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Introduction

Carcinoma of the urinary bladder is the 9th most
common malignancy in the world, and urothelial
carcinoma accounting for 90% of all histological
subtypes.1 NMIBC or Non muscle-invasive bladder
cancer is a heterogeneous sub classification of
urothelial carcinoma with significant variation in
individual risk of recurrence and progression to
muscle-invasive disease. Risk stratification by
American Urological Nomograms/risk calculators
developed from clinical trial data by Association
(AUA) and European Association of Urology (EAU)
can help inform patient treatment decisions but may
not accurately classify all patients.2

Non muscle-invasive bladder cancer (NMIBC)
accounts for about 70% of all bladder cancer and is
associated with a >88% survival rate over 5 years.
However, up to 70% of NMIBC recur after initial
treatment, of which 10%–20% can progress to MIBC.+3
Risk stratification tables of European Organization for
Research and Treatment of Cancer (EORTC) patients
with high-risk NMIBC (T1 with high grade/G3 or
carcinoma in situ) represent a challenging group with
an increased 5-year risk of recurrence (up to 80%) and
progression (up to 50%).4

Use of adjuvant intravesical instillation with various
chemotherapy agents e.g. Mitomycin and Bacillus
Calmette-Guérin (BCG) is well studied and associated
with excellent outcomes for most patients. However,
upwards of 40% of patients recur within 2 years and
roughly 10% progress to muscle-invasive bladder
cancer. Reduction of the treatment burden associated
with NMIBC is increasingly needed.

The high rates of recurrence and progression with
current therapies for NMIBC necessitate lifelong active
surveillance, making bladder cancer the most
expensive cancer to treat from diagnosis to death. This
fact is driving the need for the development of new
treatment in patients with NMIBC.
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Intravesical BCG is commonly used as an adjuvant
treatment after TURBT for intermediate-high-risk
NMIBC.6 The local and systemic side effects are
common with BCG and can lead to discontinuation of
therapy in up to 20% of patients.7 It is important to
note that up to 50% of patients fail BCG, significantly
increasing the risk of progression and death.8 The
patients who have failed BCG therapy may  require
radical cystectomy with urinary diversion and are also
associated with considerable morbidity. The current
therapies for NMIBC are associated with high rates of
progression and recurrence and side effects. The
Radical Cystectomy and Urinary diversion are also
associated with considerable side effects and morbidity.
There is an urgent need for novel agents in the
treatment of NMIBC.5

Evaluation of NMIBC

To establish an accurate diagnosis is critical to the
proper treatment of bladder cancer. Diagnosis begins
with a detailed history focusing on antecedent
symptomatology, comorbidities, risk factors, and
family history. Attention to constitutional symptoms
and a focused physical examination may uncover
findings suggestive of advanced disease. Proper
Counseling patients on smoking cessation upon
diagnosis can reduce the risk of perioperative
complications and may reduce the risk of NMIBC
recurrence.89

The office-based flexible cystoscopy visually confirms
the presence of bladder cancer, which is followed by a
transurethral resection of the bladder tumor (TURBT)
under anesthesia. Care should be taken during the
TURBT, description of tumor size, location,
multiplicity, appearance, and associated mucosal
changes is essential to staging. Adequate resection of
all visible tumor with safe sampling of the underlying
detrusor muscle layer should be the goal of all
TURBT.90
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This protocol will be associated with improved
histopathologic accuracy and improved oncologic
outcomes. When indicated a re-TURBT is not only
diagnostic, but also carries prognostic, and therapeutic
benefits to patients and it is generally indicated for all
high-grade tumors and especially for any initial
pathology specimen devoid of detrusor muscle
layer.90,91

Existence of metastatic or synchronous upper tract
disease is evaluated using conventional cross-sectional
imaging with delayed drainage films. The CT urogram
or MR Urography is the gold standard of evaluating
the upper tracts concomitantly with the abdominal and
pelvic viscera and lymph nodes. Imaging of Chest with
chest X-ray or CT Scan is also required to exclude
metastatic disease in the lungs and is particularly
important among smokers where a second primary
malignancy may be present.90,91

Advanced cystoscopy

Use of fluorescence cystoscopy with either 5-
aminolaevulinic acid (5-ALA) or hexaminolevulinic
acid-blue light cystoscopy (Cysview®, Photocure, Inc.,
Princeton, NJ; HAL-BLC) is increasingly being
adopted. When compared with traditional white light
cystoscopy (WLC), fluorescence cystoscopy has
demonstrated improved sensitivity in detecting
carcinoma in situ (CIS) and is able to detect additional
primary tumors missed by WLC in roughly 20% of
patients.92

The meta-analyses have also demonstrated
improvements in recurrence but not progression or
mortality rates when comparing hexamino levulinic
acid-blue light cystoscopy (HAL-BLC) with white light
cystoscopy (WLC[93-96]. The higher rates of false-
positive results with blue light cystoscopy (BLC) can
lower specificity, whereas false-positive rates seen with
traditional white light cystoscopy (WLC) have not been
considerably different, historically [96]. The Narrow-
band imaging is another enhanced cystoscopy
technique to help improve the visual contrast between
normal mucosal surfaces and tissue that is “hyper
vascular” such as cancer, but evidence of effectiveness
is limited.97

The urine cytology is a helpful adjunct to tumor
visualization and biopsy because some CIS is difficult
to visualize with standard WLC. The urine cytology is
quite sensitive to high-grade tumors like CIS but
performs worse with low-grade tumors and use is

discouraged among those with low-risk NMIBC and
normal cystoscopy[98]. The urinary biomarkers
continue to be studied as diagnostic adjuncts and as
potential alternatives to cystoscopy for either bladder
cancer diagnosis or surveillance.99

US Food and Drug Administration (FDA), currently
approved six urinary biomarkers including those
which assess nuclear matrix proteins (NMP22®
Bladder Chek® Test, Abbott, Abbott Park, IL), bladder
tumor antigen (BTA STAT & TRAK tests, Polymedco,
Cortlandt Manor, NY), and those that utilize
fluorescence in situ hybridization (UroVysion Bladder
Cancer Kit [UroVysion Kit], Abbott) and fluorescent
immunohistochemistry (ImmunoCyt/uCyt+ test,
Scimedex, Denville, NJ). With sensitivities ranging
from 0.57–0.82 and specificities between 0.74–0.88, few
have proven accurate enough for routine clinical use
in lieu of cystoscopy.100

One of the greatest challenges of histopathology to the
diagnosis of NMIBC because of the known inter
observer variability of pathologic evaluation. It is
important that urologist has to provide the pathologists
with the best possible specimen devoid of cautery or
crush injury. Systematic and complete visual resection
with either fractioned or en bloc removal that
adequately samples the detrusor muscle is the most
important step in the diagnosis and treatment
algorithm for NMIBC. The presence or absence of
variant histology (e.g., micro papillary, plasmacytoid,
sarcomatoid, etc.), as well as factors such as concurrent
CIS and lymphovascular invasion are important for
risk stratification and may lead to consideration of
upfront extirpative treatment with radical cystectomy
rather than adjuvant intravesical therapies.

