirpative surgery.

What are the non‑extirpative treatment 
options?

Changing from BCG to the following options can yield 
responses in selected cases with BCG-unresponsive disease. 
In the EAU Guidelines [7], it is stated that treatments other 
than RC must be considered oncologically inferior in this 
setting (LE: 3).

Further BCG therapy or related agents Patients with 
BCG-unresponsive NMIBC are unlikely to respond to 
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further BCG therapy. However, there are still lines of 
research using modified protocols:

–	 BCG plus interferon-alpha The US national Phase 
II multicenter trial for BCG plus interferon-alpha 
(IFN-alpha) intravesical therapy for NMIBC 
showed that those with disease recurrence more 
than 1  year after BCG treatment had response 
rates similar to those of BCG naive patients [13]. 
The contribution of IFN-alpha in the outcomes is 
unknown as there were no BCG-only arm. The 
same conclusions were drawn in a study focusing 
on CIS-only patients [14]. However, BCG plus 
IFN-alpha in general did not demonstrate a sig-
nificant benefit versus BCG alone in the long term. 
A systematic Cochrane review evaluated intravesi-
cal BCG versus intravesical BCG with IFN-alpha 
for treating NMIBC [15]. They found low-quality 
evidence suggesting:

•	 No clear differences in recurrence or progression 
with BCG plus IFN-α

•	 Increased time-to-recurrence when BCG is alter-
nated with IFN-α.

	   Additional high-quality, adequately powered 
well-conducted trials are needed to provide a more 
solid conclusion.

–	 MCNA (Mycobacterium phlei cell wall-nucleic acid 
complex) In 2015, Morales and coworkers pub-
lished the results of a study evaluating the efficacy 
and safety of intravesical MCNA after failed treat-
ment with BCG [16]. They found that this agent 
achieved significant activity, especially in patients 
with papillary only tumors and those with BCG 
relapse. A durable response was seen, in patients 
with a response at 1 year. MCNA was well tolerated 
and few adverse events led to treatment discontinu-
ation. The same group published in 2017 [17] a re-
analysis of the oncologic outcomes according to the 
new definition of BCG-unresponsive NMIBC. They 
concluded that MCNA had the potential to render 
26.5% of patients with CIS and 61.2% of patients 
with papillary tumors disease-free for at least 1 year 
with an intact bladder. However, this agent was 
denied FDA approval in 2016 as long as the results 
were not confirmed by a phase 3 trial.

Cytotoxic intravesical chemotherapy Intravesical chemo-
therapy after BCG failure has been attempted with several 
agents, either alone or in combination with each other or 

with BCG. Although FDA-approved, intravesical thiotepa 
is not used anymore due to its lack of efficacy [18].

–	 Gemcitabine A Cochrane systematic review in 2012 
aimed to evaluate the effectiveness and toxicity of 
intravesical gemcitabine in preventing tumor recur-
rence and progression in NMIBC [19]. Compared to 
intravesical BCG therapy, gemcitabine had similar 
effects in intermediate risk patients, was less effec-
tive in high-risk patient and superior in BCG-refrac-
tory patients. However, each randomized trial identi-
fied represents a different clinical setting in NMIBC 
and therefore the evidence base is limited. Di Lor-
enzo and coworkers published in 2010 the results 
of a randomized phase 2 trial that had enrolled 80 
patients and compared gemcitabine versus BCG 
after initial BCG failure in NMIBC [20]. They found 
that 52.5% of the patients treated with gemcitabine 
developed disease recurrence versus 87.5% of those 
treated with BCG (p = 0.002). There was no signifi-
cant difference in mean time to the first recurrence. 
They concluded that gemcitabine might represent 
a second-line treatment option after BCG failure 
in HR NMIBC patients. The results of this study 
confirmed those of a previous smaller phase II trial 
(30 eligible patients) from Dalbagni and coworkers 
[21]. However as durable responses were uncom-
mon in these studies, the SWOG cooperative group 
performed a prospective non-comparative study to 
evaluate the potential role of gemcitabine induction 
plus maintenance therapy in patients with NMIBC 
who have experienced recurrence after BCG. Again 
this small study (47 evaluable patients of whom 
89% had high-risk disease) confirmed good results 
at 3 months with 47% of the patients free of disease 
but the figures dropped at 1 and 2 years at 28% and 
21% respectively although patients had maintenance 
therapy [22].

