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1 Key priorities for implementation

©CoOoO~NOOTDWN

11
12
13

14
15

16
17
18
19
20
21
22
23
24
25
26

27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Use a holistic needs assessment to identify an individualised package of
information and support for people with bladder cancer and, if they wish, their
partners, families or carers, at key points in their care such as:

o when they are first diagnosed

o after they have had their first treatment

o if their bladder cancer recurs or progresses

o if their treatment is changed

o if palliative or end of life care is being discussed
Offer white-light-guided TURBT, with photodynamic diagnosis, narrow-band
imaging, cytology or a urinary biomarker (FISH, ImmunoCyt or NMP22) to
people with suspected bladder cancer. This should be carried out or
supervised by a urologist experienced in TURBT.

Consider CT or MRI staging before transurethral resection of bladder tumour
(TURBT) if muscle-invasive bladder cancer is suspected at cystoscopy.

Ensure that for people with non-muscle-invasive bladder cancer all of the
following are recorded and used to guide discussions, both within the
multidisciplinary team and with the person, about prognosis and treatment
options:
o recurrence history
o Size and number of cancers
o histological type, grade, stage and presence (or absence) of flat
urothelium, detrusor muscle (muscularis propria), and carcinoma in situ
o the risk category of the person’s cancer (see section 4.1.2)
o predicted risk of recurrence and progression, estimated using a risk
prediction tool.

Offer people with suspected bladder cancer a single dose of intravesical
mitomycin C given at the same time as TURBT.

Offer the choice of intravesical BCG (Bacille Calmette-Guérin) or cystectomy to
people with high-risk non-muscle-invasive bladder cancer, and base the choice
on a full discussion with the person, the clinical nurse specialist and a
urologist who performs both intravesical BCG and cystectomy. Include in your
discussion:

o thetype, stage and grade of the cancer, the presence of carcinoma in
situ, the presence of variant pathology, prostatic urethral or bladder
neck status and the number of tumours

o risk of progression to muscle invasion, metastases and death

risk of understaging

o benefits of both treatments, including survival rates and the likelihood of
further treatment

o risks of both treatments

o factors that affect outcomes (for example, comorbidities and life
expectancy)

o impact on quality of life, body image, and sexual and urinary function.

o

Discharge to primary care people who have had low-risk non-muscle-invasive
bladder cancer and who have no recurrence of the bladder cancer within 12
months.

© National Collaborating Centre for Cancer
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Offer people with intermediate-risk non-muscle-invasive bladder cancer
cystoscopic follow-up at 3, 9 and 18 months, and once a year thereafter.

Offer neoadjuvant chemotherapy using a cisplatin combination regimen before
radical cystectomy or radical radiotherapy to people with newly diagnosed
muscle-invasive urothelial cancer of the bladder for whom cisplatin-based
chemotherapy is suitable. Ensure that they have an opportunity to discuss the
risks and benefits with an oncologist who treats bladder cancer.

Offer a choice of cystectomy or chemoradiotherapy to people with muscle-
invasive bladder cancer for whom radical therapy is suitable. Ensure that the
choice is based on a full discussion between the person and a urologist who
performs cystectomy, a clinical oncologist and a clinical nurse specialist.
Include in the discussion:
o the prognosis with or without treatment
o thelimited evidence about whether surgery or chemoradiotherapy is the
most effective cancer treatment
o the benefits and risks of surgery and chemoradiotherapy, including the
impact on sexual and bowel function and the risk of death as a result of
the treatment.

© National Collaborating Centre for Cancer
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1 Key research recommendations

What are the causative and contributory factors underlying the persistently
very low levels of reported patient satisfaction for bladder cancer?

Is primary radical cystectomy more effective than primary intravesical BCG in
high-risk non-muscle-invasive bladder cancer in terms of quality of life and
cancer-specific outcomes?

In people with high-risk non-muscle-invasive bladder cancer, are these two
follow-up regimens equally effective in terms of identification of progression,
cost effectiveness and health-related quality of life?
o Cystoscopic follow-up at 3, 6, 12, 18, 24, 36 and 48 months, and then
annually, interspersed with non-invasive urinary tests.
o Cystoscopic follow-up at 3, 6, 9, 12, 15, 18, 21, 24, 30, 36, 42 and
48 months, and then annually thereafter.

In patients with muscle-invasive bladder cancer suitable for radical treatment,
does the use of biomarkers to select treatment produce better outcomes than
treatment selected without biomarkers?

Is symptom-based review as effective as scheduled follow-up for people
treated with radical cystectomy or radical radiotherapy for organ-confined
muscle-invasive bladder cancer? Outcomes of interest are overall survival,
health-related quality of life, resource use and cost.

© National Collaborating Centre for Cancer
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Methodology

Methodology

What is a clinical guideline?

Guidelines are recommendations for the care of individuals in specific clinical conditions or
circumstances — from prevention and self-care through to primary and secondary care and
onto more specialised services. NICE clinical guidelines are based on the best available
evidence of clinical and cost effectiveness, and are produced to help healthcare
professionals and patients make informed choices about appropriate healthcare. While
guidelines assist the practice of healthcare professionals, they do not replace their
knowledge and skills.

Who is the guideline intended for?

This guideline does not include recommendations covering every detail of the diagnosis and
treatment of bladder cancer. Instead this guideline has tried to focus on those areas of
clinical practice (i) that are known to be controversial or uncertain; (ii) where there is
identifiable practice variation; (iii) where there is a lack of high quality evidence; or (iv) where
NICE guidelines are likely to have most impact. More detail on how this was achieved is
presented later in the section on ‘Developing clinical evidence based questions’.

This guideline is relevant to all healthcare professionals who come into contact with people
with bladder cancer, as well as to the people with bladder cancer themselves and their
carers. It is also expected that the guideline will be of value to those involved in clinical
governance in both primary and secondary care to help ensure that arrangements are in
place to deliver appropriate care to this group of people.

The remit of the guideline

Involvement of Stakeholders

Key to the development of all NICE guidelines are the relevant professional and patient/carer
organisations that register as stakeholders. Details of this process can be found on the NICE
website or in the ‘NICE guidelines manual’ (NICE 2012). In brief, their contribution involves
commenting on the draft scope, submitting relevant evidence and commenting on the draft
version of the guideline during the end consultation period. A full list of all stakeholder
organisations who registered for the bladder cancer guideline can be found in Appendix F.

The guideline development process —who develops the
guideline?

Overview

The development of this guideline was based upon methods outlined in the ‘NICE guidelines
manual’ (NICE 2012). A team of health professionals, lay representatives and technical
experts known as the Guideline Development Group (GDG) (Appendix F), with support from
the NCC-C staff, undertook the development of this clinical guideline. The basic steps in the
process of developing a guideline are listed and discussed below:

¢ using the remit, define the scope which sets the inclusion/exclusion criteria of the
guideline

e forming the GDG

© National Collaborating Centre for Cancer
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¢ developing clinical questions

¢ identifying the health economic priorities

¢ developing the review protocol

e systematically searching for the evidence

e critically appraising the evidence

¢ incorporating health economic evidence

¢ distilling and synthesising the evidence and writing recommendations
e agreeing the recommendations

e structuring and writing the guideline

e consultation and validation

The scope

The scope was drafted by the GDG Chair and Lead Clinician and staff at the NCC-C in
accordance with processes established by NICE (NICE 2012). The purpose of the scope was
to:

¢ set the boundaries of the development work and provide a clear framework to enable work
to stay within the priorities agreed by NICE and the NCC-C

¢ inform professionals and the public about the expected content of the guideline

e provide an overview of the population and healthcare settings the guideline would include
and exclude

¢ specify the key clinical issues that will be covered by the guideline
¢ inform the development of the clinical questions and search strategies

Before the guideline development process started, the draft scope was presented and
discussed at a stakeholder workshop. The list of key clinical issues were discussed and
revised before the formal consultation process. Further details of the discussion at the
stakeholder workshop can be found on the NICE website (www.nhice.org.uk).

The scope was subject to a three week stakeholder consultation in accordance with NICE
processes. The full scope is shown in Appendix E. During the consultation period, the scope
was posted on the NICE website. Comments were invited from registered stakeholder
organisations and NICE staff. The NCC-C and NICE reviewed the scope in light of comments
received, and the revised scope was reviewed and signed off by NICE and posted on the
NICE website.

The Guideline Development Group (GDG)

The bladder cancer GDG was recruited in line with the ‘NICE guidelines manual’ (NICE
2012). The first step was to appoint a Chair and a Lead Clinician. Advertisements were
placed for both posts and shortlisted candidates were interviewed in person prior to being
offered the role. The NCC-C Director, GDG Chair and Lead Clinician identified a list of
specialties that needed to be represented on the GDG. Details of the adverts were sent to
the main stakeholder organisations, cancer networks and patient organisations/charities
(Appendix F). Individual GDG members were selected for telephone interview by the NCC-C
Director, GDG Chair and Lead Clinician, based on their application forms. The guideline
development process was supported by staff from the NCC-C, who undertook the clinical
and health economics literature searches, reviewed and presented the evidence to the GDG,
managed the process and contributed to drafting the guideline. At the start of the guideline
development process all GDG members’ interests were recorded on a standard declaration
form that covered consultancies, fee-paid work, share-holdings, fellowships and support from

© National Collaborating Centre for Cancer
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the healthcare industry. At all subsequent GDG meetings, members declared new, arising
conflicts of interest which were always recorded (see Appendix F).

Guideline Development Group Meetings

Fourteen GDG meetings were held between 18-19 October 2012 and 10-11 November 2014.
During each GDG meeting (held over either 1 or 2 days) clinical questions and clinical and
economic evidence were reviewed, assessed and recommendations formulated. At each
meeting patient/carer and service-user concerns were routinely discussed as part of a
standing agenda item.

NCC-C project managers divided the GDG workload by allocating specific clinical questions,
relevant to their area of clinical practice, to small sub-groups of the GDG in order to simplify
and speed up the guideline development process. These groups considered the evidence, as
reviewed by the researcher, and synthesised it into draft recommendations before presenting
it to the GDG. These recommendations were then discussed and agreed by the GDG as a
whole. Each clinical question was led by a GDG member with expert knowledge of the
clinical area (usually one of the healthcare professionals). The GDG subgroups often helped
refine the clinical questions and the clinical definitions of treatments. They also assisted the
NCC-C team in drafting the section of the guideline relevant to their specific topic.

Patient/Carer Representatives

Individuals with direct experience of bladder cancer services gave an important user focus to
the GDG and the guideline development process. The GDG included two patient/carer
members. They contributed as full GDG members to writing the clinical questions, helping to
ensure that the evidence addressed their views and preferences, highlighting sensitive
issues and terminology relevant to the guideline and bringing service-user research to the
attention of the GDG.

Expert Advisers

During the development of the guideline the GDG identified an area where there was a
requirement for expert input on a particular specialist clinical question. An expert was
identified by the NCC-C (Appendix F) and was invited to advise the GDG on drafting their
recommendations for that clinical question.

Developing clinical evidence-based questions

Background

Clinical guidelines should be aimed at changing clinical practice and should avoid ending up
as ‘evidence-based textbooks’ or making recommendations on topics where there is already
agreed clinical practice. Therefore the list of key clinical issues listed in the scope were
developed in areas that were known to be controversial or uncertain, where there was
identifiable practice variation, or where NICE guidelines were likely to have most impact.

Method

From each of the key clinical issues identified in the scope, the GDG formulated a clinical
question. For clinical questions about interventions, the PICO framework was used. This
structured approach divides each question into four components: P — the population (the
population under study), | — the interventions (what is being done), C — the comparison (other
main treatment options), O — the outcomes (the measures of how effective the interventions
have been).

© National Collaborating Centre for Cancer
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Review of Clinical Literature

Scoping search

An initial scoping search for published guidelines, systematic reviews, economic evaluations
and ongoing research was carried out on the following databases or websites: NHS
Evidence, Cochrane Databases of Systematic Reviews (CDSR), Health Technology
Assessment Database (HTA), NHS Economic Evaluations Database (NHSEED), Health
Economic Evaluations Database (HEED), Medline and Embase.

At the beginning of the development phase, initial scoping searches were carried out to
identify any relevant guidelines (local, national or international) produced by other groups or
institutions.