Intravesical instillation of methylene blue

Intravesical instillation of methylene blue resulted in
selective surface staining of bladder tumors in vivo
without staining the background of normal urothelium.
Staining of human bladder tumors in vivo was
accomplished by the intravesical instillation of 0.1%
methylene blue in 0.9% saline through a Foley catheter
under 20 cm of hydrostatic pressure up to a maximum
volume of 400 ml.

After 5 minutes contact time, the methylene blue
solution was drained, and the bladder was washed
with saline. Thereafter, either endoscopic or open
surgery was performed. The transitional cell
carcinomas in 45 of 48 patients bound methylene blue
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to the surfaces of the tumors but not to normal
urothelium.

Higher grade tumors usually bound the dye more
extensively than lower grades. The three patients,
whose tumors did not bind methylene blue, had
received previous chemotherapy, which might account
for their being falsely negative. Carcinoma in situ and
dysplasia did stain blue.

Areas of hyperplasia and cystitis, however, did not
bind methylene blue. In vivo intravesical staining with
methylene blue has been a simple and safe procedure
which has enhanced the endoscopic localization for
biopsy and fulguration/resection of transitional cell
carcinomas.101

Prevention of Obturator Reflex

A potential complication of Transurethral Resection of
Bladder Tumor (TURBT) is bladder rupture or injury
secondary to adductor muscle contraction from
obturator nerve stimulation. This risk is increased in
resection of lateral wall tumors, as electrosurgical
resection of these lesions is more likely to inadvertently
stimulate the obturator nerve.

There are several mechanisms for preventing the
obturator reflex. Pharmacologic paralysis can reliably
inhibit thigh adduction. However, TURBT is often a
short procedure that is not amendable to intermediate
duration neuromuscular blocking medications. The use
of succinylcholine is another option but is limited by
its short duration of action, which may not be adequate
for the time needed to resect the tumor. Additionally,
many patients have contraindications to the use of
succinylcholine. Spinal anesthesia does not reliably
prevent the obturator reflex.

Regional anesthesia is another potential treatment
modality to prevent the obturator reflex during TURBT.
Motor blockade of the obturator nerve will prevent this
adduction in the event of inadvertent nerve
stimulation. Peripheral blockade of the obturator nerve
can be combined with either general or spinal
anesthesia. Historically, obturator nerve block (ONB)
has been considered a technically challenging
procedure. Recently, however, successful ultrasound
guided ONB techniques have been reported.

Endoscopic injection of lignocaine in to the base of the
tumor is an innovative technique to prevent the
obturator Jerk. The procedure will involve the injection
of 10ml 2% lignocaine through an endoscopic long
flexible e.g. Botox needle at the tumor base through a

cystoscope. The needle should be advanced from the
healthy mucous membrane towards the base of the
tumor. Multiple injection may be given as required.
This simple procedure can block the obturator nerve
branches supplying the area of the field occupying the
bladder. The obturator jerk can be eliminated in every
single case.102

Post surgical adjuvant intravesical treatments after
TURBT have demonstrated reduction in the risk of
recurrence and progression compared with TURBT
alone. Although generally safe, the use of adjuvant
intravesical therapy is based on a risk-adapted strategy
that aims to balance reduction of recurrence and
progression with side effects, especially systemic, from
overtreatment. There are several available risk
stratification methods using a variety of clinical and
pathological factors that can be used to quantify risk
of recurrence and progression. Based on each patients’
cancer risk profile after TURBT and considered in the
context of their comorbidities, a patient-centered
discussion about adjuvant treatment options should
be undertaken to guide next steps.89

Molecular Subtypes of Bladder Cancer

At the cytogenetic level, NMIBC is genomic stable,
usually with a diploid karyotype with few structural
genomic rearrangements. It is thought that the loss of
chromosome 9 is an early event in the pathogenesis of
BC transversal to both NMIBC and MIBC subtypes.
MIBCs are frequently aneuploid with several
chromosome rearrangements, rendering them
genetically unstable. Molecular fingerprint of BC
presents alterations in genes from several pathways,
mainly mutations in genes of the cell cycle, chromatin
regulation, and tyrosine-kinase signaling.113-114

Traditionally cystoscopy is still considered the best
method for diagnosing UC, but it is invasive,
uncomfortable, and can only detect approximately 90%
of lesions.103 In addition, when a tumor is discovered
and must be biopsied and/or removed, a second
procedure is required, transurethral resection of the
bladder tumor (TURBT), which requires an anesthesia.
Last, the cost of cystoscopy, especially when used to
monitor recurrence, is the major reason why per-
patient expenses for UC are among the highest for all
cancers. 104

The major problem associated with NMIBC is that after
initial TURBT, 50% to 70% of patients develop multiple
recurrences; 10% to 20% of these will progress to MIBC.
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This risk of recurrence and progression calls for life-
long surveillance. The current standard procedure is
to perform cystoscopy and evaluate urine cytology
every 3 to 4 months in the first 2 years, twice per year
in years 3 to 4, and yearly thereafter.105

To date, none have demonstrated sufficient specificity
and sensitivity to monitor the general population or
replace cystoscopy and cytology in monitoring for
recurrence[106]. Urine cytology is particularly
insensitive for detecting low-grade tumors. However,
advances in genomics have clearly demonstrated that
DNA alterations offer great promise for detecting
primary or secondary bladder cancer.

NMIBC and MIBC are genetically different [107-110].
NMIBC is characterized by a high frequency of
mutations in the FGFR3 oncogene, leading to
constitutive activation of the RAS/ MAPK pathway.
In MIBC, mutations in the TP53 gene prevail. In
general, mutations in FGFR3 and TP53 are mutually
exclusive, suggesting that NMIBC and MIBC develop
along different oncogenetic pathways. However, these
mutations often occur simultaneously in stage pT1
tumors that invade the connective tissue layer
underlying the urothelium.

Recently, somatic mutations in the PIK3CAoncogene,
which encodes the catalytic subunit p110á of class-IA
PI3 kinase, were described in 13% to 27% of bladder
tumors.111 These mutations often coincided
with FGFR3 mutations. Mutations in the RAS
oncogenes (HRAS, KRAS, and NRAS) have also been
found in 13% of bladder tumors and in all stages and
grades; they are mutually exclusive with FGFR3
mutations. Given these findings, analyzing urine
sediment for genetic mutations may be a promising
strategy for noninvasive detection of bladder cancer.

Due to the lack of disease-specific symptoms, diagnosis
and follow-up of bladder cancer has remained a
challenge to the urologic community. Cystoscopy,
commonly accepted as a gold standard for the
detection of bladder cancer, is invasive and relatively
expensive, while urine cytology is of limited value
specifically in low-grade disease. Over the last decades,
numerous molecular assays for the diagnosis of
urothelial cancer have been developed and
investigated with regard to their clinical use. However,
although all of these assays have been shown to have

superior sensitivity as compared to urine cytology,
none of them has been included in clinical guidelines.

