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Recent developments in bladder cancer -

NMIBC
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Figure 1: Bladder cancer staging.

very year, roughly 10,300 individuals
are diagnosed with bladder cancer
in the UK, making it the 11th most
common cancer in the UK, and
the eighth most common cancer in men
[1]. Of those diagnosed with the disease,
75-85% will have non-muscle invasive
bladder cancer (NMIBC), which is confined
to the mucosa (Ta) or submucosa (T1) [2],
as shown in Figure 1. In this article, we will
explore recent innovations in diagnosis
and treatment of NMIBC, and highlight
promising future developments.

Diagnosis

Cystoscopy
White light cystoscopy (WLC) remains the
mainstay of bladder cancer diagnosis [2].
However, WLC can miss some tumours,
particularly the flat lesions of carcinoma
in situ (CIS). A recent prospective study
demonstrated that WLC missed up to 8% of
bladder cancer diagnoses [3].
Photodynamic diagnosis (PDD) involves
instillation of hexaminolevulinate (Hexvix®)
into the bladder. Tumour cells have a higher
uptake than the surrounding mucosa,
and the photoactive porphyrin emits a
red fluorescence when viewed under blue
light. Figure 2 demonstrates the stark
difference in the appearance of CIS when
using PDD versus WLC. Many studies have
demonstrated the superior detection rate
of cancer with PDD, however, a recent UK

randomised controlled trial (PHOTO) of
WLC and transurethral resection of bladder
tumour (TURBT) versus PDD and TURBT,
failed to show improved oncological or
economic benefit of PDD [4,5].

A different technique, narrow band
imaging (NBI), divides white light into
two bandwidths which better reveals the
hyper-vascularised tissue found in cancer,
making both detection and TURBT easier.
NBI guided TURBT has shown reduced
recurrence rates in patients with low-risk
disease specifically, but no difference versus
WLC in intermediate / high-risk patients
[6]. The use of NBl is routinely integrated
into many flexible cystoscopy systems and
has the added benefit of not requiring a
prior instillation.

What the future may hold

Optical coherence tomography (OCT)
provides the operator with real-time tissue
architecture without the need for biopsy.
Within urology, and specifically the diagnosis
of bladder cancer, OCT could possibly
provide real-time grade and stage of tumour
at cystoscopy without the need for biopsy,
but evidence is currently limited and the lack
of a forward-facing OCT probe may hamper
its further use and development [7].

Along the same vein of providing
immediate pathological diagnosis, Raman
molecular imaging is a technology that,
through the use of a fibre optic catheter,
has been shown to have a high specificity

Figure 2: Cystoscopy of a patient diagnosed with CIS. The right shows the red appearance of CIS with PDD, whilst the left shows the difficulty of detection with
WLC (images courtesy of Miss J Cresswell).

and sensitivity in the diagnosis of suspected
bladder cancer [8].

Despite this, whilst the ability to
determine a lesion’s grade or stage
during TURBT is useful, it is known that
experienced cystoscopists possess the ability
to accurately predict grade and stage from
cystoscopic appearances [9].

Imaging
The role of imaging has been to detect upper
tract tumours and to evaluate metastatic
disease in muscle invasive bladder cancer.
Albeit ultrasound and CT scans are able
to detect bladder tumours, they are not
yet able to replace cystoscopy [2]. CT
urography can be used prior to TURBT if
muscle invasion is suspected, to assess
lymph nodes, and evaluate whether distant
metastases are present [2]. There is recent
interestin the use of a multi-parametric MRI
(mpMRI) to stage bladder cancer, and a new
system has been developed in an attempt to
standardise bladder cancer mpMRI reports,
the Vesical Imaging-Reporting and Data
System (VI-RADS) [10].