–	 Docetaxel In 2009, the results of a retrospective 
single-institution experience, evaluating the use of 
intravesical Docetaxel for the treatment of NMIBC 
refractory to BCG in 33 patients, was published 
[23]. Docetaxel was well tolerated. With a median 
follow-up of 29 months, 1- and 2-year recurrence-
free survival rates were and 45 and 32%, respec-
tively. The authors concluded that Docetaxel was a 
promising agent for the management of BCG-refrac-
tory NMIBC. The same group reported long-term 
survival outcomes in 2013 [24]. Median follow-up 
was 39.1 months. Of the 54 patients, 32 (59%) had 
a complete initial response after induction therapy, 
including 18 who received additional monthly main-
tenance treatments. Median time-to-recurrence in 
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initial responders treated with or without docetaxel 
maintenance was 39.3 vs 19.0 months. One and 
3-year recurrence-free survival rates for the entire 
cohort were 40% and 25%, respectively. The authors 
concluded that intravesical docetaxel appeared to be 
a promising agent with significant efficacy and dura-
bility for BCG-refractory NMIBC and that adding 
maintenance treatment may increase the duration of 
recurrence-free survival. However, no other paper 
was published since then and it seems that the focus 
has shifted to a combination of Gemcitabine and 
Docetaxel.

–	 Sequential gemcitabine and docetaxel Intravesi-
cal gemcitabine and docetaxel therapy seems to be 
a promising option. A recent retrospective multi-
institution evaluation has concluded that it is well 
tolerated and effective, providing a durable response 
in patients with recurrent NMIBC after BCG therapy 
[25]. The 2-year recurrence-free survival rate was 
46%, and high-grade recurrence-free survival rate 
was 52%. Ten patients (3.6%) had disease progres-
sion on transurethral resection. Forty-three patients 
(15.6%) went on to cystectomy of whom 11 (4.0%) 
had progression to muscle invasion. These outcomes 
confirmed those of previous retrospective stud-
ies [26, 27]. However, further evaluations are still 
needed as no prospective study has been performed 
yet.

–	 Device-assisted instillations of mitomycin C (MMC) 
Standard MMC does not seem an appropriate treat-
ment option following BCG failures as BCG has 
been shown to be superior to MMC in intermedi-
ate and high-risk NMIBC [28] and gemcitabine was 
shown to be superior to MMC in a head-to-head 
RCT for BCG failure [29]. Methods to enhance its 
efficacy were devised in the hope of obtaining a valid 
alternative to BCG.

•	 Thermo-chemotherapy Hyperthermia is known to 
potentiate the effect of various chemotherapeutic 
agents and this strategy of chemohyperthermia 
has been used for intravesical chemotherapy. 
Two different concepts have been described and 
are currently used. The most extensively stud-
ied uses RITE which stands for radiofrequency-
induced thermo-chemotherapy (Synergo® system), 
which uses an intravesical microwave applicator 
located in the catheter to heat the bladder wall. 
The treatment aims to achieve a bladder wall tem-
perature > 41 °C while circulating a solution of 
MMC. An RCT of BCG-naïve NMIBC reported 
a significantly higher 24-mo recurrence-free sur-
vival (RFS) in RITE-treated patients than in those 

treated with BCG in per-protocol analysis [30]. 
The only phase III RCT (HYMN trial) compar-
ing RITE with control in patients with recurrence 
of NMIBC following failure of induction/mainte-
nance BCG was published recently [31]. A total 
of 104 patients were randomized (48 RITE vs 56 
control). Median follow-up for the 31 patients 
without a DFS event was 36 mo. There was no 
significant difference in DFS between treatment 
arms or in 3-month CR rate in CIS patients. DFS 
was significantly lower in RITE than in control in 
CIS with/without papillary patients. The authors 
concluded that RITE may be a second-line therapy 
for non-CIS recurrence following BCG failure; 
however, confirmatory trials were needed. No 
difference in adverse events between each treat-
ment modality was observed (one or more adverse 
events occurred in 42 RITE patients vs 42 control 
patients). Most adverse events were grade 1–2. No 
difference in HRQoL was observed between the 
two treatment arms.