Despite considerable advances in recent years, the
authors feel that at this stage the added value of
molecular markers for the diagnosis of urothelial

tumors has not yet been identified. Current data
suggest that some of these markers may have the
potential to play a role in screening and surveillance

of bladder cancer. Well-designed protocols and
prospective, controlled trials will be needed to provide
the basis to determine whether integration of molecular

markers into clinical decision-making will be of value
in the future.

Risk Stratification

NMIBC is a widely heterogeneous sub classification
of bladder cancer and treatment should be approached
accordingly. Depending on tumor characteristics, the

probability of recurrence for any given patient can
range from 15% to 70% at 1 year. Several studies and
subsequent meta-analyses have proven that adjuvant

intravesical treatment after TURBT is an effective
means of reducing the risk of recurrence and
progression of NMIBC when compared with TURBT

alone.120-121 Current adjuvant treatment strategies are
risk adapted because not all intravesical therapy is
similarly effective nor are all treatment options

recommended across risk categories.

There are several stratification tools available including
nomograms that can be used to estimate individualized

risk predictions for recurrence and progression. Post
hoc analyses of patient-level data collected during large
randomized, controlled trials (RCTs) conducted by the

European Organization for Research and Treatment of
Cancer (EORTC) and Club Urologico Espanol de
Tratamiento Oncologico (CUETO) were used to

generate these tools. Both the EORTC and CUETO
groups’ nomograms and risk models acknowledge that
there are unique factors related to an increased risk of

recurrence and/or progression in NMIBC (Table 1). As
such, individual risks for recurrence and progression
may be calculated from each. These monograms have

all been validated and avoid the somewhat arbitrary
categorization of patients into broad risk groups.
However, there are certain limiting factors with their
use that are important to understand and consider.

Non muscle-invasive bladder cancer (NMIBC)

Bangladesh J. Urol. 2020; 23(1): 87-106 90



The initial EORTC risk tables were based on patient-
level data from 2596 patients with NMIBC, only 4.4%
of which also had CIS.15In this study, no patients
received a second TURBT and 78% were treated
primarily with a variety of intravesical chemotherapy
regimens. Only 6.5% of patients received bacillus
Calmette-Guérin (BCG) and none received
maintenance treatments. The CUETO group developed
a similar nomogram based on data from 1062 patients
from 4 randomized trials, all of which were treated
with BCG. 123 Use of maintenance treatment in the
CUETO cohort was limited to 5 to 6 months. In 2016,
the EORTC subsequently produced a nomogram and
additional risk groups specific to a combined cohort
of patients from 2 RCTs assessing the benefit of 1 to 3
years of maintenance BCG among 1812 intermediate
and high-risk patients, all without CIS.124. Risk
estimates of early and later recurrence are given based
on prior recurrence rate and number of tumors, with
tumor grade as an additional prognostic factor for early
recurrence. A summary and comparison of risk factors

and predicted recurrence and progression rates can be
found in (Table) for the original EORTC risk tables and
the CUETO nomogram

Types of Adjuvant Therapy

The adjuvant treatment is any agent administered after
complete TURBT aimed at reducing the risks of
NMIBC recurrence and progression. Traditionally, only
intravesical agents have been used in this setting, but
emerging data on the use of systemic checkpoint
inhibitor immunotherapies either as a monotherapy
or combined with intravesical agents may radically
change this treatment paradigm. Current adjuvant
intravesical treatments can be defined by the timing
and sequence of their administration: (a)
preoperatively, usually within 24h of TURBT, (b)
induction, as an initial course for that particular agent,
or (c) maintenance, subsequent courses in the setting
of no evidence of disease after TURBT and induction
treatment.115

Table 1: NMIBC Risk Stratification Groups, Criteria, and Initial Adjuvant Treatment Recommendations From AUA
and EAU Guidelines

91 Bangladesh J. Urol. 2020; 23(1): 87-106

MA Salam

Risk Category AUA EUA Treatment  Recommendation

Low Solitary LG Ta tumor, Solitary LG Ta tumor, Post-TURBT intravesical
<3 cm PUNLMP <3 cm PUNLMP chemotherapy

Intermediate        Recurrence within 1 year, LG Ta All tumors not defined as Post-TURBT intravesical
low or high risk hemotherapy +

Solitary LG Ta, >3 cm Induction + maintenance BCG for 1 year

LG Ta, multifocal or

HGTa, <3 cm LG Tl Induction + maintenance chemotherapy

for I year

High HG Tl Any Tl Induction 1 maintenance BCG for 1-3 years

Any recurrent, HG Ta Any HG tumor or

HG Ta, >3 cm Any CIS Radical cystectomy

Any CIS Multiple, recurrent, >3cm

Any BCG failure in HG tumors*

Any variant histology T1HG with concurrent CIS*

Any LVI Variant histology

Any HG prostatic urethral Lymphovascular invasion

involvement

* Special designation of “highest risk” and upfront radical cystectomy should be considered.
a With an EORTC recurrence score <5;
b EAU recommends 1-3 years, AUA recommends 3 years;
c optimal schedule not known.
AUA, American Urological Association; OS, carcinoma in situ; EAU, European Association of Urology; HG, high grade (G2, all G3); LG, low
grade (Gl, some G2); LVI, lymphovascular invasion; NMIBC, non-muscle-invasive bladder cancer; PUNLMP, papillary urothelial neoplasm
of low malignant potential, variant histology 5 micropapillary, plasmacytoid, sarcomatoid, etc.



Standard intravesical therapies can also be categorized
as either chemotherapy or immunotherapy agents. The
most used contemporary chemotherapy agents are
Mitomycin C, gemcitabine, epirubicin, and docetaxel.
These are given individually or in combination
depending on the indication. Historically, agents such
as doxorubicin, valrubicin, cisplatin, and thiotepa,
among others, were also frequently studied and used.
The gold standard intravesical immunotherapy is BCG,
an attenuated mycobacterium strain first described for
use in bladder cancer in 1976. Interferon (IFN) has also
been studied, but contemporary use is limited.115

There are several emerging NMIBC therapies being
developed and studied in the treatment-naive or
treatment-unresponsive setting. Novel agents like
oncolytic adenoviruses (CG0070), recombinant
adenovirus interferon alpha2b with Syn3 (Instiladrin®
[nadofaragene firadenovec], FKD Therapies Oy,
Kuopio, Finland), modified herpes simplex virus
(talimogene laherparepvec [TVEC]), and fusion
proteins (Vicinium®, Sesen Bio, Inc., Cambridge, MA)
are some examples. Additionally, as a result of
KEYNOTE-057, the FDA recently approved the first
systemic therapy, pembrolizumab, for the treatment
of patients with BCG unresponsive CIS with or without
papillary tumors who are ineligible for or have elected
not to undergo cystectomy.