Developing the review protocol

For each clinical question, the information specialist and researcher (with input from other
technical team and GDG members) prepared a review protocol. This protocol explains how
the review was to be carried out (Table 1) in order to develop a plan of how to review the
evidence, limit the introduction of bias and for the purposes of reproducibility. All review

protocols can be found in the evidence review.
Table 1: Components of the review protocol
Component Description
Clinical question The clinical question as agreed by the GDG
Rationale An explanation of why the clinical question is important. For example,
is the topic contentious? Is there variation in practice across the UK?
Criteria for considering Using the PICO (population, intervention, comparison and outcome)
studies for the review framework for questions about treatment, or other suitable framework
for questions about diagnosis or prognosis. Including the study designs
selected.
How the information will The sources to be searched and any limits that will be applied to the
be searched search strategies; for example, publication date, study design,
language. (Searches should not necessarily be restricted to RCTSs.)
The review strategy The method that will be used to review the evidence, outlining

exceptions and subgroups. Indicate if meta-analysis will be used.

Searching for the evidence

In order to answer each question the NCC-C information specialist developed a search
strategy to identify relevant published evidence for both clinical and cost effectiveness. Key
words and terms for the search were agreed in collaboration with the GDG. When required,
the health economist searched for supplementary papers to inform detailed health economic
work (see section on ‘Incorporating Health Economic Evidence’).

Search filters, such as those to identify systematic reviews (SRs) and randomised controlled
trials (RCTs) were applied to the search strategies when necessary. No language restrictions
were applied to the search; however, foreign language papers were not requested or
reviewed (unless of particular importance to that question).

The following databases were included in the literature search:
e The Cochrane Library
¢ Medline and Premedline 1946 onwards

e Excerpta Medica (Embase) 1974 onwards
e Web of Science [specifically Science Citation Index Expanded

© National Collaborating Centre for Cancer
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e (SCI-EXPANDED) 1899 onwards and Social SciencesCitation Index (SSCI) 1956

onwards]

Subject specific databases used for certain topics:

e Cumulative Index to Nursing and Allied Health Literature (Cinahl) 1937 onwards
o Allied & Complementary Medicine (AMED) 1985 onwards

e Psychinfo 1806 onwards

From this list the information specialist sifted and removed any irrelevant material based on
the title or abstract before passing to the researcher. All the remaining articles were then
stored in a Reference Manager electronic library.

Searches were updated and re-run 6-8 weeks before the stakeholder consultation, thereby
ensuring that the latest relevant published evidence was included in the database. Any
evidence published after this date was not included. For the purposes of updating this
guideline, June 2014 should be considered the starting point for searching for new evidence.

14 Further details of the search strategies, including the methodological filters used, are
provided in the evidence review.
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Critical Appraisal and Evidence Grading

Following the literature search one researcher independently scanned the titles and abstracts
of every article for each question, and full publications were obtained for any studies
considered relevant or where there was insufficient information from the title and abstract to
make a decision. When papers were obtained the researcher applied inclusion/exclusion
criteria to select appropriate studies, which were then critically appraised. For each question,
data were extracted and recorded in evidence tables and an accompanying evidence
summary prepared for the GDG (see evidence review). All evidence was considered

24 carefully by the GDG for accuracy and completeness.

GRADE (Grading of Recommendations, Assessment, Development and Evaluation)

For interventional questions, studies which matched the inclusion criteria were evaluated and
presented using GRADE (NICE 2012; http://gradeworkinggroup.org/). Where possible this
included meta-analysis and synthesis of data into a GRADE ‘evidence profile’. The evidence
profile shows, for each outcome, an overall assessment of both the quality of the evidence as
a whole (very low, low, moderate or high) as well as an estimate of the size of effect. A
narrative summary (evidence statement) was also prepared.

Each outcome was examined for the quality elements defined in Table 2 and subsequently
graded using the quality levels listed in Table 3. The reasons for downgrading or upgrading
34 specific outcomes were explained in footnotes.

Table 2: Descriptions of quality elements of GRADE

Quality element
Limitations

Inconsistency
Indirectness

Imprecision

Description

Limitations in the study design and implementation may bias the
estimates of the treatment effect. Major limitations in studies decrease
the confidence in the estimate of the effect

Inconsistency refers to unexplained heterogeneity of results

Indirectness refers to differences in study population, intervention,
comparator or outcomes between the available evidence and clinical
question

Results are imprecise when studies include relatively few events and

when the confidence interval around the effect estimate includes both
no effect and appreciable benefit or harm

© National Collaborating Centre for Cancer
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Quality element Description
Publication bias Publication bias is a systematic underestimate or overestimate of the
underlying beneficial or harmful effect due to the selective publication
of studies

Table 3: Overall quality of outcome evidence in GRADE

Quality element Description

High Further research is very unlikely to change our confidence in the
estimate of effect

Moderate Further research is likely to have an important impact on our
confidence in the estimate of effect and may change the estimate

Low Further research is very likely to have an important impact on our
confidence in the estimate of effect and is likely to change the estimate

Very low Any estimate of effect is very uncertain

All procedures were fully compliant with NICE methodology as detailed in the ‘NICE
guidelines manual’ (NICE 2012). In general, no formal contact was made with authors.

For non-interventional questions, for example the questions regarding diagnostic test
accuracy, a narrative summary of the quality of the evidence was provided. The quality of
individual diagnostic accuracy studies was assessed using the QUADAS-2 tool (Whiting et
al., 2011).

Needs Assessment

As part of the guideline development process the NCC-C undertook a needs assessment.
This aims to describe the burden of disease and current service provision for people with
bladder cancer in England and Wales, and informed the development of the guideline.

Assessment of the effectiveness of interventions is not included in the needs assessment,
and was undertaken separately by researchers in the NCC-C as part of the guideline
development process.

The information included in the needs assessment document was presented to the GDG.
Most of the information was presented early in the stages of guideline development, and

other information was included to meet the evolving information needs of the GDG during the
course of guideline development.

Incorporating health economics evidence

The aim of providing economic input into the development of the guideline was to inform the
GDG of potential economic issues relating to bladder cancer. Health economics is about
improving the health of the population through the efficient use of resources. In addition to
assessing clinical effectiveness, it is important to investigate whether health services are
being used in a cost effective manner in order to maximise health gain from available
resources.

Prioritising topics for economic analysis

After the clinical questions had been defined, and with the help of the health economist, the
GDG discussed and agreed which of the clinical questions were potential priorities for
economic analysis. These economic priorities were chosen on the basis of the following
criteria, in broad accordance with the NICE guidelines manual (NICE 2012):

¢ the overall importance of the recommendation, which may be a function of the number of
patients affected and the potential impact on costs and health outcomes per patient

© National Collaborating Centre for Cancer
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¢ the current extent of uncertainty over cost effectiveness, and the likelihood that economic
analysis will reduce this uncertainty

¢ the feasibility of building an economic model
A review of the economic literature was conducted at scoping. Where published economic

evaluation studies were identified that addressed the economic issues for a clinical question,
these are presented alongside the clinical evidence.

For systematic searches of published economic evidence, the following databases were
included:

e Medline

e Embase

¢ NHS Economic Evaluation Database (NHS EED)

e Health Technology Assessment (HTA)

e Health Economic Evaluations Database (HEED)

© 00~ o0k, W NP

e N
w N - O

14 Methods for reviewing and appraising economic evidence

15 The aim of reviewing and appraising the existing economic literature is to identify relevant
16 economic evaluations that compare both costs and health consequences of alternative

17 interventions and that are applicable to NHS practice. Thus studies that only report costs,
18 non-comparative studies of ‘cost of iliness’ studies are generally excluded from the reviews
19 (NICE 2012).

20 Economic studies identified through a systematic search of the literature are appraised using
21 a methodology checklist designed for economic evaluations (NICE 2012; Appendix H). This
22 checklist is not intended to judge the quality of a study per se, but to determine whether an
23 existing economic evaluation is useful to inform the decision-making of the GDG for a

24 specific topic within the guideline. There are two parts of the appraisal process; the first step
25 is to assess applicability (i.e. the relevance of the study to the specific guideline topic and the
26 NICE reference case) (Table 4).

27 Table 4: Applicability criteria

Directly applicable The study meets all applicability criteria, or fails to meet one or more
applicability criteria but this is unlikely to change the conclusions about
cost effectiveness

Partially applicable The study fails to meet one or more applicability criteria, and this could
change the conclusions about cost effectiveness
Not applicable The study fails to meet one or more applicability criteria, and this is

likely to change the conclusions about cost effectiveness. These
studies are excluded from further consideration

28 In the second step, only those studies deemed directly or partially applicable are further
29 assessed for limitations (i.e. the methodological quality, Table 5).

30 Table 5: Methodological quality

Minor limitations Meets all quality criteria, or fails to meet one or more quality criteria but
this is unlikely to change the conclusions about cost effectiveness

Potentially serious Fails to meet one or more quality criteria and this could change the

limitations conclusions about cost effectiveness

Very serious limitations Fails to meet one or more quality criteria and this is highly likely to

change the conclusions about cost effectiveness. Such studies should
usually be excluded from further consideration

© National Collaborating Centre for Cancer
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Where relevant, a summary of the main findings from the systematic search, review and
appraisal of economic evidence is presented in an economic evidence profile alongside the
clinical evidence.

If high-quality published economic evidence relevant to current NHS practice was identified
through the search, the existing literature was reviewed and appraised as described above.
However, it is often the case that published economic studies may not be directly relevant to
the specific clinical question as defined in the guideline or may not be comprehensive or
conclusive enough to inform UK practice. In such cases, for priority topics, consideration was
given to undertaking a new economic analysis as part of this guideline.

Economic modelling

Once the need for a new economic analysis for high priority topics had been agreed by the
GDG, the health economist investigated the feasibility of developing an economic model. In
the development of the analysis, the following general principles were adhered to:

e the GDG subgroup was consulted during the construction and interpretation of the
analysis

¢ the analysis was based on the best available clinical evidence from the systematic review
e assumptions were reported fully and transparently

e uncertainty was explored through sensitivity analysis

e costs were calculated from a health services perspective

e outcomes were reported in terms of quality-adjusted life years

Linking to NICE technology appraisals

There is a published technology appraisal (TA) which is relevant to this guideline (TA272 -
see www.nice.org.uk/TA/published). In line with NICE methodology, the recommendations
from this TA have been cross referenced in the bladder cancer guideline.

Agreeing the recommendations

For each clinical question the GDG were presented with a summary of the clinical evidence,
and, where appropriate, economic evidence, derived from the studies reviewed and
appraised. From this information the GDG were able to derive the guideline
recommendations. The link between the evidence and the view of the GDG in making each
recommendation is made explicitly in the accompanying linking evidence to
recommendations (LETR) statement (see below).

Wording of the recommendations

The wording used in the recommendations in this guideline denotes the certainty with which
the recommendations were made. Some recommendations were made with more certainty
than others. Recommendations are based on the trade-off between the benefits and harms
of an intervention, whilst taking into account the quality of the underpinning evidence.

For all recommendations, it is expected that a discussion will take place with the patients
about the risks and benefits of the interventions, and their values and preferences. This
discussion should help the patient reach a fully informed decision. Terms used within this
guideline are:

o ‘Offer —for the vast majority of patients, an intervention will do more good than harm
¢ ‘Do not offer’ — the intervention will not be of benefit for most patients

© National Collaborating Centre for Cancer
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e ‘Consider’ — the benefit is less certain, and an intervention will do more good than harm
for most patients. The choice of intervention, and whether or not to have the intervention
at all, is more likely to depend on the patient’s values and preferences than for an ‘offer’
recommendation, and so the healthcare professional should spend more time considering
and discussing the options with the patient.

LETR (Linking evidence to recommendations) statements

As clinical guidelines were previously formatted, there was limited scope for expressing how
and why a GDG made a particular recommendation from the evidence of clinical and cost
effectiveness. To make this process more transparent to the reader, NICE have introduced
an explicit, easily understood and consistent way of expressing the reasons for making each
recommendation. This is known as the ‘LETR statement’ and will usually cover the following
key points:

¢ the relative value placed on the outcomes considered

¢ the strength of evidence about benefits and harms for the intervention being considered
¢ the costs and cost-effectiveness of an intervention

¢ the quality of the evidence (see GRADE)

¢ the degree of consensus within the GDG

¢ other considerations — for example equalities issues

Where evidence was weak or lacking the GDG agreed the final recommendations through
informal consensus. Shortly before the consultation period, ten key priorities and five key
research recommendations were selected by the GDG for implementation and the patient
algorithms were agreed.