	   Another technique based on the recirculation of 
heated chemotherapy called HIVEC (for Hyper-
thermic Intra-VEsical Chemotherapy) is also 
an interesting path under scrutiny. Independent 
retrospective studies have already shown a sig-
nificant activity in BCG-unresponsive NMIBC 
patients [32, 33]. These data should, however, be 
confirmed by prospective studies that are not yet 
available end of 2020.

•	 ElectroMotive drug administration (EMDA) 
EMDA® uses a 15–20  mA electrical current 
applied for 20–30 min via an anterior abdominal 
wall pad to induce a directional and accelerated 
movement of the ionized MMC toward the tis-
sue (iontophoresis). The efficacy of EMDA was 
reported in 2003 by di Stasi and coworkers [34]. 
Patients with multifocal Tis with or without T1 
tumors were randomized into three equal groups 
of 36 each who underwent electromotive MMC 
instillation, passive MMC or BCG. EMDA pro-
vided a superior response rate compared with pas-
sive MMC and matched those induced by BCG. 
Side effects were significantly more prominent in 
the BCG arm. There were no statistical differences 
between the 2 MMC arms, although there was a 
trend toward increasing numbers and side effect 
severity in the electromotive MMC group. The 
same group has published since the results of addi-
tional trials confirming the efficacy and acceptable 
toxicity of EMDA. However, its specific role in 
the BCG-unresponsive setting needs to be eluci-
dated. Racioppi and coworkers published in 2018 
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the results of a prospective, single-center, single-
arm phase II study evaluating a first-line salvage 
treatment with EMDA®-MMC in 26 patients 
with high-grade NMIBC “unresponsive” to BCG 
[35]. At the end of a 3-year follow-up, disease-
free rates of patients with TaG3, T1G3, Cis and 
TaT1G3 + Cis were 75, 71.4, 50 and 25%, respec-
tively. These interesting results warrant obviously 
further comparative studies.

–	 Other intravesical chemotherapy agents

•	 Paclitaxel Long-term follow-up results of a 
phase II trial of salvage intravesical nanoparti-
cle albumin-bound (nab)-paclitaxel for patients 
with recurrent NMIBC after previous intravesi-
cal BCG therapy were published in 2017 [36]. 
With a median follow-up of 41 months, 18% of 
this cohort treated with nab-paclitaxel was dis-
ease free. Cystectomy-free survival was 61% and 
bladder cancer-specific mortality was 9%. The 
authors concluded that nab-paclitaxel was a rea-
sonable treatment option in this high-risk popula-
tion. However, routine use of this agent awaits an 
independent validation.

•	 Valrubicin Dinney and coworkers published in 
2013 the results of 2 trials evaluating intravesical 
valrubicin in patients with bladder CIS and con-
traindication to or failure BCG [37]. Both studies 
demonstrated a consistent degree of efficacy even 
in highly pretreated patients. Intravesical valru-
bicin (Valstar) is currently the only FDA-approved 
agent for this particular indication although it pro-
vided inadequate cancer control, demonstrating a 
12-month CRR of only 13%. Since 2013, no other 
study evaluating the efficacy of intravesical valru-
bicin in NMIBC was published.

Immunotherapy (checkpoint inhibitors) Immune check-
point blockade is rapidly gaining interest in many solid 
tumors, including bladder cancer. Inhibitors of programmed 
cell death protein (PD1) and PD1 ligand (PD-L1) represent 
a major breakthrough in the treatment of patients with meta-
static bladder cancer. These agents interrupt a negative regu-
latory signal that suppresses tumor cell kill by activated T 
cells, thereby triggering an antitumour response. High muta-
tional load makes NMIBC an ideal target for immunotherapy 
although they have been reported to express lower levels 
of PD1 than MIBC but BCG infection can induce PD-L1 
expression in regulatory T cells [38]. Furthermore, PD-L1 
is enhanced on tumor tissue after BCG treatment in BCG-
resistant patients, making combination or sequential CKI 