Chemoablation of Bladder Tumor

The Chemoablation is a potentially attractive
alternative to TURBT that may reduce treatment time,
cost, and morbidity. Alternatively, others have also
advocated office-based fulguration of small, recurrent
low grade tumors when feasible and tolerable as part
of a risk-adapted strategy of treatment.116-118

Upfront (neoadjuvant) chemo ablative treatments like
chemo hyperthermia (hyper thermic intravesical
chemotherapy (HIVECT), Combat Medical Ltd., UK)
and reverse thermal gel formulated with MMC (UGN-
102, UroGen Pharma, Inc., Princeton, NJ) are
increasingly being explored as alternatives to repeat
office or ambulatory procedures in patients with
established, recurrent low-grade tumors.

Upfront (neoadjuvant) chemo ablative treatments like
chemo hyperthermia and reverse thermal gel
formulated with MMC are increasingly being explored
as alternatives to repeat office or ambulatory
procedures in patients with established, recurrent low-
grade tumors. Active surveillance has also been

suggested as a safe and cost-effective alternative for
highly selected patients.118

HIVEC (Hyper thermic Intra Vesical Chemotherapy)
And UGN-102 (Mitomycin sustained release)

Early Data

HIVEC is neoadjuvant intravesical instillation of
heated MMC delivered in a recirculated fashion by a
proprietary system called the Bladder Recirculation
System (BRS) from Combat Medical. Initial study of
the system consisted of 8 courses (60 min dwell/
recirculation time using 80 mg of MMC diluted in 50
mL of distilled water at 43±1 °C) in 24 patients with
intermediate- or high-risk NMIBC delivered in the
neoadjuvant setting with TURBT 2 weeks later.33 Of
these, 15 patients (62.5%) had a complete response and
8 additional patients (33.3%) showed a partial
response. The 4-year cumulative incidence of
recurrence was 20.8% and the agent was well tolerated
with 97% of patients completing all scheduled
instillations.

UGN-102 is a reverse thermal hydrogel that is
formulated with MMC (UroGen Pharma). It is
currently being studied (NCT03558503) as a
chemoablative therapy in lieu of TURBT or surgical
tumor destruction in patients with low-grade bladder
cancer that meet 1 to 2 of 3 criteria for AUA
Intermediate Risk NMIBC: multifocal, lesion >3 cm,
and recurrence within 12 months. Because patients
with low-grade intermediate-risk NMIBC are at low
risk of progression (~5% at 2 y) and high recurrence
risk (~40% at 2 y), the proposed benefit of this agent is
two-fold: drug delivery will be improved by greater
surface contact time and the morbidity and cost
associated with TURBT will be reduced.119

The active study is a multicenter, single-arm Phase IIb
that is treating patients with UGN-102 weekly for 6
weeks with the primary endpoint being a complete
response at 3 months. A complete response was defined
as negative cystoscopy, negative cytology, and negative
biopsy if possible visual evidence of disease is noted.
Secondary endpoints include 12-month durability and
safety. Updated interim analysis of 63 patients (38 men,
25 women; age range, 33–96) demonstrated a 3-month
complete response (CR) rate of 65% (41/63). Of those
with a CR, 97% (31/32) patient and 85% (17/20)
remained free of disease at 6 and 9 months,
respectively.34 Mild or moderate adverse events were
common, such as dysuria (38%) and hematuria
(16%).119
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Choosing an Adjuvant Treatment

Bacillus Calmette-Guerin (BCG )

Bacillus Calmette-Guerin was developed in 1921 as a
tuberculosis vaccine; BCG is a live attenuated strain
of Mycobacterium bovis. Even though it is understood
that BCG exerts its antitumor effect through immune
activation, the exact mechanism of action has not been
fully elucidated. Successful BCG therapy requires an
intact immune system and direct contact with live BCG,
which is internalized by urothelial and dendritic cells,
releasing a number of cytokines, including interleukin-
6 (IL-6) and granulocyte-macrophage colony-
stimulating factor (GM-CSF)10-12]. Multiple meta-
analyses have demonstrated the superiority of
adjuvant BCG for preventing recurrences compared
to TURBT alone or TURBT plus intravesical
chemotherapy.8

Despite the efficacy of intravesical BCG for NMIBC,
up to 80% of treated patients will suffer a recurrence,
and up to 45% may progress to muscle-invasive disease
within 5 years[12]. BCG failure refers to NMIBC that
recurs or progresses within 6 months of BCG therapy.13

European Association of Urology and the American
Urological Association (AUA) guidelines still
recommend radical cystectomy for patients for whom
BCG has failed.14-15

Contemporary trials are primarily focused on novel
therapies as second-line agents for BCG failures, with
BCG therapy failing in up to 50% of patients in some
series.16  Novel therapies as alternative first-line agents
have also been considered because of concerns about
BCGs efficacy and recent shortages of BCG.

Recombinant BCG (rBCG)

Genetically engineered recombinant BCG (rBCG)
strains have been developed to overcome some of the
limitations of conventional BCG therapy. Currently, the
two major rBCG strategies are T-helper 1 (Th1)
cytokine-based rBCG and BCG-Subcomponent-based

rBCG.

A Th1 immunologic response is essential for BCG to
produce its antitumor effect. This has led to the
development of genetically manipulated BCG strains
to secrete Th1 cytokines as a strategy to enhance its
effective therapy. These strategies have included IL-2,
IL-12, IL-18, interferon (IFN-á), and IFN-ã secreting
rBCG.17 Studies have shown these strains can be
effective in increasing IFN-ã production, improving
antigen-specific proliferation, eliciting higher levels of

Th1 cytokines, and enhancing antitumor activity.18-

22 Th1 cytokine-based rBCG strains may have the
potential of enhancing BCG for treatment of NMIBC;
further clinical trials in humans are necessary.

Using nonlive immunologically active BCG
subcomponents, including BCG cell wall and various
BCG proteins and antigens, is currently being
researched as a method for inducing the same immune
response as live BCG in the treatment of NMIBC while
possibly avoiding live BCG-associated side effects.
Compared with the other subcomponents of BCG, the
BCG cell wall has been found to be the most potent
Th1 response inducer.23 A 2009 multicenter study
showed that intravesically administered mycobacterial
cell wall-DNA complex (MCC) may be a safe and
effective form of treatment in patients with BCG-
refractory CIS of the bladder.24  A recently completed
Phase II/III clinical trial assessing MCC in the
treatment of BCG-refractory patients with NMIBC
reported significant activity of MCC in these patients
with few adverse events. Unfortunately, a Phase III trial
evaluating MCC versus MMC for the treatment of
BCG-refractory NMIBC closed early due to poor
accrual.