The use of mpMRI and VI-RADS
scoring is most accurate in patients prior
to undergoing TURBT, as surgery can
produce artefact. Akin to PI-RADS, used
to standardise prostate mpMRI reports,
VI-RADS would assign patients a score
from one to five, with low scores deeming
muscle invasion unlikely, and vice-versa
with high scores. The development of
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VI-RADS has the exciting potential to
streamline definitive treatment [10] by
distinguishing NMIBC from MIBC. Radical
treatment could be instigated with mpMRI
and biopsy only, without the need for
formal TURBT. This could have the effect
of considerably reducing the time delay to
definitive treatment.

Urinary cytology

Cytology has a high sensitivity for high-grade
disease, particularly CIS, but it is unhelpful
in low-grade disease. At present, it is used in
conjunction with cystoscopy in the follow-
up surveillance setting for patients with
high-grade disease. A standardised reporting
system has increased its utility [11].

Urinary molecular markers

Whilst some molecular bladder cancer
markers have greater sensitivity compared
to urine cytology, they do not yet possess
the accuracy and reliability to replace
cystoscopy for diagnosis of bladder cancer.
A possible role for urinary molecular
markers lies in surveillance of patients with
previous bladder cancer, in a hope to reduce
the number of invasive cystoscopies. The
burden of surveillance for NMIBC is high
and negatively impacts patients’ quality of
life [12]. Table 1 shows a summary of several
biomarkers currently being investigated and
developed. The DETECT | and DETECT Il
studies are aiming to prove that the UroMark
assay can be used to rule out bladder cancer
in patients with haematuria, and to assess
whether the marker can be used to detect
bladder cancer recurrence respectively [13].

Risk stratification for diagnosis

Screening programmes for bladder cancer
have been considered, but none have yet
satisfied the required criteria [15], though
anumber of international guidelines have
recently been updated to focus on higher
risk groups [16]. The IDENTIFY study was
a prospective observational study that
evaluated the prevalence of urinary tract
cancer in patients referred to secondary
services with visible haematuria. Their
findings potentially pave the way for the
development of a cancer prediction model

Biomarker Sensitivity (%)
Xpert Bladder 74
AssureMDX 97

CxBladder 82

EpiCheck 68
Uromonitor 73

UroSEEK 74

MCMS5 - ADXBladder 51.9

to risk-stratify patients in a hope to reduce
unnecessary over-investigation [17].

TURBT

Having diagnosed a bladder tumour, current
pathways proceed to TURBT. Previously
inappropriately considered definitive
treatment for bladder cancer, TURBT

is now primarily a biopsy used to stage

and grade disease and can form part of
multimodality treatment for some patients.
Itis only considered definitive treatmentin
patients with low-risk NMIBC [18]. Future
management paradigms should consider
TURBT as equivalent to a prostate biopsy.

Following TURBT, a number of features
can predict recurrence and progression
rates. Both the European Organisation
for Research and Treatment of Cancer
(EORTC) and the European Association of
Urology (EAU) have calculators that can
aid in predicting the risk of progression
(the EORTC calculator can also predict
recurrence), and these tools can be used
to support patients in deciding on further
management [2].

Regardless of the model used, as
mentioned prior, TURBT quality is
paramount to determine grade and stage
and to contribute to effective treatment.

It has been demonstrated that an absence
of detrusor muscle ina TURBT specimen
carries an increased risk of residual disease,
earlier recurrence, and under-staging of
the tumour [19]. For high-risk NMIBC,

the presence of detrusor muscle in the
specimen is an important factor when
considering the need for re-resection

for staging [20].

Treatment

As discussed above, good quality TURBT
can be considered definitive treatment for
low-risk NMIBC. However, due to the risk of
recurrence, adjuvant therapy is considered
for all intermediate and high-risk patients.
Recurrence may be due to incomplete
resection of the initial lesion, but it is also
believed to occur due to reimplantation of
cancerous cells or new tumours developing
due to field change. There are several
intravesical agents that are used as single
postoperative instillations after TURBT, but

Specificity (%)
80

83

85

88

73

72

66.4

evidence strongly advocates that regardless
of the agent used, the treatment should be
given within the first few hours of TURBT
before the cells become implanted and are
covered by extracellular matrix [2].