Consultation and validation of the guideline

The draft of the guideline was prepared by NCC-C staff in partnership with the GDG Chair
and Lead Clinician. This was then discussed and agreed with the GDG and subsequently
forwarded to NICE for consultation with stakeholders.

Registered stakeholders (Appendix F) had one opportunity to comment on the draft guideline
which was posted on the NICE website between 3 September 2014 and 15 October 2014 in
line with NICE methodology (NICE 2012).

The pre-publication process

An embargoed pre-publication version of the guideline was released to registered
stakeholders to allow them to see how their comments have contributed to the development
of the guideline and to give them time to prepare for publication (NICE 2012).

The final document was then submitted to NICE for publication on their website. The other
versions of the guideline (see below) were also discussed and approved by the GDG and
published at the same time.

Other versions of the guideline

This full version of the guideline is available to download free of charge from the NICE
website (www.nice.org.uk) and the NCC-C website (www.wales.nhs.uk/nccc)/

NICE also produces three other versions of the bladder cancer guideline which are available
from the NICE website:

© National Collaborating Centre for Cancer
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o the NICE guideline, which is a shorter version of this guideline, containing the key
priorities, key research recommendations and all other recommendations

¢ NICE pathways, which is an online tool for health and social care professionals that brings
together all related NICE guidance and associated products in a set of interactive topic-
based diagrams.

¢ ‘Information for the Public (IFP)’, which summarises the recommendations in the guideline
in everyday language for patients, their family and carers, and the wider public.

Updating the guideline

Literature searches were repeated for all of the clinical questions at the end of the guideline
development process, allowing any relevant papers published before 6 June 2014 to be
considered. Future guideline updates will consider evidence published after this cut-off date.

A formal review of the need to update a guideline is usually undertaken by NICE after its
publication. NICE will conduct a review to determine whether the evidence base has
progressed significantly to alter the guideline recommendations and warrant an update.

Funding

The National Collaborating Centre for Cancer was commissioned by NICE to develop this
guideline.

Disclaimer

The GDG assumes that healthcare professionals will use clinical judgement, knowledge and
expertise when deciding whether it is appropriate to apply these guidelines. The
recommendations cited here are a guide and may not be appropriate for use in all situations.
The decision to adopt any of the recommendations cited here must be made by the
practitioner in light of individual patient circumstances, the wishes of the patient and clinical
expertise.

The NCC-C disclaims any responsibility for damages arising out of the use or non-use of
these guidelines and the literature used in support of these guidelines.
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1 Algorithms

2 Diagnosis and staging

Suspected bladder cancer from cystoscopy* « Offer clinical nurse specialist support to all people
with bladder cancer, ensure that contact details
are provided

«  Offer smoking cessation support to all people
with bladder cancer who smoke

A
Consider CT or MRI staging before transurethral resection of bladder tumour (TURBT) if muscle-invasive bladder cancer is suspected at cystoscopy

TURBT

e  Offer white-light-guided TURBT with photodynamic diagnosis, narrow-band imaging, cytology or a urinary biomarker to people with suspected bladder cancer. This should be
carried out or supervised by a urologist experienced in TURBT

Offer people with suspected bladder cancer a single dose of intravesical mitomycin C given at the same time as TURBT -
Obtain detrusor muscle during TURBT

Do not take random biopsies of normal-looking urothelium during TURBT unless there is a specific clinical indication
Record the size and number of tumours during TURBT

v v

Non-muscle-invasive bladder cancer Muscle-invasive bladder cancer

Ensure that all of the following are recorded and used to guide discussions about treatment

options:

e Recurrence history

*  Size and number of cancers

« Histological type, grade, stage and presence/absence of flat urothelium, detrusor
muscle and carcinoma in situ

e The risk category of the person’s cancer

e Predicted risk of recurrence and progression, estimated using a risk prediction tool

Intermediate risk High risk

Patient information and support

. . . ’ ) If first resection shows high-risk non-muscle-invasive Staging )
Conssldeiri;:lennhzg;e::gtnﬁlIﬁgzlzgr‘ﬁ::rsmzi;nm bladder cancer, offer another resection as soon as possible — e Offer CT or MRI staging
P and no later than 6 weeks after the first resection »  Consider CT urography to detect upper tract
involvement
¢ e Consider CT of the thorax, to detect thoracic
Staging malignancy
e Offer CT or MRI staging e Consider FDG-PET-CT before radical treatment if
e Consider CT urography to detect upper tract indeterminate findings on CT or MRI or high risk of
involvement metastatic disease
e Consider FDG-PET-CT before radical treatment if I
v indeterminate findings on CT or MRI or high risk of v v
Ll disease See Management of See Management of locally
See Management of non-muscle-invasive bladder cancer muscle-invasive bladder advanced or metastatic bladder
3 cancer cancer %

4 Do not substitute urinary biomarkers for cystoscopy to investigate suspected bladder cancer or for follow-up after treatment for bladder cancer, except in the context of a clinical research study
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1 Management of non-muscle-invasive bladder cancer

Low-risk non-muscle-invasive bladder

| Intermediate-risk non-muscle-invasive

cancer

Do not use urinary biomarkers or cytology in
addition to cystoscopy for follow-up after treatment

bladder cancer

!

Offer cystoscopic follow-up 3 months and
12 months after diagnosis

|

If within 1

2 months

Recurmence T
¥Bs

Offer a course of at least 6 doses of
intravesical mitomycin G

High-risk non-muscle-invasive bladder
cancer

Offer the choice of intravesical
BCG or cystectomy

A

If recurrence, refer the person's care to
a bladder cancer specialist MDT

Discharge to primary care, if
no recurrence of the bladder
cancer within 12 months

:

Do not offer routine urinary
cytology or prolonged
cysloscopic follow-up after 12
months

Consider fulguration without biopsy

for recurrent non-muscle-invasive

bladder cancer if:

* Mo previous intermediate or high-
risk disease and

»  Adisease-free interval of at least
& months and

= Solitary papillary recurrence and

¢« A tmour diameter of 3 mm or
less

l

BCG

}

Cystectomy

}

Offer cystoscopic follow-up at 3, 9
and 18 months and once a year
thereafter

y

Consider discharge to primary care

after 5 years of disease-free follow-
up.

Offer induction and
maintenance intravesical
BCG

See Management of
muscle-invasive bladder
cancer

|

Do not offer primary prophylaxis to prevent BCG-related

bladder toxicity except as part of a clinical trial

Seek advice from a specialist teamn if symptoms of bladder

toxicity cannot be controlled with antispasmodics or non-
oplate analgesia

yes

|

BCG fails D

|

If induction BCG fails, refer
the person's care to a
bladder cancer specialist

MDT

Offer cysloscopic follow up:

2 years, then

'

2 years, then

Bladder cancer specialist +  Once a year thereafter

MDT to assess suilability
of radical cystectomy or
further intravesical therapy

+  Ewvery 3 months for the first

+  Every 6 months for the next

Patient information and support
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Management of muscle-invasive bladder cancer

Ensure that a specialist multidisciplinary bladder cancer team reviews all cases of muscle-invasive bladder cancer. Review to include
histopathology, imaging and discussion of treatment options

I

Offer neoadjuvant chemotherapy using a cisplatin combination regimen before radical cystectomy or radical radiotherapy

Offer a choice of cystectomy or chemoradiotherapy to people with muscle-invasive bladder cancer for whom radical therapy
is suitable. Ensure that the choice is based on a full discussion between the person and a urologist who performs
cystectomy, a clinical oncologist and a clinical nurse specialist

v v

People with high risk non-

1
2
3
4
5 |
6
7
8
9

muscle-invasive bladder Cystectomy Chemoradiotherapy
cancer opting for radical
cystectomy
| | ]
v
10 Offer the choice of a urinary stoma or a continent urinary diversion if there are no strong

Use a radiosensitiser (such as mitomycin® and fluorouracil [5-FU]* or carbogen?

contraindications to continent urinary diversion
Y and nicotinamide®) when giving radical radiotherapy (for example, 64 Gy in 32

Patient information and support

11 Members of the MDT should discuss with the person whether to have a urinary stoma or fractions over 6.5 weeks or 55 Gy in 20 fractions over 4 weeks)
continent urinary diversion and provide opportunities for the person to talk to people who
12 have had these procedures. i
i Do not offer primary prophylaxis to prevent radiation-related bladder toxicity

Consider adjuvant cisplatin combination chemotherapy after radical cystectomy for people except as part of a clinical trial

with muscle-invasive and/or lymph node-positive bladder cancer who were not eligible for

14 neoadjuvant chemotherapy. Ensure the person has an opportunity to discuss the risks and . . N N X
o X controlled with antispasmodics or non-opiate analgesia and other causes have
benefits with an oncologist who treats bladder cancer.
been excluded by cystoscopy

15 l l

Seek advice from a specialist team if symptoms of bladder toxicity cannot be

16 Offer follow-up after radical cystectomy Offer follow up after radical radiotherapy
17 Consider using a follow-up protocol that consists of: Consider using a follow-up protocol that consists of:
% Monitoring of the upper tracts for hydronephrosis, stones and cancer using imaging % Rigid cystoscopy 3 months after radiotherapy has been completed and
and glomerular filtration rate estimation at least annually and A Cystoscopy:
18 % Monitoring for local and distant recurrence using CT of the abdomen, pelvis and chest % Every 3 months for the first 2 years then
6, 12 and 24 months after radical cystectomy and % Every 6 months for the next 2 years then
19 % Monitoring for metabolic acidosis and B12 and folate deficiency and least annually and % Every year thereafter, according to clinical judgement and the person’s
A For men with a defunctioned urethra, urethral washing for cytology and/or preference and
urethroscopy annually for 5 years to detect urethral recurrence. % Upper-tract imaging every year for 5 years and
20 A Monitoring for local and distant recurrence using CT of the abdomen, pelvis V
and chest 6, 12 and 24 moths after radical radiotherapy has finished.

21 *Atthe time of consultation (September 2014) neither mitomycin or [5-FU] had a UK marketing authorisation for this indication. The prescriber should follow relevant professional guidance, taking
%% full responsibility for the decision. Informed consent should be obtained and documented. See the General Medical Council’s Good practice in prescribing and managing medicines and devices for
further information.

24 2 Although this use is common in UK clinical practice, at the time of consultation (September 2014), carbogen and nicotinamide did not have UK marketing authorisation for this indication. . The
25 prescriber should follow relevant professional guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the General Medical Council's Good
29 practice in prescribing and managing medicines and devices for further information.

2
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1 Management of locally advanced or metastatic bladder cancer

2

Specialist palliative care

A member of the treating team should offer people with incurable bladder cancer a sensitive explanation that their disease cannot be cured and refer them to the urology MDT
Tell the primary care team that the person has been given a diagnosis of incurable bladder cancer within 24 hours of telling the person
A member of the urology MDT should discuss the prognosis and management options with people with incurable bladder cancer
Discuss the role of specialist palliative care services with people with incurable bladder cancer and, if they agree, refer them to a specialist palliative care team

Offer people with symptomatic incurable bladder cancer access to a urological team with the full range of options for managing symptoms

}

Discuss the role of chemotherapy with people who have locally advanced or metastatic bladder cancer. Include
in the discussion:

e  Prognosis of their cancer

e Advantages and disadvantages of the treatment options, including best supportive care

First-line chemotherapy

Offer one of the following chemotherapy regimens to people who are otherwise physically (performance status of

0 or 1) and have adequate renal function (GFR higher than 60ml/min):

o Cisplatin plus gemcitabine®

o Cisplatin plus gemcitabine® with paclitaxel*

e Accelerated (high-dose) methotrexate, vinblastine, doxorubicin and cisplatin (M-VAC) with granulocyte-
colony stimulating factor (G-CSF)

Offer carboplatin® plus gemcitabine® after assessing and discussing the risks and benefits with the person, if they
have any of the following:

e A performance status of 2 or more

e Inadequate renal function (GFR lower than 60 ml/min)

Y

e Another comorbidity

Second-line chemotherapy

Consider gemcitabine plus cisplatin or accelerated (high-dose) methotrexate, vinblastine, doxorubicin and
cisplatin (M-VAC) with G-CSF for people with incurable locally advanced or metastatic bladder cancer whose
condition has progressed after first-line chemotherapy if:

e Their renal function is adequate (GFR higher than 60 ml/min) and
e They are otherwise physically fit (performance status of 0 or 1)

Consider carboplatin® plus paclitaxel* or gemcitabine® plus paclitaxel’ for people with incurable locally advanced
or metastatic bladder cancer for whom cisplatin-based chemotherapy is not suitable, or who choose not to have
it.