Monoclonal antibodies

Monoclonal antibodies are a novel immunotherapy
strategy targeting tumor-associated antigens (TAAs).
CDX-1307 is a monoclonal antibody that targets â-hCG,
a TAA elevated in the serum and urine of around 30%–
40% of cancer patients which may be associated with
advanced disease [25].  CDX-1307 consists of B11, a
monoclonal antibody against the mannose receptor of
antigen-presenting cells (APCs), fused to â-hCG. CDX-
1307 may be of therapeutic benefit in patients with â-
hCG expressing bladder cancer through the induction
of cellular and humoral responses through antigen
presentation of â-hCG on APCs to CD4+ and CD8+ T
cells.26

Immune checkpoints refer to co-inhibitory receptors
expressed in the tumor microenvironment that
attenuate tumor-specific effector cells such as T-cells.
In addition to immune checkpoints, other mechanisms
through which tumors maintain immune tolerance
include maintaining protective cell types and
producing soluble molecular factors in the tumor
microenvironment. Strategies to overcome immune
checkpoints represent a novel approach to overcome
cancer-induced immune dysfunction.27
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The T-cell activation and proliferation require two
major stimulatory signals. The first signal involves the
recognition of antigen presented on major
histocompatibility complex through APCs by the T-
cell receptor (TCR). The second signal is provided
through interaction between B7 proteins on APCs and
CD28 on the T-cell. Cytotoxic T-lymphocyte-associated
antigen 4 (CTLA-4) is expressed by activated T-cells
under normal circumstances to prevent excessive T-
cell proliferation by competing with the CD28
costimulatory receptor for the secondary B7 activation
signal provided by the APC. CTLA-4 can also be
constitutively expressed within the tumor
microenvironment to attenuate tumor-specific T-cell
responses.28 A Phase 3 study showed increased
survival in patients with metastatic melanoma
receiving ipilimumab, a monoclonal antibody against
CTLA-4. A study by Liakou et al. 29 showed expression
of inducible costimulatory (ICOS), a T-cell specific
surface molecule structurally similar to CD28, on
peripheral blood CD4+ cells in six pre-cystectomy
patients with organ-confined bladder cancer treated
with ipilimumab. In vitro analysis of these cells showed
increased production of IFN-ã as well as an increased
effector T-cell to regulatory T-cell ratio.29

A Phase 1 trial in 12 presurgical patients with localized
urothelial cancer showed that ipilimumab was
tolerable in 11 patients, with Grade 1 and 2 toxicities
such as rash and diarrhea being the most common
adverse effects[30]. CTLA-4 inhibitors do have
considerable potential toxicities and have not been
evaluated yet in NMIBC but have demonstrated
activity in metastatic urothelial carcinoma.31

Another immune checkpoint being explored for
checkpoint inhibition immunotherapy is MPDL3280A,
an anti-programmed death-ligand 1 (PD-L1)
monoclonal antibody that inhibits the interaction
between PD-L1 and its receptor, PD-1 on T-cells[32].
Expression of PD-L1 acts to maintain immune tolerance
and prevent autoimmunity by interacting with PD-1
and inhibiting TCR activation.33 Solid tumors,
including urothelial tumors, have been shown to
exploit this pathway by expressing PD-L1 to promote
immune tolerance.34-35 PD-L1 acts as a marker for
tumor progression and is associated with lower
survival rates and its expression on bladder cancer cells
was associated with high-grade tumors and was found
to be extensively expressed in granulomas of recurrent
tumors.36-37

In fact, PD-1/PD-L1 expression is found to increase in
tumors as they progress from low grade to high grade
[36]. MPDL3280A has shown remarkable clinical
activity against metastatic urothelial bladder cancer
and was not associated with any Grade 4 or 5 adverse
events in a recent Phase 1 clinical trial.32,37 Other
monoclonal antibodies targeting the interaction
between PD-1 and PD-L1 include pembrolizumab and
atezolizumab and are being evaluated in several
ongoing trials.38 These trials are evaluating the PD-1/
PD-L1 inhibitors in BCG-unresponsive disease either
as single agents or in combination with BCG. One new
novel trial being performed at the National Cancer
Institute (NCI) will treat patients with combination
immunotherapy consisting of an intravesical fusion
protein (Vicinium) with systemic checkpoint PD-L1
inhibition (Durvalumab). However, to date, no data
have been published demonstrating the clinical efficacy
of monoclonal antibodies as checkpoint inhibitors in
NMIBC.27,38

Vaccines for Bladder Cancer

Vaccines are becoming an attractive area of research
as a potential therapeutic option in the treatment of
NMIBC. Vaccines induce an activated immune
response in the body, allowing for the targeting of
oncoproteins and TAAs by the body’s natural defenses.
Using the body’s activated immune response to target
NMIBC may decrease the risk of tumor escape when
compared to monoclonal antibody therapy, which
targets a single receptor and its downstream targets.
In addition, vaccines do not require continual treatment
for NMIBC.

Targets of vaccine therapies are currently being
evaluated and include various oncoproteins (cancer
testes antigens [CTAs], e.g. MAGE-A3), TAAs (e.g.
carcinoembryonic antigen [CEA] and mucin-1), heat
shock protein 90B1 (hsp90B1), upregulated receptors
on NMIBC cells (e.g. CVA21), and surface peptide
antigens. Recent and ongoing clinical trials are
exploring the efficacy of vaccine treatment in the setting
of BCG naïve patients (recMAGE-A3 and CAVATAK),
BCG unresponsive patients (ALT-801 and PANVAC),
or both (HS-410).38

MAGE-A3 is a CTA expressed in up to 40% of patients
with NMIBC, making this an attractive target for
therapy.39  A Phase I trial combining BCG, recMAGE-
A3 (a MAGE-A3 vaccine), and adjuvant AS15
(immunostimulant) recently demonstrated “safety and
tolerability” in high-grade Ta, T1, or Tis patients and
an increase of vaccine-specific T-cells in the bladder.40
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 Of note, the vaccine-specific T-cells were only present
in the urine of patients who received combination
therapy with intravesical BCG. This suggests that
combination therapy requires an intravesical treatment
to see the effect of vaccination, vaccine-specific T cells,
in the urine..

Percutaneous BCG was originally developed as a
vaccine against Mycobacterium tuberculosis infection.41

Its anticancer effect has been known since 1959, but it
was not until 1976 that BCG was reported to have
successfully treated bladder cancer

Nearly 40% of patients treated with BCG will develop
positive tuberculin skin tests. In addition, it is
documented that patients with a preexisting positive
tuberculin skin test have better recurrence-free survival
(RFS) rates than those without a positive test after
intravesical BCG reported therapy. priming patients
with percutaneous BCG seemed to attenuate the
immune response[11]. This prompted a current Phase
II trial to evaluate the efficacy of percutaneous BCG
and intravesical BCG by measuring the complete
response rate of therapy at 12 months. The results are
pending.