therapy a promising option [39]. However, efficacy of check-
point inhibitors in HG NMIBC that have failed BCG is yet 
unclear. In the KEYNOTE-057 study, NMIBC patients who 
failed BCG received pembrolizumab every 3 weeks. The 
results of the study showed that almost 40% of patients with 
pembrolizumab had a complete tumor response. In addition, 
no patients progressed from T2 disease in the group treated 
with pembrolizumab, and only 8.7% of patients had stage 
progression. These results have led to an FDA approval in 
January 2020. A systematic review of publications related 
to immunotherapy for the treatment of patients with NMIBC 
who have recurrent or progressive disease despite receiv-
ing intravesical BCG therapy was published in December 
2019 [40]. This review confirmed that there was a clear bio-
logical and clinical rationale for the continued evaluation of 
immune-based therapies in the setting of BCG-unresponsive 
NMIBC. Yet, most of the results are from early phase trials 
and although they support additional studies to assess the 
benefits of immune checkpoint inhibitors and other immu-
notherapy-based regimens, they cannot justify yet their use 
in clinical routine. However, this is expected to change in 
the near future.

–	 Intravesical immunotherapy Nearly, all the ongoing stud-
ies use systemic immunotherapy. Intravesical immune 
therapy is currently poorly assessed. Intravesical admin-
istration of anti-PD-1 was shown to have comparable 
anti-tumor activity to that of systemic anti-PD-1 in a 
mouse model [41]. Currently, at least two small sin-
gle-group assignment studies are recruiting patients to 
evaluate the tolerance and efficacy of intravesical admin-
istration of Pembrolizumab (NCT 02808143) and Dur-
valumab (NCT03759496) in patients with high-grade 
NMIBC possibly BCG-refractory (Table 1).

–	 Systemic immunotherapy
	   Pembrolizumab was investigated in KEYNOTE-057 

(NCT NCT02625961), a multicenter, single-arm trial 
that enrolled 148 patients with high-risk NMIBC, 96 of 
whom had BCG-unresponsive CIS with or without pap-
illary tumors. Patients received pembrolizumab 200 mg 
every 3 weeks until unacceptable toxicity, persistent or 
recurrent high-risk NMIBC or progressive disease, or 
up to 24 months of therapy without disease progression. 
The CR rate in the 96 patients with high-risk BCG-
unresponsive NMIBC with CIS was 41% (95% CI: 31, 
51) and median response duration was 16.2  months 
(0.0 + , 30.4 +). Forty-six percent (46%) of responding 
patients experienced a complete response lasting at least 
12 months [42].

Several phase 2 trials are ongoing [43] assessing vari-
ous agents in BCG-unresponsive patients (Table 1):
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•	 Atezolizumab: SWOG S1605, (NCT02844816)
•	 Durvalumab Adapt-Bladder, (NCT03317158)
•	 Nivolumab +—BMS-986205 (NCT03519256) and 

CheckMate 7G8 (NCT 04,149,574)

Other targeted therapies

–	 Vicinium (Oportuzumab Monatox, VB4-845) Vicin-
ium is a fusion protein consisting of an Epithelial 
Cell Adhesion Molecule (EpCAM)-specific antibody 
fragment fused to Pseudomonas Exotoxin A, a potent 
inhibitor of protein synthesis. In Phase 1 and 2 studies, 
intravesical Vicinium demonstrated good safety pro-
file and meaningful clinical activity in BCG-unrespon-
sive high-grade NMIBC [44]. Since then, the single-
arm multicenter registrational phase III VISTA trial 
(NCT02449239) has been completed. This trial accrued 
BCG-unresponsive NMIBC patients defined as refrac-
tory or relapsing within 6 months (n = 126) and relaps-
ing within 6–11 months (n = 7) after adequate BCG 
therapy. During induction, Vicinium was instilled for 
2 h twice weekly for 6 weeks, then weekly for 6 weeks. 
Disease-free patients at 3 months received maintenance 
every 2 weeks for up to 2 years. Response was defined 
as negative cytology along with normal cystoscopy or 
absence of high-grade disease on biopsy. Outcomes 
have been communicated at the 2020 AUA congress 
[45]. As of May 29th, 2019, the CR rate of the evalu-
able CIS patients (n = 89) at 3 months was 40%. Of the 
3-month CIS responders, 52% remained disease-free 
for 12 months. The recurrence-free rates of the evalu-
able papillary patients (n = 38) at 3, 12 and 24 months 
were 71, 50 and 37%, respectively. Overall, the rate 
of RC was 10% (6 of 63) for the 3-month respond-
ers. Vicinium was well tolerated with 52% of patients 
experiencing treatment-related AEs, the majority 
being grade 1–2. The authors concluded that Vicinium 
was well tolerated, demonstrated clinically meaning-
ful anti-tumor activity and may delay and/or prevent 
RC. Fine analysis of the results requires, however, the 
paper publication. Of interest, a phase I single-arm 
study of the combination of Durvalumab (MEDI4736) 
and Vicinium in subjects with high-grade NMIBC 
previously treated with BCG is currently recruiting 
(NCT03258593).