Intravesical chemotherapy

The use of a chemotherapy agent post-
TURBT destroys circulating tumour cells
within the bladder, and has an ablative
effect on not only the cancerous cells at the
TURBT site, but also on small, overlooked
tumours that may have been missed during
the procedure [2].

For patients with low-risk disease, a single
immediate instillation of a chemotherapy
agent is adequate. Commonly used agents
include mitomycin C (MMC), epirubicin and
pirarubicin, all of which have been shown to
provide benefit [2].

The use of chemotherapy agents has
remained largely unchanged over the years,
but a recent development is the emerging
evidence of effectiveness of device-
assisted treatment such as electromotive
drug administration (EMDA) and
chemohyperthermia (CHT). Such systems
include the use of a catheter system
utilising either radiofrequency energy to
heat the bladder wall (Synergo™), or directly
heating the chemotherapy instillation
(HIVEC™). A randomised controlled trial
from 2016, examining the efficacy of MMC
chemohyperthermia, showed increased
recurrence-free survival at two years
when compared to intravesical bacillus
Calmette-Guérin (BCG) [21]. A further trend
is the instillation of chemotherapy in the
operating theatre post-TURBT, ensuring
immediate treatment and facilitating the
delivery of day case TURBT [22].

Intravesical Bacillus Calmette-Guérin
BCG immunotherapy has been used for
decades and is thought to provoke an
immune response within the bladder that
prevents cancerous cell implantation /
development [23]. The treatment regime
involves an initial course of six doses

of intravesical BCG, and maintenance
treatment thereafter. The duration of
maintenance treatment is determined
according to the risk profile of the cancer.
For example, CIS is ideally treated with up
to three years of maintenance treatments,
whereas intermediate-risk NMIBC is
adequately treated with one year of
maintenance [24].

There is a host of evidence that confirms
BCG post-TURBT is more efficacious at
reducing the risk of NMIBC recurrence, than
TURBT alone or TURBT plus intravesical
chemotherapy [2]. A drawback of BCG,
however, is that it has a greater side-effect
profile than the chemotherapy agents,
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“TURBT quality has always been, and remains, arguably
the most important step in the management of these

patients”

with local side-effects including cystitis
and haematuria, and systemic side-effects

including fever, malaise, and BCG sepsis [2].

BCG failure describes NMIBC which
recurs or persists despite BCG treatment,
or when BCG treatment is not tolerated

due to its side-effects. There is considerable

interest in development of emerging
therapies to treat this group. Options
being studied include novel intravesical
chemotherapy agents, and immune

checkpointinhibitors [25]. Over recent years

there have also been worldwide shortages
of BCG, and this has further catalysed the
work to find an alternative treatment [26].

Very high-risk NMIBC, such as T1G3
disease with CIS, carries a significant risk
of progression to muscle-invasive disease
and associated mortality [27]. Fit patients
affected by such disease may opt for
primary radical cystectomy, as may those
with high-risk NMIBC who have failed to
respond to BCG.

Conclusion
In summary, much has changed over
recent years with regards to diagnosis and

management of patients with NMIBC. New

cystoscopic technologies hope to improve
cancer detection rates and TURBT quality,
and standardised mpMRI reporting seeks
to streamline the process to definitive
treatment of invasive disease. Alongside
this, the search for a biomarker that can
ideally be used for the follow-up of those
treated for NMIBC continues and the
development of a risk-stratification model
for haematuria investigation, are both

aiming to ease the burden of diagnosis and

follow-up to patients.

TURBT quality has always been, and
remains, arguably the most important
step in the management of these patients.
New agents and systems for adjuvant

treatment hope to help maintain remission,
especially due to the recurrent shortages of

intravesical BCG.
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