Coxsackievirus A21 (CVA21) (CAVATAK) targets
NMIBC by binding CVA21 receptors (intracellular
adhesion molecule-1) that are up regulated on NMIBC
cells and promote rapid cell lysis through decay-
accelerating factor.42

CAVATAK was further noted to up regulate I-CAM
receptors creating a stronger treatment response when
combined with intravesical MMC in a recent study.
This Phase II trial reported that treatments were well
tolerated and a specific antitumor immune response
was noted in 16 patients’ pre transurethral resection
of the bladder tumors.43

ALT-801 is a fusion protein (IL-2 and TCR) that
recognizes surface antigens derived from p53 in vivo in
p53+/HLA-A2+ tumor xenografts.43  A current Phase
Ib/II trial is investigating safety, tolerability, and cancer
recurrence rates up to 13 weeks in patients with high-
grade Ta, T1, or Tis NMIBC treated with ALT-801 and
IV gemcitabine.

PANVAC is a pox viral vector-based vaccine that
contains the TAAs CEA and mucin-1 as well as three
T-cell co-stimulatory molecules. There is a current
ongoing Phase II trial studying the 12-month RFS of
two treatment arms in BCG-refractory patients: the
combination of PANVAC and BCG and BCG only.

Preliminary immune analysis data for the first 16
patients were reported at the AUA annual meeting in
2017.

In the PANVAC and BCG combination arm, an increase
in CD8 T-cells, antigen-specific T-cell responses to CEA
and MUC-1, and an increase in an antigen-specific T-
cell response to brachyury were reported. The T-cell
response to brachyury is of particular importance as
an immune response against brachyury may
potentially trigger an antitumor response cascade as
brachyury is a transcription factor involved in
epithelial to mesenchymal transition. There was no
difference in CD4 cell counts or RFS between the two
arms.44

HS-410 (Vesigenurtacel-L) is a vaccine containing
multiple TAAs (e.g. hsp90B1 and gp96). GP96 antigen
complexes are known to be efficient stimulators of
CD8+ cytotoxic T-cells. HS-410 and BCG may have
synergistic effects in the treatment of NMIBC. The
Phase II clinical trials were recently reported at a major
meeting evaluating the primary endpoint of 1-year RFS
across three study arms. Preliminary results of the 78
patients enrolled reported that RFS rates for BCG and
low-dose HS-410, BCG, and high-dose HS-410, and
BCG and placebo were 65.4%, 65.45%, and 76.9%,
respectively. The investigators concluded that HS-410
was well tolerated and no adverse events related to
the vaccine were reported. There was no statistically
significant difference in RFS between HS-410 and
placebo; however, only the patients exposed to vaccine
developed immune responses to tumor-associated
peptides.45

Although no clinical difference was seen in the three
vaccine trials highlighted (MAGE-A3, PANVAC, and
HS-410) in patients with or without BCG, all
demonstrated that vaccines in combination with BCG
led to an “increased immune response.” As additional
study results are presented, we will be able to better
understand the context, in which vaccines may play a
role in the treatment of NMIBC. It may be safe to
conclude that vaccines may have little efficacy or
immunological enhancement as monotherapy.

Cytotoxic chemotherapy

Epirubicin is a doxorubicin derivative commonly used
as a chemotherapy agent in Europe and Japan post-
TURBT, especially in patients with low and
intermediate-risk NMIBC.[38] However, despite an
increased risk of toxicity, BCG immunotherapy has
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been shown to be superior to epirubicin in prolonging
time to the first recurrence, preventing distant
metastasis, and improving overall survival in patients
with intermediate- and high-risk NMIBC.46

A Phase IV trial is currently recruiting participants to
evaluate the efficacy of immediate intravesical
instillation of epirubicin after TURBT in patients with
intermediate and high-risk NMIBC by measuring the
rates of recurrence, progression, and/or death from
cancer within the 1st year after complete TURBT.

The antitumor agent MMC, which exerts its effects
through DNA alkylation, has been found to improve
recurrence rates (42% vs. 58%) when combined with
BCG therapy in a Phase II trial.47

In an ongoing Phase III trial, the efficacy of MMC and
BCG combination intravesical therapy in high-risk
patients with NMIBC is being evaluated by assessing
the disease-free survival over 5 years. A recently
completed early Phase I clinical trial found that
external deep pelvic hyperthermia is a safe and
effective method of heating the bladder in patients
undergoing intravesical MMC. In this study, 15 patients
with BCG-refractory NMIBC underwent external deep
pelvic hyperthermia combined with intravesical MMC.
The reported adverse events were all minor (Grade 2
or less), with no systemic toxicity observed.48

Even though multi agent therapy is regularly used
systemically in patients with metastatic disease, there
is growing interest in using multiple agents
intravesically, and recent studies have shown
encouraging outcomes.

For example, disease-free rates of 54% at 1 year and
34% at 2 years have been demonstrated in one study
of the utility of the intravesical combination of
gemcitabine with docetaxel in 45 patients with NMIBC
recurrence after BCG therapy and disease-free rates of
50% at 1 year have been demonstrated in a multi-
institutional retrospective study of high-risk patients
with NMIBC treated with sequential intravesical
gemcitabine followed by MMC.49-50

A Phase I trial is currently underway to evaluate the
safety of an intravesically administered a multidrug
regimen of cabazitaxel, gemcitabine, and cisplatin
(CGC) in the treatment of BCG-resistant NMIBC. Early
results show that intravesical CGC appears to be well
tolerated in patients with NMIBC, with five patients
experiencing at least one Grade 1 toxicity and the
remaining four patients experiencing at least one Grade
2 toxicity.51

Targeted Therapy

Oportuzumab monatox (OM) is a recombinant fusion
protein of humanized antiepithelial cell adhesion
molecule antibody linked to Pseudomonas exotoxin. In
high-grade tumors, including bladder cancer, the
epithelial cell adhesion molecule surface antigen is
usually overexpressed, allowing OM to specifically
target tumor cells.42

Two OM dosing strategies were evaluated in a Phase
II trial in BCG-refractory CIS patients and found
complete response rates of 26.7% and 15.6% at 6- and
12-month intervals, respectively.