Do not offer people with incurable locally advanced or metastatic bladder cancer, second-line chemotherapy with
a single agent except in a clinical study (including vinflunine, in line with Vinflunine for the treatment of advanced
or metastatic transitional cell carcinoma of the urothelial tract. NICE technology appraisal guidance 272)

Carry out regular clinical and radiological monitoring

Actively manage symptoms of disease and treatment-related toxicity
(see Management of symptoms of locally advanced or metastatic
bladder cancer)

Stop second-line chemotherapy if there is excessive toxicity or disease
progression

A
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1 Managing symptoms of locally advanced or metastatic bladder cancer
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Bladder symptoms

Offer palliative hypofractiocnated radiotherapy to people with symptoms of

Loin pain or symptoms of
renal failure

#»  haematuria, dysuria, urinary frequency or nocturia caused by advanced
bladder cancer that is unsuitable for potentially curative treatment

Discuss treatment oplions with people who have locally advanced or

metastatic bladder cancer with ureteric obstruction. Include:

« Prognosis of their cancer and

» Advantages and disadvantages of the treatment options, including best
suppaortive care

Intractable haematuria

Consider percutaneous nephrostomy or retrograde stenting (if technically
feasible) for people who need treatment to relieve pain, treat acute kidney
injury or improve renal function before further treatment

If percutanecus nephrostomy or retrograde stenting is not possible at the
local hospital, discuss the options with a specialist urological MDT

Evaluate the cause of intractable bleading with the local urology team

Consider hypofractionated radiotherapy or embolisation

Intractable pelvic pain

A J

If radiotherapy or embalisation are not suitable treatments, discuss further
managemeant with a urology specialist MDT

Ewaluate the cause of pelvic pain with the local urology team

Consider, in addition o best supporlive care, one or more of the following to
|treat pelvic pain caused by incurable bladder cancer:

“le  Hypofractionated radiotherapy if the person has not had pelvic
radiotherapy

»  MNerve block

+ Palliativa chemotharapy

© National Collaborating Centre for Cancer
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Epidemiology

Epidemiology

Bladder cancer is the seventh most common cancer in the UK, with just over 10,000 cases
diagnosed each year (CRUK, 2013a). These are unevenly split between men (fourth most
common cancer) and women (11th most common cancer).

Around 5,000 people each year die from bladder cancer, making it the seventh most
common cause of cancer death (CRUK, 2013b). As with new diagnoses these are unevenly
split between men (sixth most common cancer death) and women (12th most common
cancer death).

There are a number of well-known risk factors for bladder cancer, with the main risk being
increasing age. Smoking is also a key risk and the chance of developing bladder cancer is
about three times higher in smokers (Parkin, 2011a). There are also certain industrial
chemicals linked to bladder cancer: these chemicals are now controlled but it is estimated
they account for about 7% of males and 2% of female bladder cancers (Parkin, 2011b).

Methods

Incident cases were extracted from the National Cancer Registration Service (NCRS) in
England, and the Welsh Cancer Intelligence and Surveillance Unit (WCISU) in Wales. The
following codes were used to identify cases:

o C67 ‘Malignant neoplasm of bladder’
e D09.0 ‘Carcinoma in situ of bladder”’
e D414 ‘Neoplasm uncertain/unknown behaviour of bladder’

All deaths in England and Wales are certified by a medical professional and then processed
by the Office for National Statistics (ONS). The ONS derive a single underlying cause of
death which is used to identify bladder cancer deaths.

Deprivation in England has been measured using the income deprivation component of the
English Indices of Deprivation (DCLG, 2012). In Wales the Welsh Index of Multiple
Deprivation (WIMD) is used (Welsh Government, 2014).

Incidence

It is only valid to analyse data from the year 2000 onwards for England, and 2007 onwards
for Wales. This is due to a change of coding.

Since 2000 the age-standardised rate (ASR) in men in England has decreased by 1.7% each
year on average, and the ASR in women has decreased by 1.3% each year. The ASR in
men is over three times that in women: 17.8 per 100,000 in men and 5.3 per 100,000 in
women. In 2012 6,457 men in England were diagnosed with bladder cancer, compared to
2,453 women (Figure 1).

In Wales, since 2007, the ASR in men has decreased by an average of 4.1% each year. The
ASR in 2012 was 16.8 per 100,000 in men and 5.6 per 100,000 in women. In 2012 393 men
in Wales were diagnosed with bladder cancer, compared to 160 women (Figure 2).

© National Collaborating Centre for Cancer
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1 Figure 1: Incidence of bladder cancer (ICD-10 code C67), age-standardised rate per

2 100,000 by sex, England 1995-2012.
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5 Figure 2: Incidence of bladder cancer (ICD-10 code C67), age-standardised rate per
6 100,000 by sex, Wales 1995-2012.
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9 The majority of bladder cancers are transitional cell carcinoma (TCC), but there are
10 differences by sex. In both England and Wales TCC are more common in men (p<0.001 for
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both) and squamous cell cancers more common in women (p<0.001 for both). In England
sarcomas are more common in women (p=0.003), however there are very few cases so the
magnitude of the difference is small.

The rate of bladder cancer incidence increases with age in both males and females, with the
highest rates occurring in those aged 80 and over (Figures 3 and 4). In England in 2012 34%
of cases in men were diagnosed in those aged 80+ (2,200 cases) and 43% of cases in
women were diagnosed in those aged 80+ (1,048 cases). This proportion has increased
steadily since the year 2000, when 25% of cases in men and 38% of cases in women were in
those aged 80 and over. This is likely to be a result of an aging population, but also a cohort
effect of those who may have been exposed via industry in the 1950s/60s or had higher
smoking prevalence (Figures 3 and 4).

In Wales the highest age-specific rates are also in those aged 80 and over. In 2012 31% of
cases in men were diagnosed in those aged 80+ (123 cases) and 40% of cases in women
were diagnosed in those aged 80+ (64 cases). This proportion is largely unchanged since
2007 (Figures 5 and 6).

Figure 3: Incidence of bladder cancer (ICD-10 code C67) in men, age-specific rate per
100,000, England 1995-2012.
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1 Figure 4: Incidence of bladder cancer (ICD-10 code C67) in women, age-specific rate
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5 Figure 5: Incidence of bladder cancer (ICD-10 code C67) in men, age-specific rate per
6 100,000, Wales 1995-2012.
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Figure 6: Incidence of bladder cancer (ICD-10 code C67) in women, age-specific rate
per 100,000, Wales 1995-2012.
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The incidence of bladder cancer in England is higher in the most deprived population
compared to the least deprived population (p<0.001).

Analysis of trends in data for England indicate that incidence of bladder cancer is decreasing
more quickly in the least deprived populations. Therefore the inequality between least and
most deprived is growing (Figures 7 and 8).

The numbers of cases in each deprivation quintile in Wales is small, and there are fewer
years available for analysis. Therefore we cannot be sure of any trends by deprivation
quintile, or if rates are truly higher in the most deprived areas (Figure 9 and 10).
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1 Figure 7: Incidence of bladder cancer (ICD-10 code C67) in men, age-standardised rate
2 per 100,000 by deprivation quintile, England 1995-2010.
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5 Figure 8: Incidence of bladder cancer (ICD-10 code C67) in women, age-standardised
6 rate per 100,000 by deprivation quintile, England 1995-2010.
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1 Figure 9: Incidence of bladder cancer (ICD-10 code C67) in men, age-standardised rate
2 per 100,000 by deprivation quintile, Wales 1995-2010.
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5 Figure 10: Incidence of bladder cancer (ICD-10 code C67) in women, age-
6 standardised rate per 100,000 by deprivation quintile, Wales 1995-2010.
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Stage at diagnosis is not recorded in all cases. In England in 2012, 35% of diagnoses had a
valid TNM stage recorded. Of these 34% were stage |, 29% stage Il, 6% stage Il and 30%
stage IV. Recording is better in Wales, with 78% of cases in 2012 having a valid TNM stage.
Of these cases, 46% were stage |, 34% stage Il, 12% stage Il and 9% stage IV.

Stage at diagnosis is related to sex, age and deprivation. A logistic regression analysis on
data in England and Wales indicates that the greatest difference in odds for being diagnosed
with more advanced cancer is between men and women. Women have between 15% and
45% higher odds of advanced disease depending on the country and whether non-malignant
bladder tumours (D41.4, D09.0) are included in analysis. Increasing age decreases the odds
of being diagnosed with both MIBC and stage IV disease when considering bladder cancer
(C67) diagnoses alone. Whilst there is some interaction with deprivation, the magnitude of
the change in odds is generally small compared to the effect of sex or age. Increasing age
decreases the odds of being diagnosed with both MIBC and stage IV disease when
considering bladder cancer (C67) diagnoses alone. When all bladder tumours (C67, D41.4,
D09.0) are included in the analysis the odds of being diagnosed with MIBC increases with
age, however the odds of stage IV disease continue to be lower with increasing age.

Analysis of data at Clinical Commissioning Group (CCG) or Health Board level shows that
CCGs with higher than average rates are located in all areas of the country but there is a
distinct group in the North East around Liverpool, Manchester and Leeds. London has a
number of CCGs with lower than average ASRs, plus there are several areas in the West
Midlands (Figures 11 and 12).
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1 Figure 11: Incidence of bladder cancer (ICD-10 code C67) in men, age-standardised
2 rate per 100,000, Clinical Commissioning Groups (England) and Health
3 Boards (Wales) 2008-2012.
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Figure 12: Incidence of bladder cancer (ICD-10 code C67) in women, age-
standardised rate per 100,000, Clinical Commissioning Groups (England) and Health
Boards (Wales) 2008-2012.
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The National Cancer Intelligence Network (NCIN) ran a project to analyse how cancer
patients came to be diagnosed with cancer. This project was called ‘Routes to Diagnosis’
(NCIN, 2013). 16% of men and 24% of women diagnosed with bladder cancer (C67) in 2006-
10 were diagnosed via an emergency route. The proportion of cases diagnosed as an
emergency increased with age and deprivation, while the proportion diagnosed via a Two
Week Wait referral decreased accordingly.

The same study showed that the one-year relative survival was worst in those diagnosed via
an emergency route at 34%. In contrast those diagnosed via a Two Week Wait had a one-
year survival of 84%.

Non-malignant bladder tumours

As with bladder cancer, uncertain behaviour tumours and carcinoma in situ are more
common in men. In England in 2012 the age-standardised rate of carcinoma in situ was 4.8
times higher in men than women (p<0.001). The age-standardised rate of uncertain
behaviour tumours (papilliary tumours) was 3.3 times higher in men than women (p<0.001).
In Wales in 2012 the age-standardised rate of carcinoma in situ was 7.2 times higher in men
than women (p<0.001) and the age-standardised rate of uncertain behaviour tumours was
2.9 times higher in men than women (p<0.001).

In England there were 1,701 diagnoses of carcinoma in situ in men in 2012, and 420 in
women. The corresponding number of uncertain behaviour tumours was 4,601 and 1,611. In
Wales in 2012 there were 74 diagnoses of carcinoma in situ in men and 10 in women, and
319 diagnoses of uncertain behaviour tumours in men and 123 in women.

Between 2000 and 2012 there was no increase or decrease in the ASR of carcinoma in situ
in either men or women in England. The ASR of uncertain behaviour tumours increased by
3.7% each year in men and by 4.5% each year in women over the same time period. There
was no evidence of an increase or decrease in the ASR of carcinoma in situ or uncertain
behaviour tumour in Wales post 2007.

Mortality

The code change which affects bladder cancer incidence data in 2000/2007 does not have
an effect on deaths data because virtually no people were registered as dying from non-
malignant bladder tumours. Therefore it is possible to compare mortality rates over a longer
time period.

Deaths from bladder cancer are more common in men — reflective of the higher incidence
rates. In 2012, age-standardised mortality rates (ASMRSs) were nearly three times higher in
men then in women (p<0.001). In English men the ASMR was 7.6 per 100,000 and in English
women it was 2.8 per 100,000 (Figure 13). In Welsh men the ASMR was 6.8 per 100,000
and in Welsh women it was 2.5 per 100,000 (Figure 14).