–	 Adstiladrin® (Nadofaragene firadenovec (rAd-IFNα2b/
Syn3))

	   Adstiladrin® (Nadofaragene firadenovec (rAd-IFNα2b/
Syn3)) Adstiladrin® is a non-replicating adenovirus vec-
tor harboring the human IFN alpha2b gene. When com-
bined with the excipient Syn3, intravesical administration 

of the rAd-IFN results in transduction of the virus into 
the epithelial cell lining in the bladder. The IFN alpha2b 
gene is incorporated into the cellular DNA resulting in 
the synthesis and expression of large amounts of IFN 
alpha2b protein. Adstiladrin® is being developed for the 
treatment of high-risk NMIBC unresponsive to BCG. It 
was shown to be biologically active and inhibits IFNα-
resistant bladder cancer cells in vitro and tumor growth 
in vivo. Adstiladrin® was well tolerated in Phase I studies 
[46]. A Phase II trial showed that the agent was effective 
and confirmed that it was well tolerated [47]. The latter 
trial was an open label, parallel arm US multicenter trial 
conducted from 2012 to 2015. Eligible patients (n = 40) 
were randomized 1:1 to receive intravesical Adstiladrin® 
at two different dosages of viral particles. There were 
14 patients (35%) that were high-grade recurrence free 
after 12 months. There were no grade 4 or 5 adverse 
events. The most common drug related adverse events 
were micturition urgency (n = 16), dysuria (n = 16), 
and fatigue (n = 13). Following these promising results, 
a phase III single-arm multicenter registrational trial 
(NCT02773849) was completed. Nadofaragene was 
administered once every 3 months for up to four doses 
in the initial 12 months, with additional dosing at the 
investigator’s discretion. As of August 10th, 2020 the 
results were not yet published but they were presented at 
the 2020 ASCO meeting [48]. A total of 157 pts (safety 
population, n = 157; efficacy population, n = 151) were 
enrolled. Among pts with CIS (n = 103), 55 (53.4%) 
(95% CI 43.3–63.3) achieved CR by month 3 after treat-
ment. Of these 55 CIS CR pts, 25 (45.5%) remained free 
of high-grade recurrence at month 12. For pts with HG 
Ta/T1 alone, 21 (43.8%) were free from recurrence at 
12 months. Most AEs were transient: instillation site 
discharge 33.1%; fatigue 23.6%; bladder spasm 19.7%; 
micturition urgency 17.8%; hematuria 16.6%. There were 
2 Gr4 AEs (sepsis and anaphylactic reaction, neither 
related to study drug).

–	 CG0070 CG0070 is a replication-competent oncolytic 
adenovirus that targets bladder tumor cells through their 
defective retinoblastoma pathway. Preliminary reports 
of intravesical CG0070 have shown promising activity 
in patients with high-grade NMIBC who previously did 
not respond to BCG. The 18 month follow-up results of 
a phase II single-arm multicenter trial (NCT02365818) 
evaluating the safety and efficacy of CG0070 have been 
presented at the AUA meeting in 2019 [49]. This trial has 
accrued 67 patients with high-grade Ta, T1, or CIS ± Ta/
T1 who were unable to achieve disease-free state at 
6 months after adequate BCG (BCG-refractory) or devel-
oped recurrence after CR to BCG (BCG-relapsed). On 



4044	 World Journal of Urology (2021) 39:4037–4046

1 3

analysis of 57 evaluable patients, the overall 18-month 
CR rate was 23%. Among stage subsets, 18-month CR 
was 19% for pure CIS or CIS-containing tumors and 36% 
for pure papillary tumors. All treatment-related AEs were 
Grade 1–3. Eventually, in this high-risk BCG-unrespon-
sive NMIBC population, intravesical CG0070 yielded 
overall 44% and 23% complete response rates at 6, and 
18 months, respectively. Rb and checkpoint biomarker 
analysis are ongoing as they may predict which patients 
have durable response to this agent.