This has prompted a new Phase I trial that will open at
the NCI this fall for BCG unresponsive HG NMIBC
that will treat patients with intravesical OM combined
with systemic durvalumab. The trial will evaluate
safety, but secondary endpoints will look at efficacy
and immunologic correlates.52

Other examples of targeted therapy include BGJ398,
sunitinib, enzalutamide, ethacrynic acid, and
tamoxifen. BGJ398 is a tyrosine kinase inhibitor
targeting FGFR3 and found to be activated in
approximately 75% of all cases of NMIBC.53

A Phase I/II trial to evaluate the safety and efficacy of
oral administration of BGJ398 in BCG-refractory
patients with NMIBC is currently underway. Sunitinib
functions by inhibiting various key tyrosine kinases
including vascular endothelial growth factor receptors
1, 2, and 3.54

The combination of oral sunitinib and intravesical BCG
is being evaluated in high-risk patients with NMIBC
in an ongoing Phase II trial. The most recent data from
the study show that 72% of patients have a complete
response at 3 months with 77% RFS and 100%
progression-free survival at 24 months.55

Enzalutamide, an androgen receptor (AR) antagonist
that has been used in the treatment of metastatic
castrate-resistant prostate cancer, has been shown to
inhibit bladder cancer proliferation, migration, and
invasion in AR+ cell lines.56

The efficacy of enzalutamide in preventing bladder
cancer recurrence in patients with both AR+ or
AR ™ NMIBC will be evaluated by looking at
recurrence rate over a 12-month period in an ongoing
Phase 2 study. Ethacrynic acid is recognizable as a
commonly used loop diuretic. However, it has also
been shown to be cytotoxic through inhibition of
glutathione S-transferase and Wnt/â-catenin signaling,

Non muscle-invasive bladder cancer (NMIBC)

Bangladesh J. Urol. 2020; 23(1): 87-106 96



and dysregulation of which has been implicated in
various tumors including bladder cancer.57-58

The recently completed Phase I trial aims to evaluate
the safety and efficacy of ethacrynic acid when given
immediately before TURBT in patients with NMIBC.
Tamoxifen is a nonsteroidal selective estrogen-receptor
modulator mainly used in the treatment of breast
cancer. However, a preclinical study has shown that it
is also effective in reducing the incidence of bladder
cancer in mice.59

An ongoing Phase II trial is evaluating the efficacy of
oral tamoxifen citrate in patients with low-to-
intermediate-risk NMIBC by assessing for the clinical
response of the marker lesion over a 4-year period.

Immunotherapy

Imiquimod (an imidazoquinoline) is an existing topical
treatment for basal cell carcinoma, actinic keratosis,
and condylomas. It has been modified for intravesical
use and is being investigated in the treatment of
NMIBC as TLR7 is also found in bladder cancer.60-61

A 2013 single-center Phase I trial found TMX-101 to be
safe with low systemic effects and mild side effects
typically limited to the genitourinary tract.62

A 2017 prospective nonrandomized, multicenter, Phase
II trial demonstrated continued safely and an immune
response as evidenced by increased levels of urinary
cytokines (IL-6 and IL-18) in 12 Ta to T1 patients. In
addition, 2 out of 12 patients reported negative bladder
biopsies at 6-week follow-up post treatment.63

ALT-803 is a recombinant immunomodulating fusion
(IL-15 analog + IL15-RaFc) protein that is 25 times more
active than IL-15 in vivo and a demonstrated ability to
activate natural killer and CD8+ T-cells through local
cytokines.64

In a rodent NMIBC model, ALT-803+ BCG was shown
to reduce tumor burden (by 46%), produce a local
cytokine response (IL-1á, IL-1 â, and RANTES), activate
NK cells, and reduce angiogenesis (by 76%) when
compared to the control group.65

ALT-803+ BCG was shown to be more effective than
either BCG or ALT-803 alone. A Phase I and II study is
currently underway. The group undertaking the
clinical trials released a case report ahead of their
published Phase I and II results. In it, a 92 man with a
history of Ta high-grade NMIBC and recurrent disease
post-BCG therapy remains cancer free 19 months after
treatment with ALT-803+ BCG.65

Lenalidomide, an immunomodulator, is a thalidomide
derivative with a known tumoricidal activity that has
shown improved time to progression and increases in
overall survival in relapsing multiple myeloma Phase
III trials.66-67 

These properties make it an attractive potential
treatment option for NMIBC, for which it has
undergone a Phase I murine-based clinical trial. They
reported that lenalidomide + BCG produced significant
antitumor effects: increasing cell death, decreasing
tumor volume, and reducing angiogenesis in tumors.
66-67

Atezolizumab is a humanized monoclonal antibody
capable of selectively antagonistically binding
programmed death ligand-1 (PD-L1) on tumor cells.
PD-L1 decreases T-cell activity and is broadly
expressed across a wide array of malignancies,
providing survival benefits for tumors overexpressing
PD-L1.68- 69

One multicenter, single-arm, Phase II study
demonstrated that atezolizumab was well tolerated
and provided antitumor responses in 310 patients with
locally advanced or metastatic urothelial carcinoma
who previously failed platinum chemotherapy. In
addition, patients’ tumor PD-L1 levels were measured
which showed that the higher the expression of PD-
L1, the more likely the patient responded to
treatment.68-69

Pembrolizumab (MK-3475) is a humanized
monoclonal antibody that binds the PD-L1 receptor but
this time on the immune (T) cells – preventing them
from interacting with their ligands70. In a Phase Ib
clinical trial, pembrolizumab was reported to be safe
and tolerated well in 33 patients.71

In a 2017 randomized Phase III trial, pembrolizumab
showed significantly longer overall survival than
chemotherapy (10.3 pembrolizumab and 7.4
chemotherapy) with less adverse events from
treatment in 542 patients with recurrent advanced
urothelial cancer postplatinum chemotherapy
treatment.72

As a result, pembrolizumab was recently approved by
the Food and Drug Administration as a second-line
treatment for metastatic urothelial carcinoma.73

 Several PD-1/PD-L1 inhibitors such as durvalumab,
atezolizumab, and pembro lizumab are being
evaluated in clinical trials for non-muscle invasive
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disease given their activity in metastatic urothelial
cancer.

Gene Therapy

CG0070 is a recombinant adenovirus that allows for
selective viral replication in tumor cells and local
production of GM-CSF by targeting the often
deregulated retinoblastoma tumor suppressor
pathway.74

The intravesical instillation of CG-0700 has been shown
to be safe, with a complete response rate of 48.6% at
10.4 months.74  An ongoing Phase III trial is looking at
complete response lasting at least 12 months to
evaluate the efficacy of CG-0070 in patients with
NMIBC who have failed BCG therapy.

rAd-IFN/Syn-3 (Instiladrin) is a nonreplicating
recombinant adenovirus vector containing the human
IFN alpha-2b (IFNá2b) gene and the addition of Syn-3
significantly augments adenoviral-mediated
transduction of normal urothelium and NMIBC,
resulting in high, durable urine IFNá concentrations
and tumor regression.75

The Phase I and II trials involving rAd-IFN/Syn-3 have
demonstrated detectable levels of IFN-á in urine, as
well as RFS, was 35% at 12 months in the Phase II
trial.75-76 The current Phase III trial evaluates the
efficacy of rAD-IFN/Syn-3 in BCG-unresponsive
patients with NMIBC by looking at the event-free
survival at 12 months.

VPM1002BC is a live genetically modified M.
bovis BCG that expresses the bacterial toxin
listeriolysin. This recombinant form of BCG has
demonstrated higher levels of the antigen-specific
memory T-cell and T follicular helper T cells associated
with specific antibody responses. This is thought to be
due to improved antigen presentation as a result of
the pore-forming ability of the toxin.77

An ongoing Phase I/II trial is evaluating the safety,
tolerability, and efficacy of intravesical installation of
VMP1002BC in patients with recurrent NMIBC.