In 2012 2,918 men in England died from bladder cancer, compared to 1,399 women. The
equivalent figures in 1995 were 3,075 and 1,488. In Wales in 2012 172 men died from
bladder cancer compared to 88 women. The equivalent figures in 1995 were 166 and 93.

Although the number of deaths has only varied slightly, the ASMRs have fallen consistently
over the time studied. In English men, rates decreased more quickly from 1997 to 2005
(2.5% each year) than from 2005 to 2012 (1.3% per year) (Figure 13). In English women the
rate has fallen steadily from 1995 to 2012 at 1.3% each year (Figure 13). In men in Wales
the ASMR has decreased steadily at 1.8% from 1995 to 2012, but in women there was not
enough evidence to say that the rate has fallen (Figure 14). This will be affected by the
smaller number of deaths.

© National Collaborating Centre for Cancer
35



Bladder cancer: diagnosis and management
Epidemiology

1 Figure 13: Mortality from bladder cancer (ICD-10 code C67), age-standardised rate
2 per 100,000 by sex, England 1995-2012.

3

Age-standardised mortality rate per 100,000

12

10 \

0 T T T T T T T T T T T T T T T T T

\ggcb \Q’gﬁ ,\991 '\Q’g‘b ,\gcbg @000 qu'\ rLQQ'L qu'b qubc fLQQcD 7966 796\ ng?) quo.) rLQ\Q (Lgf\'\ qpr\q/

Year of death

Males Females

4 Source: ONS

5 Figure 14: Mortality from bladder cancer (ICD-10 code C67), age-standardised rate
6 per 100,000 by sex, Wales 1995-2012.
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Both the number of deaths and the ASMR is highest in those aged 80 and over. In men the
rate in those aged 80 and over is 3.5 times (England) or 4.3 times (Wales) the rate in those
aged 70-79. In women it is 2.8 times (England) or 3.3 times (Wales) higher (p<0.001 for all)
(Figures 15-18).

In men in England, there has been a decreasing trend in age-specific mortality at all ages 40
and over. The largest proportional decrease has been in those men aged 60-69, where the
age-specific rate has decreased by 3.3% yearly from 1995 to 2012 (Figure 15). In Welsh
men, there is no evidence of a decrease outside ages 60-79. In both men aged 60-69 and
men aged 70-79 the rate has steadily decreased by 2.5% each year from 1995 to 2012
(Figure 16).
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The number of deaths in women is smaller so there is less power to detect trends in age-
specific rates. In England only those women aged 60-69 and 70-79 show statistically
significant decreases. In those aged 60-69 the rate has decreased by 2.6% each year from
1995 to 2012, and in those aged 70-79 the rate has decreased by 2.5% each year from 1998
to 2012 (Figure 17). In women in Wales there was a statistically significant decrease only in
those aged 60-69, with an annual average decrease of 3.4% from 1995 to 2012 (Figure 18).
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17 Figure 15: Mortality from bladder cancer (ICD-10 code C67) in men, age-specific
18 rate per 100,000, England 1995-2012.
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1 Figure 16: Mortality from bladder cancer (ICD-10 code C67) in men, age-specific
2 rate per 100,000, Wales 1995-2012.
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5 Figure 17: Mortality from bladder cancer (ICD-10 code C67) in women, age-specific
6 rate per 100,000, England 1995-2012.
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Figure 18: Mortality from bladder cancer (ICD-10 code C67) in women, age-specific
rate per 100,000, Wales 1995-2012.
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There is a consistent pattern across England of higher mortality rates in people living in more
deprived areas. In 2012 the ASMR in men in the most deprived quintile was 40% higher than
in the least deprived; the ASMR in quintile 5 was 9.0 per 100,000 and in quintile 1 was 6.4
per 100,000 (p<0.001). In women the ASMR in the most deprived quintile was 65% higher
than in the least deprived; the ASMR in quintile 5 was 3.4 per 100,000 and in quintile 1 was
2.0 per 100,000 (p<0.001).

In Wales this pattern is not apparent and there is no statistically significant difference
between the most and least deprived groups.

ASMRs have fallen in all deprivation groups in England, but there is evidence that the
decrease has been larger in the least deprived populations. In men the ASMR in the least
deprived quintile decreased by 2.2% each year between 1995 and 2010, compared to 1.1%
each year in the most deprived quintile between 1998 and 2010. In women the ASMR in the
least deprived quintile decreased by 1.6% each year between 1997 and 2010, compared to
1.1% each year in the most deprived quintile between 1995 and 2010

Those Clinical Commissioning Groups (CCGs) which have a bladder cancer ASMR higher
than the England and Wales average tend to be in the north and north-west of England. In
contrast the CCGs with lower ASMRs tend to be in the south and south-east of England
(Figures 19 and 20).
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Figure 19: Mortality from bladder cancer (ICD-10 code C67) in men, age-
standardised rate per 100,000, Clinical Commissioning Groups (England) and Health
Boards (Wales) 2008-2012.
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WN P

Boards (Wales) 2008-2012.

Figure 20: Mortality from bladder cancer (ICD-10 code C67) in women, age-
standardised rate per 100,000, Clinical Commissioning Groups (England) and Health
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1.51 Survival

2 Data presented here are for five-year rolling averages as this is necessary for the period

3 survival calculations. Survival data are also affected by the recoding of tumours in the year
4 2000/2007. As this recoding reduced incidence but had little effect on mortality there was a
5 corresponding reduction in survival. Therefore in England only survival data post-2000

6 should be assessed. In Wales only one time-period (2007-2011) is after the coding change
7 so no trends can be analysed.

8
9

Survival at both one and five years is higher in men than in women; which goes against the
general trend for cancer. In England in 2006-10 one-year survival in men was 77% compared
10 to 64% in women. In 2006-10 five-year survival in men was 58% compared to 47% (Figure
11 21). In Wales in 2007-11 one-year survival in men was 76% compared to 60% in women,
12 andin 2007-11 five-year survival in men was 54% compared to 50% (Figure 22)

13 In England - for both men and women - there was no difference in survival when comparing
14 2000-04 and 2006-10, and this is true for all subsequent analysis by separate groups.

15 Figure 21: Relative survival from bladder cancer (ICD-10 code C67) by sex, England
16 1995-2010.
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1 Figure 22:
2 1995-2011.

Relative survival from bladder cancer (ICD-10 code C67) by sex, Wales
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Survival decreases with age for both men and women, even though relative survival takes
into account increased overall mortality rates at older ages. This means that older people
have proportionally worse survival as well as worse survival in absolute terms.

In the analysis by age it was not always possible to calculate survival for the youngest
patients due to small numbers. This is indicated by gaps in the data.

In men in England in 2006-10 the highest one-year survival was in those aged under 40 at
diagnosis at 90%, although the confidence intervals of the four youngest age groups (up to
69 years old) overlap indicating that observed variation is likely to be chance. Survival was
worst in those aged 80 and over at diagnosis; where the relative survival was 65% (Figure
23). A similar pattern was seen in women where the one-year survival in under 40s was 77%
but 51% in those aged 80 and over (Figure 24).

Five-year survival for men was highest in the under 40s at 76%, compared to 42% in those
aged 80 and over. As with one-year survival the rate in those aged under 70 was similar
(Figure 25). In women a different pattern is seen, with the highest five-year survival in those
aged 50-59 at diagnosis at 61%. The lowest survival was still in the 80+ age group at 32%.
The confidence intervals on the youngest age groups overlap all others, likely due to small
numbers of diagnoses (Figure 26).

In Wales in 2007-11 one-year survival was highest in men aged under 40, at 87%, As with
England data the confidence intervals on this rate overlap all others. Survival in those aged
80 and over is significantly lower than for those aged 50-79, at 60% (Figure 27). For women
survival was also lowest in those aged 80 and over and was lower than men of the same
age, at 45% (Figure 28).

Five-year survival in Wales is lowest in those aged 80+. In men the rate was 40% and for

women the rate was 35% (Figures 29 and 30). This is lower than the rate in 60-69 year olds,

29 but confidence intervals in the oldest ages overlap.
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1 Figure 23: One-year relative survival from bladder cancer (ICD-10 code C67) by age,
2 in men, England 1995-2010.
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5 Figure 24: One-year relative survival from bladder cancer (ICD-10 code C67) by age,
6 in women, England 1995-2010.
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1 Figure 25: Five-year relative survival from bladder cancer (ICD-10 code C67) by age,
2 in men, England 1995-2010.
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5 Figure 26: Five-year relative survival from bladder cancer (ICD-10 code C67) by age,
6 in women, England 1995-2010.
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1 Figure 27: One-year relative survival from bladder cancer (ICD-10 code C67) by age,

2 in men, Wales 1995-2011.
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5 Figure 28: One-year relative survival from bladder cancer (ICD-10 code C67) by age,

6 in women, Wales 1995-2011.
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1 Figure 29: Five-year relative survival from bladder cancer (ICD-10 code C67) by age,

2 in men, Wales 1995-2011.
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5 Figure 30: Five-year relative survival from bladder cancer (ICD-10 code C67) by age,

6 in women, Wales 1995-2011.
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Bladder cancer: diagnosis and management
Epidemiology

In England there is a consistent pattern of decreasing relative survival with increasing quintile
of income deprivation. In men, one-year survival in 2006-10 was 78% in the least deprived
quintile and 75% in the most deprived. In women, one-year survival in 2006-10 was 69% in
the least deprived and 59% in the most deprived. Confidence intervals on these rates do not
overlap, indicating that the differences are due to more than chance variation.

In men, five-year survival in 2006-10 was 60% in the least deprived quintile and 55% in the
most deprived. However the confidence intervals overlap so we cannot be sure that this
difference is not just chance variation. In women, five-year survival in 2006-10 was 51% in
the least deprived and 42% in the most deprived. Here confidence intervals do not overlap,
indicating that the differences are due to a true underlying difference.

In Wales in 2007-11 there is not a pattern of survival by deprivation; in contrast to England.
The highest one-year survival for men was 79% in quintile 2, compared to 73% in the most
deprived quintile. However, confidence intervals overlap on all quintiles. Survival for women
was highest in quintile 2 at 72%, and lowest in quintile 4 at 52%. The confidence intervals do
not overlap so this is likely to be a true difference.

Patterns are similar for five-year survival in Wales. Men in quintile 2 have the highest survival
at 61% and men in quintile 4 the lowest at 42%, but confidence intervals overlap. Women in
quintile 2 have the highest survival at 62% and women in quintile 4 the lowest at 36%. As
with one-year survival the confidence intervals do not overlap so this is likely to be a true
difference.

Survival decreases with increasing stage at diagnosis. This may help explain the poorer
survival in women, as they are more likely to be diagnosed at an advanced stage. As
described in the incidence section nearly 1 in 3 bladder cancer diagnoses in England and 1
in 10 in Wales are made at stage IV, which has poor outcomes.

In England in 2006-10 the relative survival at one year for stage IV disease was 42% in men
and 34% in women, whilst five-year survival was 11% in men and 12% in women (Figures 31
and 32).

In Wales in 2007-11 one-year survival for stage 1V disease was 56% for men and 54% for
women. Five-year survival was 28% for men and 36% for women (Figures 33 and 34). The
confidence intervals in these calculations are large, indicating a higher degree of uncertainty,
and it is not possible to be sure that there is a survival difference between England and
Wales.

Non muscle-invasive disease (stage |) shows better outcomes then muscle-invasive disease
(stage 1I-1V), with one-year survival of 95% in men and 91% in women in England (Figure
31). Five-year survival was 79% and 76% (Figure 32). The difference between NMIBC and
MIBC is particularly apparent at five years of follow-up where the survival for stage Il bladder
cancer is nearly half that of stage | (Figure 32). In Wales one-year survival for stage | disease
was 91% in men and 89% in women; five-year survival was 66% and 76% respectively
(Figures 33 and 34).
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1 Figure 31: One-year relative survival from bladder cancer (ICD-10 code C67) by
2 stage at diagnosis, England 2006-2010.
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5 Figure 32: Five-year relative survival from bladder cancer (ICD-10 code C67) by
6 stage at diagnosis, England 2006-2010.
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1 Figure 33: One-year relative survival from bladder cancer (ICD-10 code C67) by
2 stage at diagnosis, Wales 2007-2011.
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5 Figure 34: Five-year relative survival from bladder cancer (ICD-10 code C67) by
6 stage at diagnosis, Wales 2007-2011.
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9 One-year relative survival in men at CCG level varies from 60% to 96%, with the range for
10 women 28% to 87%. There is greater uncertainty with survival calculations so fewer CCGs
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are statistically significantly different from the England average than with incidence or
mortality data.