–	 Other agents under scrutiny
	   Several other agents are potential candidates for high-

risk NMIBC BCG-refractory/intolerant patients. We have 
cited below some promising agents but obviously the list 
is not exhaustive.

–	 Erdafitinib A randomized phase 2 study of Erdafitinib 
versus investigator choice of intravesical chemotherapy 
in high-risk NMIBC and FGFR mutations or fusions sub-
jects who received BCG and recurred (NCT04172675) is 
currently recruiting.

–	 Intravesical photodynamic therapy (PDT) PDT is cur-
rently evaluated in a single-group assignment phase II 
study in BCG-refractory/intolerant NMIBC patients 
(NCT03945162). Study completion is estimated in May 
2022 with an accrual target of 125 participants.

–	 Inodiftagene Vixteplasmid (BC-819) is a targeted gene 
therapy made up of recombinant DNA plasmid con-
taining regulatory sequences from the H19 gene driv-
ing expression of diphtheria toxin A chain gene found 
only in malignant cells. A single-arm phase 2 Study 
(NCT03719300) in patients with NMIBC whose disease 
is unresponsive to BCG has been terminated in Septem-
ber 2020 due to COVID-19 Pandemic according to the 
ClinicalTrials.gov website [43].

•	 All in all, what are the options to consider end of 2020 
for the management of HG NMIBC that have failed BCG 
therapy?

	   Unfortunately, in routine practice little has changed 
since the collaborative review published in European 
Urology in 2012 [10]: cystectomy remains the option 
to consider and no non-extirpative management has yet 
proven a similar efficacy. However, since this review, 
substantial progress was made giving hope for an imme-
diate or a near future change:

–	 BCG failure should follow the definition that is now 
standardized [3, 7] avoiding the misclassifications that 
were common previously, leading to inappropriate man-
agement.

–	 Until the end of 2020, the only FDA-approved treatments 
for BCG-unresponsive high-risk NMIBC were intra-
vesical valrubicin (VALSTAR®) and pembrolizumab 
(KEYTRUDA®). However, this has brought little change 
in everyday practice as valrubicin efficacy has been ques-
tioned by many experts as the registration trial was not 
convincing and Pembrolizumab, although approved in 
2020 by the FDA, remains a costly, difficult to access 
therapy with a role yet to be determined in Europe.

However, many agents are in the pipe-line, hopefully 
ready to be used soon in a routine setting. This includes in 
particular agents that have successfully completed a phase 
III study (Vicinium and Adstiladrin®) or a phase II study 
(CG0070). Results of ongoing studies evaluating other 
promising agents provide also hope although in the longer 
term. These include checkpoint inhibitors agents currently 
evaluated in the specific situation of HG NMIBC that have 
failed BCG (Table 1). Many of these studies are presently 
recruiting: participating in one of these trials represents an 
appropriate management option to discuss with our patients.

Conclusion

Until January 2021, the only FDA-approved treatments for 
BCG-unresponsive high-risk NMIBC were intravesical thi-
otepa, which is not used anymore due to its lack of effi-
cacy, intravesical valrubicin, whose efficacy is questionable, 
and pembrolizumab not yet approved by the EMEA. Thus, 
in routine practice little has changed since the collabora-
tive review published in European Urology in 2012 [10]. 
However, the definition of BCG-unresponsive disease, that 
is critical in managing patients, is better defined and has 
gained a near consensus. An effective alternative to radical 
cystectomy, that remains the optimal treatment option in this 
setting, remains an important unmet clinical need. Yet, con-
sidering the options that are currently under scrutiny, some 
of them having already completed phase III trials, one can 
reasonably expect that clinicians will have at their disposal 
new agents and treatment options in the next 2 years. As for 
today, clinical trials represent one of the most valid options 
if the patient is unwilling or unable to undergo a radical 
cystectomy.
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