Chemo Immuno radiation

Trimodality therapy (TMT) refers to TURBT followed
by chemoradiation involving agents such as 5-FU,
MMC, and cisplatin. Extensive studies have shown
similar overall survival with TMT as radical
cystectomy in patients with muscle-invasive bladder
cancer.78

Recent studies have shown that TMT may also be
effective in the recurrent high-grade T1 tumor, with
one study reporting an 88% complete response rate
and a 19% progression rate in patients with T1G3
NMIBC tumors.79

An ongoing Phase II trial (RTOG 0926) aims to evaluate
the efficacy of TMT in patients with NMIBC with
persistent T1 disease who have failed BCG therapy by
evaluating the rate of freedom from radical cystectomy
at 3 years.

Radiation therapy (RT) amplifies tumor
immunogenicity and may be capable of inducing or
potentiating a systemic antitumor immune response.
Immuno radiotherapy (IRT) may also induce immune-
inhibiting responses in the microenvironment (increase
of PD-L1, TGF-â, or inhibitory immune cells such as
regulatory T-cells, alternatively activated
macrophages, and myeloid-derived suppression cells
[MDSCs]) that act against the effective antitumor
response.80

Preclinical synergistic local (radiosensitizing
immunotherapy) and distant antitumor activity were
shown with the combination of irradiation and anti-
PD-L1. This effect was associated with a decrease in
local accumulation of tumor-infiltrating MDSC that
inhibits of T-cell function.80

One of the first clinical results assessing an immune
checkpoint blocker with concomitant RT was recently
completed and found that concurrent palliative RT
with durvalumab was well tolerated in ten patients
with histologically or cytologically confirmed
inoperable or metastatic cancers.81

A combined Phase Ib/II study of concurrent
durvalumab and RT followed by adjuvant durvalumab
in patients with urothelial cancer (T2-4, N0-2, MO) of
the bladder is currently underway with primary
outcome measures of safety assessment, progression-
free survival after 1 year, and disease control rate after
15 months.

There are numerous uncertainties associated with IRT.
The timing and the radiation dose per fraction seem to
be important parameters determining the modulation
of the immune response. Fractionated RT could be
more appropriate than single dose RT. There is also an
unmet need of surrogate markers to predict or assess
the immune response. PD-L1 “positive” tumors have
shown trends toward increased rates of response to
PD-L1 blockade.68
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Intravesical Drug Delivery Systems

Nanoparticle albumin-bound paclitaxel (nab-
Paclitaxel) was investigated in a Phase II trial using
patients with recurrent NMIBC (Tis, Ta, and T1) after
BCG therapy and a Phase III trial currently underway.
Paclitaxel stabilizes microtubules, arresting them at G2-
M in the cell cycle. After adding albumin (creating nab-
paclitaxel), the nanoparticle’s solubility is increased
fivefold and can use albumin receptor-mediated
transport for increased delivery to tumor cells. 38,82

Long-term follow-up data from the Phase II trial
(medium 41-month follow-up) on 28 patients showed
cancer-specific survival rate of 91% (18% disease free)
at 5 years.82

Some drug targets appear promising but their short
half-lives limit exposure to the urothelium and render
them ineffective. A few trials explore c-administering
treatment medication with other compounds that
target the mucous membrane of the bladder to add
synergistic effects. A novel trial used Syn 3 (enhancer:
binding and stabilization) to aid in rAd-IFN
(recombinant adenovirus producing interferon alpha-
2b) intravesical delivery in refractory NMIBC patients.
Commercially known as Instiladrin (rAd-IFN with
Syn3), Phase II results showed that rAd-IFN with Syn3
was tolerated well with no Grade 4 or 5 adverse events,
and 35% (14 patients) were free of high-grade
recurrence at 12 months (AA).83

Other mucoadhesive nanogels are beginning to be
investigated in the delivery of NMIBC delivery of
therapy. Hydrophobic drugs are known to have greater
penetration of the urothelium than hydrophilic and
thus creating hydrophobic carriers of drugs may
produce better treatment result84

Mucoadhesive nanogels showed promise in animal
models, reportedly aiding uptake of docetaxel through
endocytosis and releasing 75% of loaded drug over 9
days.85

 Chemohyperthermia

Combining NMIBC treatment with external heat before
administration has shown that heat + mitomycin-C is
more efficacious than either treatment
alone.[86] Combined chemohyperthermia (CHT) for the
treatment of NMBIC as an invasive procedure was first
reported safe and reproducible in 2014, with
hyperthermia doses of 42°C ± 2°C for 40–60 min
through BSD-2000 hyperthermia system (eternal
radiofrequency) 48,87.

 A randomized controlled trial comparing CHT +
MMC against BCG as an adjuvant therapy in
intermediate- and high-risk NMIBC showed that CHT
is safe and effective with a significantly higher RFS
rate at 24 months.88

Active surveillance for NMIBC( nonmuscle invasive
bladder cancer)

Nonmuscle invasive bladder cancer (NMIBC) is known
to be a heterogeneous malignancy that requires varying
treatment modalities and follow-up schedules. Low-
grade Ta papillary tumors are categorized as low-risk
NMIBC because of their favorable prognosis. There is
an expanding movement that over diagnosis and
overtreatment should be avoided considering the
economic impact and the patients’ quality of life.

Urologists are familiar with the concept of AS for
urogenital malignancies such as low-risk prostate
cancer126-127 and renal cell masses.126-128 Although the
initial assessment of AS for bladder cancer was
reported more than 10 years ago.129129 it is still an
uncommon option, but it may be ideal in selected
patients. 

It has been over 10 years since the initial assessment of
active surveillance for low-risk NMIBC suggested its
feasibility and safety. However, urologists are still
unfamiliar with this treatment option, which can be
ideal in appropriately selected patients. In this review
article, we focus on active surveillance for low-risk
NMIBC and discuss the evidence and rationale for this
treatment option. There are several issues to resolve in
order to advocate active surveillance as a standard
option in selected patients. A specific follow-up
protocol including intervals of cystoscopy, urine
cytology, urine markers, and other radiographic
examinations need to be optimized and
validated. Large-scale randomized clinical trials are
required to prove the real benefit of AS for well-selected
patients. Similarly, we need to make maximal efforts
to obtain significantly reliable biomarkers for AS in the
urine or sera and to establish monitoring systems.129

Conclusion

NMIBC remains a very challenging disease to treat not
only because of the high rates of recurrence and
progression associated with current therapies but also
due to the extensive follow-up necessary after
diagnosis and initial treatment. As discussed in this
review, however, many novel therapies for NMIBC are
currently being developed and tested in clinical trials
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ranging from vaccines to immunomodulators and
targeted therapies. The ongoing efforts to develop new
therapeutic approaches for NMIBC look very
promising and may help develop a new paradigm of
NMIBC treatment in the near future.
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