Five-year relative survival in men at CCG level varies from 21% to 87%, with the range for
women 0% to 76%.

There is no obvious geographical pattern in terms of CCGs which have higher or lower
survival, although some CCGs with poorer one-year survival also have poorer five-year
survival; as might be expected.

Treatment
Treatment data were only available for England.

Radical cystectomy is the complete removal of the bladder. It is one of the main treatments
for muscle-invasive bladder cancer.

Numbers of radical cystectomies have risen in men from 935 in 1998 to 1,399 in 2012. In
women the rise in number has been smaller; 300 operations were done in 1998 compared to
357 in 2012. As a proportion of cases diagnosed in that year the rate of radical cystectomy in
men was 15% in 2000 compared to 22% in 2010 (p<0.001), with the proportion in women
11% and 15% respectively (p<0.001). Regression analysis indicates a linear increase in
cystectomy rate of 4.2% each year for men and 3.5% for women (p<0.05 for both) (Figure
35).

Figure 35: Radical cystectomy for bladder cancer (ICD-10 code C67), England 1998-
2010.
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The proportion of people aged under 70 who have cystectomy is similar; given the smaller
numbers there is inherent instability in the rates for younger ages. The cystectomy rate is
lowest in those aged 80 and over at diagnosis: 3% of men and 2% of women.
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In men all age groups have shown a linear increase in cystectomy rate (p<0.05). The annual
increase in rates ranged from 4.4%-8.7% but with fairly wide confidence intervals, so it is not
possible to say that one age range increased more or less than another.

In women the cystectomy rate in those aged under 40 and 80+ did not change over the time
period; although numbers in the youngest age group are very small. In women aged 60-69
analysis indicated that the data was best described by an increasing rate to 2002 followed by
no change until 2010. The cystectomy rate in women aged 50-59 and 70-79 showed a linear
increase of 3.2% and 5.6% respectively (p<0.05).

Cystectomy rates are higher in the least deprived men, compared to the most deprived
(p<0.001). The proportion of men in the least deprived quintile who had cystectomy was 26%
compared to 20%. However, women were equally likely to receive a cystectomy whichever
deprivation group they were in.

The cystectomy rate increased linearly in each deprivation quintile for both men and women
(p<0.05). This varied between 5.8%-7.3% in men and 4.4%-6.7% in women. There is no
evidence that the rate increased more quickly or slowly with variation in deprivation.

Radiotherapy is also a frequently used treatment modality for muscle-invasive bladder
cancer. Radiotherapy is also used for symptomatic relief of advanced bladder cancer, so it is
important to differentiate between curative and palliative intent.

Data shown here is based on the number of radiotherapy treatment courses delivered in
2009 and 2010 as a proportion of diagnoses in those same years. This means that those
diagnosed prior to 2009 are not represented, nor any treatment after 2010. This restriction is
required as the radiotherapy data holds little demographic detail such as age and sex, so
must be linked to diagnosis data.

The proportion of men having curative radiotherapy is higher than in women, but the
difference is fairly small; 11.3% in men compared to 9.5% in women (p<0.001). The
proportion having palliative radiotherapy is close to being statistically significant (p=0.06) but
again the magnitude of any difference is small; 11.2% in men and 12.2% in women (Figure
36).
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1 Figure 36: Radiotherapy for bladder cancer (ICD-10 code C67) by sex, England
2 2009-2010.
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Data for radiotherapy by age are more difficult to interpret as numbers are smaller. In both
sexes palliative radiotherapy is high in those aged 80+ with a corresponding dip in curative
radiotherapy. In the three older age-bands, which include the majority of cases, the usage of
palliative radiotherapy increases with age (Figure 37).
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There is no strong evidence of any trend in radiotherapy use by quintile of deprivation.
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Figure 37: Radiotherapy for bladder cancer (ICD-10 code C67) by age and sex,
England 2009-2010.
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Chemotherapy may be used for bladder cancer before surgery or radiotherapy (neo-
adjuvant) or afterwards (adjuvant). It may also be used for palliative care, but unlike the
radiotherapy data this is not recorded in the dataset. Chemotherapy data here comes from
outpatient HES data which is only available from 2003 onwards.

The proportion of patients who receive chemotherapy has risen since 2003. In 2003 2% of
men and 1% of women had any chemotherapy recorded, but in 2010 this was 9% and 7%
respectively. Figure 38 suggests that the increase has been faster since 2007, but small
numbers and limited time period mean that there is no statistical evidence to confirm this.
The Cochrane systematic review supporting the use of neo-adjuvant chemotherapy in
bladder cancer was published in 2007. It is also important to bear in mind that recording of
chemotherapy in HES may have variable completeness over time, and better evidence will
be available with the upcoming Systemic Anti-Cancer Therapy (SACT) dataset.

Analysis by age and deprivation group does not indicate a statistically significant difference in
recorded chemotherapy use by these factors. Regression models indicate that all groups
have shown an increase in recorded chemotherapy with time (p<0.05 for all). This increase
has been between 24% and 45% in men by age group; 20% and 48% in women by age
group; 30% and 34% in men by deprivation quintile; and, between 20% and 42% in women
by deprivation quintile.
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Figure 38: Chemotherapy for bladder cancer (ICD-10 code C67) by sex, England
2003-2010.
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Patient centred care

The principle of ‘patient-centred care‘ has for a long time been embedded and enshrined in
the 7 Key Principles of the NHS Constitution as well as in other key NHS policies and
practice guidance. This approach has been reflected in the strengthening commitment to
providing holistic needs assessments. In March 2011, the national cancer action team
published a guide for healthcare professional on holistic needs assessment for people with
cancer in which Professor Mike Richards wrote:

“Holistic needs assessment should be part of every cancer patient’s care. It can make a huge
difference to a patient’s overall experience and has the potential to improve outcomes by
identifying and resolving issues quickly””.

A growing body of evidence from other cancers supports the patient-centred approach as
enhancing outcomes with respect to patients’ psychological, emotional and social wellbeing.
Further research also suggests that better information and support, alongside greater
involvement in decision making and exercising choice in their treatment, can also have a
positive, and measurably beneficial, effect on clinical outcomes. In addition, evidence and
research points to the highly significant contribution of the clinical nurse specialist, or a key
worker, in providing information and support to people with cancer and their resultant level of
patient satisfaction.

NICE has established a set of quality standards on Patient experience in adult NHS service
(NICE 2012), which aims to raise the quality of the overall patient experience. However there
remain significant variations in performance and standards between trusts.

Throughout this guideline, we have emphasised the importance of discussion between the
person who has bladder cancer and those involved in their care and the principle of shared
decision making and informed patient choice.

Wherever we have done so, there is also an assumption, even where not specifically stated,
that if the person with bladder cancer so wishes, they should be able to be accompanied in
such discussions by their partner/carer or another supporter. This will be particularly
important at points throughout the treatment pathway when potentially distressing information
is being shared; for example at first diagnosis of cancer or when difficult decisions are being
made. Examples of difficult decisions include choices relating to treatments such as
intravesical BCG, radical cystectomy, radical radiotherapy or chemotherapy or choices about
palliative care. Some treatments may have implications for survival or life changing impacts
on sexual health, relationships and body image and the patient may therefore want to
discuss these with those closest to them.

Patient satisfaction

The National Patient Experience Surveys have shown that compared to people with prostate
cancer the experience of people with other urological cancers, of whom the majority have
bladder cancer seems to be worse.

Clinical question: What are the causative and contributory factors that result in the
comparatively low levels of reported patient satisfaction (compared with the National Patient
Satisfaction Surveys) for bladder cancer patients within the group of urological cancers?
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Clinical evidence (see also full evidence review)

Study quality and results

The literature search yielded one study reporting an analysis of treatment decision making
data from the 2010 National Cancer Patient Experience Survey (NCPES) (El Turabi et al.,
2013).

Evidence statements

Data from the National Cancer Patient Experience Survey (NCPES) 2011/12 National Report
was used to answer this review question. Compared to other cancer patients, urological
cancer patients (including those with bladder and kidney cancer but excluding prostate
cancer) were least likely to report being offered a written assessment and care plan or to be
provided with information about self-help or support groups. Urological cancer patients were
also least likely to be given the contact details of their CNS (Table 6). There were
pronounced differences in views between those patients with a CNS and those without one
in terms of verbal and written information, involvement, information on financial support and
prescriptions, discharge information, post discharge care, and emotional support. This
indicates that the presence of a CNS makes a positive difference to the perceived quality of
cancer services and may be a reason for the comparatively low levels of patient satisfaction
for urological cancer patients. In an analysis of 41,441 responses to one question from the
2010 NCPES, one study (El Turabi et al., 2013) reported that bladder cancer patients were
among the least likely to report a positive experience of involvement in treatment decision
making (Table 7).

Table 6: Areas in the NCPES where urological cancer patients gave less positive
assessments (less than average scores) as compared to other cancer

groups

Average (range) %

across all cancer Urological
NCPES question groups cancers %
When you were first told that you had cancer, had you 72% (61% to 80%) 65%
been told you could bring a family member or friend with
you?
Given written information about the type of cancer that 69% (50% to 78%) 66%
they had which was easy to understand?
Given a choice of different types of treatment? 84% (75% to 90%) 75%
Do you think your views were taken into account when the  70% (64% to 76%) 65%
team of doctors and nurses caring for you were discussing
which treatment you should have?
Were the possible side effects of treatment(s) explained in  75% (69% to 79%) 69%
a way you could understand?
Were you given written information about the side effects 81% (67% to 90%) 70%
of treatment(s)?
Were you given the name of a Clinical Nurse Specialist 87% (75% to 93%) 75%
who would be in charge of your care?
Did hospital staff give you information about support or 82% (65% to 89%) 65%
self-help groups for people with cancer?
Did hospital staff give you information about how to get 52% (29% to 70%) 29%
financial help or any benefits you might be entitled to?
Did hospital staff tell you that you could get free 73% (50% to 82%) 61%
prescriptions?
After leaving hospital, were you given enough care and 61% (51% to 68%) 51%

help from health or social services (For example, district
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Average (range) %

across all cancer Urological
NCPES question groups cancers %
nurses, home helps or physiotherapists?
Have you been offered a written assessment and care 24% (20% to 27%) 20%
plan?

Table 7: Variation of patient experience of involvement in treatment decision making
within urological cancers (El Turabi et al., 2013)

% reporting most positive

experience Adjusted odds ratio* 95% ClI
Bladder (n=3868) 68.7 Ref
Prostate (n=3882) 74.1 1.28 (1.16-1.42)
Renal (n=528) 75.2 1.46 (1.18-1.80)
Testicular (n=228) 74.1 1.96 (1.43-2.69)

*Higher values indicate more likely to report positive experience of shared decision making. An OR >1 for a
category shows that patients of that category are more likely to report positive experience than the reference
group; an OR <1 shows patients of th

Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Offer clinical nurse specialist support to people with bladder
cancer and give them the clinical nurse specialist’s contact details.

Ensure that the clinical nurse specialist:

e acts as the key worker to address the person’s information
and care needs

e has experience and training in bladder cancer care.

Trusts should consider conducting annual bladder cancer patient
satisfaction surveys, the questions in which should be informed by
the urology multidisciplinary team and people with bladder cancer,
and use the results of these surveys to guide a programme of
qguality improvement.

Clinicians caring for people with bladder cancer should ensure that
there is close liaison between secondary and primary care with

Recommendations respect to ongoing and community-based support.

Relative value placed on Patient satisfaction was the focus of this review question. It is a very
the outcomes important consideration because of the comparatively low levels of
considered bladder cancer patient satisfaction reported in the National Cancer

Patient Experience Survey (NCPES). The GDG also considered the role
of Clinical Nurse Specialists (CNS) in patient satisfaction and the
potential impact of providing information and support on CNS workload.

Quality of the evidence The NCPES was used for this review question, which was considered to
be of moderate to high quality as it is a national survey completed by
over 70,000 patients.

The main limitation of the survey is that responses from bladder cancer
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Trade-off between
clinical benefits and
harms

patients are included in the broader category of urological cancers, so it
was not possible to identify satisfaction scores specifically from bladder
cancer patients.

Moderate quality evidence from one study which analysed data from the
2010 NCPES reported that within urological cancers patient involvement
in decision-making was lowest for bladder cancer patients.

The NCPES indicated that for all cancers, CNS input was associated
with greater patient satisfaction, and there are low levels of patient
satisfaction and access to a CNS within urological cancers. Therefore, it
was recommended that access to a CNS is provided for all bladder
cancer patients.

The recommendation that the CNS should have experience and training
in bladder cancer was based on the GDG’s clinical experience. It was
considered important to specify this due to the broad remit of urology
nurse specialists working in several disease sites and sub-specialties.

The GDG made a research recommendation because there was a lack
of evidence to answer the review question. The research
recommendation that bladder cancer patient results be separated out
from other urological cancers in nationally collected datasets aims to
facilitate understanding of the issues related to patient satisfaction for
bladder cancer.

The research recommendation should also provide data about the
causative and contributory factors that result in the comparatively low
levels of patient satisfaction for bladder cancer patients.

The lack of evidence about bladder cancer specifically lead to the
research recommendation being made.

No health economic evidence was identified.

The GDG considered the benefits of the recommendations to be greater
patient satisfaction, better shared decision-making, and improved
information and support, which could lead to improved clinical patient
outcomes. No harms were identified by the GDG.

The National Patient Experience Surveys have shown that compared to
people with prostate cancer the experience of people with other
urological cancers, of whom the majority have bladder cancer, seems to
be worse. This led the GDG to try to identify the causative and
contributory factors for this.

The GDG noted that the main limitation of the National Cancer Patient
Experience Survey is that responses from bladder cancer patients are
included in the broader category of urological cancers, so it is not
possible to identify satisfaction scores specifically from bladder cancer
patients. Consequently the GDG were unable to identify the
causative/contributory factors for the low satisfaction levels reported by
bladder cancer patients.

However the GDG felt it was important that this question was answered.
They agreed that recommending annual satisfaction surveys of bladder
cancer patients would be the first step in obtaining data, specific to
people with bladder cancer that could give insight into the
causative/contributory factors for the reported low levels of satisfaction.
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Trade-off between net No health economic model was developed for this topic. However, the
health benefits and GDG acknowledged that there are potential costs associated with the
resource use recommendations made. Most notably from the increase in CNS

capacity and training costs required to implement the recommendations.

The provision of information for patients may also incur some costs, as
will the implementation of local patient satisfaction surveys and
subsequent quality improvement programmes.

The GDG balanced these costs against the potential savings from fewer
patient complaints. The recommendations may also have a potential
positive impact on patient outcomes and reduced time on avoidable
enquiries for both patients and clinical staff.

Other considerations

The recommendations were developed to address any inequalities and
ensure universal CNS access to all bladder cancer patients.

Data from the NCPES demonstrates that around 25% of urological
cancer patients were not given name of a CNS and a high proportion of
patients were not given advice about financial benefits etc. Therefore,
the GDG considered that significant change in practice in terms of CNS
support to bladder cancer patients will be required. Also, CNS training
specifically for bladder cancer will need to be expanded.

The GDG were made aware of CNS census data that suggests that
urological nurse specialists see an average of 176 newly diagnosed
urological cancer patients a year, compared to around 94 patients per
year in gynaecological cancer. The recommendations attempt to
address this imbalance across cancer sites.

The GDG were also aware that communication between primary and
secondary care is often unsatisfactory, in particular, updates on
significant events in secondary care (for example change of disease
stage or treatment) may not reach primary care in a timely fashion. This
can result in primary care teams not being able to provide proper
support to distressed people. In view of this, the GDG felt strongly that
the need for close liason between the two sectors had to be stressed.

Why is this important The urological cancers grouping (which includes bladder cancer but
excludes prostate cancer) has consistently appeared near the bottom of
the table of patient satisfaction comparisons of all cancer types in
national patient experience surveys. Prostate cancer (which is also
managed in urological services) is recorded separately and has
continued to appear near the top of the tables.

It is uncertain why this is the case, except that there is nhow an accepted
link between the level of clinical nurse specialist allocation, information
and support provision and patient satisfaction. The urological cancers
grouping has the lowest level of clinical nurse specialist allocation in
comparison with all other cancer types or groupings (including prostate
cancer). The prolonged pattern of intrusive procedures that dominate
investigation, treatment and follow-up regimens for bladder cancer may
also contribute to this position. Additionally, there is concern that people
with bladder cancer at or near the end of life, who are by that stage often
quite frail and elderly, may not always have access to the full range of
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palliative and urological support and may, at times, be treated in general
wards in hospital and experience significant symptoms of pain and
bleeding (haematuria).

One avenue to start to explore this research question would be to
separately identify bladder cancer patients from the generic group of
urological cancer patients in nationally collected data sets.

Role of the clinical nurse specialist in giving information

2 and advice
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People with bladder cancer have a wide spectrum of information and support needs,
dependant on the stage of their cancer and their treatments and follow-up options. These
treatment and follow-up options may have marked physical, psychological, sexual and social
implications for the patient, which emphasises the need for specialist information and
support.

Clinical question: Which elements of the information and support provided by clinical nurse
specialists (CNS)/key workers are most important for bladder cancer patients and/or their
carers, at the various stages of the patient pathway?

Clinical evidence (see also full evidence review)

Study quality and results

Low quality evidence from six studies were included: three studies were qualitative interview
studies, two studies used questionnaires to collect data, and one study reported data from a
randomised trial. Details of the included studies are summarised in Table 8.

Evidence statement

In four studies (Fitch et al., 2010; Mansson et al., 1991; Kressin et al., 2010; Ronaldson,
2004), data were collected from 76 bladder cancer patients who had undergone radical
cystectomy. Common physical and psychological post-operative issues reported by patients
included the ability to self-manage urinary diversion, adjustment to body image, and changes
in sexual function. In one UK study (Dearing, 2005) of 78 patients with superficial bladder
cancer (pTa or pT1), 47% were aware of their underlying diagnosis. 33% of the 55 smoking
patients had been told to stop smoking by their general practitioner and 7% had been told to
stop by their urologist. Faithful et al. (2001) reported patient satisfaction and quality of life
from a randomised trial of nurse-led or conventional follow-up in 115 men treated with radical
radiotherapy for prostate or bladder cancer. The nurse-led protocol focused on coping with
symptoms and provided continuity of care and telephone support. There were few
differences between groups in terms of overall quality of life. However, men in the nurse-led
group were significantly more satisfied with their follow-up care than men in the control
group. The nurse-led clinic was perceived as providing a greater amount of information.
Patients liked the continuity of care provided and the fact that their families could be included
in the consultation.
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Table 8:

Study

Fitch et al.
(2010)

Mansson et
al. (1991)

Kressin et
al. (2010)

Dearing
(2005)

Summary of included studies

Population
Well reported

Well reported

Poorly reported
(abstract only)

Poorly reported
— no details of
respondents

Methods
Well reported

Poorly reported
— limited
information
about interview
procedure

Poorly reported
(abstract only)

Adequately
reported

Analysis

Well reported and
rigorous analysis

Poorly reported —
no details of
analysis and no
supporting quotes
from participants

Poorly reported
(abstract only)

Adequately
reported

Relevance to guideline
population

Canadian cohort. Patients
interviewed after
cystectomy and urinary
diversion to explore
experiences and
perceptions of living with
changes following surgery.

Swedish cohort. Patients
interviewed after
cystectomy to explore post-
operative adjustment,
psychological and emotional
changes.

USA cohort. Women who
had undergone cystectomy
completed Sexual Function
questionnaire

UK cohort. Patients with
non-muscle invasive
bladder cancer having
follow-up cystoscopy.

Key findings

Adjustments to body image, sexual function,
management of incontinence or leakage were
important issues for patients. Patients wanted more
information about what to expect after urinary
diversion and how to self-manage post-operative
problems. Highlighted the need for opportunity to
discuss body image and sexuality changes in open
communication with health professionals.

Majority of patients reported difficulty in post-
operative period, with physical or psychological
problems, and difficulty with stoma/collection bag.
Sexual function had changed in many patients
which some reported to have had a negative
impact on their relationship. 14 patients reported
negative change in mood. Self-esteem diminished
in 7 patients.

Conference poster abstract only. 7/14 (50%) were
not sexually active, commonly due to low libido.
Sexual function score corresponded to poor
function.

85% received no sexual counselling prior to
surgery. 71% (10/14) would have wanted to be
counselled.

51% of patients were unaware of their diagnosis,
having been informed they had ‘warts’ or ‘bleeding
areas’ in the bladder. Of the ‘ever’ smokers, 12
(22%) were aware that smoking was a risk factor
for the development of bladder cancer, and 7
(13%) were aware that continued smoking could
worsen prognosis. 18 (33%) had been told to stop
smoking, for any reason by their GP and 4 (7%)
had been told to stop by urologist.
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Study Population

Ronaldson  Poorly reported

(2004) — no details of
respondents

Faithful et Well reported
al. (2001)

Methods

Adequately
reported

Well reported

Analysis

Adequately
reported

Well reported and
rigorous analysis

Relevance to guideline
population

UK cohort. Patients who
had undergone cystectomy
and ileal conduit diversion in
the last 6 years

UK cohort. Majority
population were men
undergoing radiotherapy for
prostate cancer.

Key findings

Mostly positive feedback regarding in-patient stays
and pre-operative information. Stoma care nurse
was highly praised. Several concerns were
expressed related to difficulty with confidence,
mood changes, living with urostomy and initial
impact on their lives. Fear of leaking bags,
dressing differently, restricted activities, depression
and other concerns about follow-up and the fear of
further cancer.

Symptom scores were similar between patients
receiving nurse-led or conventional follow-up.
Those who received nurse-led follow-up were
significantly more satisfied and valued the
continuity of care.
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Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Follow the recommendations on communication and patient-
centred care in Patient experience in adult NHS services (NICE
clinical guidance 138) and the advice in the NICE cancer service
guidance Improving outcomes in urological cancers and Improving
supportive and palliative care for adults with cancer throughout the
person’s care.

Use a holistic needs assessment to identify an individualised
package of information and support for people with bladder cancer
and, if they wish, their partners, families or carers, at key points in
their care such as:

e when they are first diagnosed

o after they have had their first treatment

o if their bladder cancer recurs or progresses

o if their treatment is changed

e if palliative or end of life care is being discussed.

When carrying out a holistic needs assessment recognise that
many of the symptoms, investigations and treatments for bladder
cancer affect the urogenital organs and may be distressing and
intrusive. Discuss with the person:

e thetype, stage and grade of their cancer and likely
prognosis
e treatment and follow-up options

e the potential complications of intrusive procedures,
including urinary retention, urinary infection, pain, bleeding
or need for a catheter

e the impact of treatment on their sexual health and body
image, including how to find support and information
relevant to their gender

e diet and lifestyle

e smoking cessation for people who smoke (see section 2.4)

e how to find information about bladder cancer, for example
through information prescriptions, sources of written
information, websites or DVDs

e how to find support groups and survivorship programmes

e how to find information about returning to work after
treatment for cancer

e how to find information about financial support (such as
free prescriptions and industrial compensation schemes).

Offer people with bladder cancer and, if they wish, their partners,
families or carers, opportunities to have discussions at any stage
during their care with:

e arange of specialist healthcare professionals, including
Recommendations those who can provide psychological support


http://guidance.nice.org.uk/CG138
http://guidance.nice.org.uk/CSGUC
http://guidance.nice.org.uk/CSGSP
http://guidance.nice.org.uk/CSGSP
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e other people with bladder cancer who have had similar
treatments.

e astoma care nurse prior to cystectomy and after
cystectomy as required.

Relative value placed on The GDG considered the most important issue to be patient and/or carer

the outcomes satisfaction (with communication, information support and treatment
considered received). The following issues were also considered to be important:
o Health-related quality of life (inc. patient and carer-reported
outcomes)

e Understanding/knowledge of disease and treatment
e Psychological factors (e.g. distress, coping)

e Perceived social support

¢ Informed choice and decision-making

e Ability to self-manage condition/side-effects

o Referral to support groups/networks

These issues were identified in the literature review and were strongly
voiced by the patient/carer representatives on the GDG.

Referral to support groups and social support were specified as issues in
the PICO but were not reported in the evidence.

Social support, financial advice (compensation scheme), talking to other
patients, and holistic needs assessment were issues that were not
reported in the evidence but the GDG used their clinical knowledge,
patient experience and knowledge of other sources of information on
patient experience (such as patient experience surveys) to make
recommendations on these issues.

Quality of the evidence All evidence was assessed as being of low quality using the NICE
methodology checklist for qualitative studies.

The main limitation of the evidence was that there was no direct
evidence to answer review question. Most studies included patients
having cystectomy so there was a lack of evidence from patients with
non-muscle invasive disease. The included qualitative studies were also
limited by small sample sizes.

The GDG is aware of other studies in which patient information and
support needs were met by health professionals other than the CNS, but
this was not the focus of this review question.

The GDG drew upon their clinical knowledge and patient experience to
form recommendations in the absence of any direct high quality
evidence.

The GDG made the recommendations about providing opportunities to
talk to other patients, referral to support groups and holistic needs
assessment based on their clinical experience.

Also the recommendation to provide financial advice including industrial
compensation was based on GDG experience because one of the best
described risk factors for bladder cancer is occupational exposure to
chemicals used in industry. Patients exposed in this way may be eligible
for compensation through the Industrial Injuries Disablement Benefits
Scheme.
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The GDG specifically highlighted this as many patients and their
clinicians may not be familiar with this entittement. Moreover, recognition
of occupational risk is important epidemiologically to assess the
effectiveness of health and safety legislation.

No health economic evidence was identified.

Trade-off between The GDG considered the main clinical benefits of the recommendations
clinical benefits and to be: improved patient satisfaction, psychological and social well-being;
harms empowerment of patients to participate in the management of their

disease; improved equality of care; reduced sense of loss of
independence; and enhanced patient-felt locus of control.

The GDG also considered that there is a potential for increased patient
anxiety from receiving too much information. The GDG considered it
important to achieve a balance between the types of advice given and
the strength of the evidence base which underpins them.

The GDG felt that currently many patients do not get holistic needs
assessment and opportunities for reviewing patients’ needs during the
patient pathway are missed. Emphasising the patient perspective was
thought to outweighs the potential harms. The GDG agreed that it is
important to improve patient satisfaction and considered that few people
are likely to have information overload

Trade-off between net No health economic evidence was identified for this topic and no
health benefits and economic model was developed.
resource use

The GDG considered that the potential costs of the recommendations
include: increased resource to provide patient information and support;
increased time to do holistic needs assessment; increased costs from
providing resources such as booklets; and an increase in free
prescriptions

The potential savings include: fewer patient complaints; reduced time on
avoidable enquiries; less inappropriate treatment and investigation

The GDG considered that the benefits in terms of patient well-being
justify the potential additional costs. It is unknown whether there will be
a net cost or saving.

Other considerations The GDG recommended individualised holistic needs assessment with
the expectation that health professionals will take into account patient
specific needs such as for translation, health literacy, and help with a full
range of disabilities.

The GDG noted that there needs to be gender relevant sexual advice
because there is a concern that advice about sexual function has been
focused on men.

The GDG felt that holistic needs assessment would address many
potential areas of inequality. The GDG expect that a considerable
increase in the use of holistic needs assessment and associated
resources will result from these recommendations. There will be an
increased need for uro-oncology CNS time and other specialists.

The GDG also considered the existing NICE guidance, notably the
Improving Outcomes Guidance for Urological Cancers and the Cancer
Service Guideline for Supportive and Palliative Care.
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Specialist palliative care needs at end of life

People with bladder cancer approaching the end of life may experience particular physical
symptoms, such as intractable bleeding, obstruction and pain, and associated psychological
distress. This can create specific end of life care needs for bladder cancer patients, in
addition to their more general physical, psychological and spiritual palliative care needs.

The management of specific symptoms related to locally advanced bladder cancer are
discussed in Chapter 6.

Clinical question: Which elements of specialist palliative care services are most important
for bladder cancer patients and/or their carers during end-of-life care?

Clinical evidence (see also full evidence review)

Study quality and results

Six studies were identified, including one systematic review and five cross-sectional
gquestionnaire studies. Details of the included studies are summarised in table 9.

Evidence statements

In three studies, the respondents were carers of cancer patients who had received palliative
care. The study by Fakhoury et al. (1997) reports carer’'s (n=1858) satisfaction with
community nurses, hospital doctors and GPs, but does not specify that patients were treated
within a specialist palliative care team. Most carers were highly satisfied with the different
providers, but the least satisfaction was reported by those who cared for patients with genito-
urinary tumours. Duration of pain was not related to any of the satisfaction measures. In a
study of 181 patients, Teunissen et al. (2006) reported that the main support needs in
palliative care for all ages was the need for functional support and support in coping. Older
patients (aged 70 or over) reported less need for relational support or support in
communication than younger respondents. A Swedish study of 379 women who had lost
their husband/partner to prostate or bladder cancer reported that 93% of patients had
adequate access to pain control during the last 3 months of life, whereas only 33% had
access to psychological support. The cancer patient’s mental health status at the end-of-life
was also predictive of the widows’ anxiety and depression at follow-up (Valdimarsdottir et al.,
2002).

A Japanese study including 469 bereaved family members of cancer patients rated that 25%
of patients experienced a mild self-perceived burden, and 25% experienced moderate to
severe self-perceived burden. Family members rated care strategies to alleviate patient-
perceived burden, the most useful being 1) eliminating pain and other symptoms that restrict
patient activity; 2) quickly disposing of urine and stools so that they are out of sight; 3)
supporting patients’ efforts to care for themselves (Akazawa et al., 2010). One systematic
review aimed to explore self-care strategies in end-of-life care in advanced cancer (Johnston
et al., 2009). Although self- care strategies such as using information and using distraction
techniques were identified these were largely initiated by researchers. No research used a
patient-centred approach and the author concluded that self-care in advanced cancer is an
under-explored area. Factors that prevented patients to self-care were low education, poor
socio-economic status, psychological distress and physical limitations.

One study of a UK urology ward’s inpatients and outpatients (n=881) with advanced or
metastatic urological cancer reported that 75% of out-patients had specific problems or were
generally unwell as a result of their disease and would have benefitted from specialist
palliative care. 25% were well at the time of their visit but potential psychosocial problems
arising from coping with terminal disease were not addressed (Brierly & O’Brien, 2008).
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Table 9:

Study
Fakhoury et al.
(1997)

Teunissen et
al. (2006)

Valdimars-dottir
et al. (2002)

Akazawa et al.
(2010)

Johnston et al.
(2009)
(review)

Brierly &
O’Brien (2008)

Summary of included studies
Population Methods
Well reported Well reported

Well reported Poorly reported

Well reported
measures used but

questionnaires completed 2-4
years after death of spouse.

Poorly Well reported
reported

Well reported Well reported
Well reported Well reported

Well reported. Standardised

Analysis

Well reported but
limited outcomes

Well reported

Well reported

Well reported

Well reported
narrative
summary of
evidence

Poorly reported

Relevance to guideline population

UK population. Carers of patients with
various primary cancers. Does not specify
care by specialist palliative care team.

Dutch population. Patients with various
primary cancers referred to palliative care
team

Swedish population. Women whose
husbands/partners had died from bladder
or prostate cancer.

Japanese population. Primary tumour site
not stated. Respondents were bereaved
family members as part of the Japan
Hospice and Palliative Care Evaluation.

Review of self-care at end-of-life in
advanced cancer. Concluded that evidence
in this area is limited.

UK population of urology inpatients and
outpatients.

Key findings

Over 70% of carers were satisfied with health
professionals. Duration of patient pain was not
associated with satisfaction. Patients’ cognitive and
psychological functioning associated with carer’'s
satisfaction.

The main support needs for all age groups were the
need for functional support and support in coping.
Less need for relational support and support in
communication with advancing age.

93% reported having access to pain control during
last 3mo of life compared to 33% having access to
psychological support.

25% reported patient having moderate to severe self-
perceived burden. Useful strategies to reduce burden
‘Eliminate pain and other symptoms’, ‘Quickly dispose
of urine and stools’, ‘Support patients to care for
themselves’

Self care strategies should be related to helping
patients cope with pain and debilitating symptoms,
coping emotionally and adjusting psychologically to
their illness and alleviating distress associated with
symptoms that cannot easily be improved e.g. weight
loss.

Many urological cancer patients were well at
admission but important psychosocial issues were
often not addressed during consultation
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Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Recommendations

Relative value placed on
the outcomes
considered

Quiality of the evidence

A member of the treating team should offer people with incurable
bladder cancer a sensitive explanation that their disease cannot be
cured and refer them to the urology multidisciplinary team.

Tell the primary care team that the person has been given a
diagnosis of incurable bladder cancer within 24 hours of telling the
person.

A member of the urology multidisciplinary team should discuss the
prognosis and management options with people with incurable
bladder cancer.

Discuss the role of specialist palliative care services with people
with incurable bladder cancer and, if they agree, refer them to a
specialist palliative care team (see NICE cancer service guidance
on Improving supportive and palliative care for adults with cancer
and Improving outcomes in urological cancers).

Offer people with symptomatic incurable bladder cancer access to
a urological team with the full range of options for managing
symptoms.

The GDG considered all aspects of the modified PICO table as
important. The GDG considered it crucial that patient and carer
information and support needs are met during end-of-life care. It was
also felt important that the person’s primary care team were informed of
the diagnosis to enable them to support the person and their family. The
GDG emphasised the importance of psychological well-being and quality
of life as well as relief from symptoms such as bleeding and pain.

The evidence presented for this review question was very limited and
there was no evidence specific to bladder cancer. There was no
evidence about informed choice/decision-making or about referral to
support groups/networks.

The quality of the evidence was assessed as being of low quality using
the NICE methodology checklist for qualitative studies.

The limitations of the evidence were mainly related to the lack of good
data to answer the review question. None of the studies were specific to
bladder cancer. Only one study was about urological cancer. The
included studies were qualitative interview studies or cross-sectional
guestionnaire studies, a majority of which were conducted in a non-UK
setting and did not specify if care was provided by a specialist palliative
care team. The published systematic review that was presented
concluded that there is a lack of evidence about self-care in advanced
cancer.

The lack of direct evidence meant that the GDG had to base their
recommendations upon clinical consensus. The GDG noted that access
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Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Other considerations

to the specialist palliative care team was central to the
recommendations, with a view to ensuring that there is rapid access and
effective liaison between teams. This is also in line with existing NICE
guidance (Improving Outcomes in Urological Cancer and Supportive and
Palliative care). The GDG considered the specific issues for bladder
cancer patients such as bleeding, haematuria and bladder irrigation
which require urological input while under the care of the palliative team
One study presented in the evidence review also suggested that there
may be lack of psychosocial support for urological cancer patients with
advanced disease.

No research recommendation was made.

The potential benefits of the recommendations include greater informed
patient choice, better symptom control, improved access to information
and psychosocial and spiritual support during palliative care. Efficient
referral to the appropriate team (e.g. urological input) may also reduce
inappropriate treatment. The GDG also considered that if the patient
has improved end-of-life care there is a potential benefit to bereaved
relatives in terms of reduced distress.

The GDG considered a potential harm from engaging the patient and
their family in conversations about their prognosis and palliative care is
that this could be very distressing. The GDG noted that recent
information suggests not all patients wish to be informed of their
diagnosis of incurable disease.

The GDG balanced the benefits against the harms by considering that it
is vital that patients are offered a full and sensitive explanation about
their prognosis and options for palliative treatment. The GDG
considered that, for the majority, the benefits of improved support during
palliative care and referral to the appropriate clinicians outweigh any
potential harms, but that patient consent should be acquired before
making a palliative care referral.

No health economic model was developed for this topic and no
economic evidence was identified.

The GDG considered the potential costs of the recommendations to be
from increased palliative care activity (e.g. more referrals) and clinical
nurse specialist involvement. There may also be increased NHS
community care costs.

The potential savings are likely to arise from reduced hospital-based
costs, reduced bed days and admissions. The GDG considered there
may be fewer investigations and a potential reduction in futile treatments

The GDG considered that there is likely to be net saving to the NHS.

The GDG considered equalities issues about access to palliative care
services from minority ethnic groups and according to age. The
recommendations made should help address any inequalities by
enabling access to palliative care for all patients with incurable bladder
cancer.

The GDG also considered the existing NICE guidance, notably the
Improving Outcomes Guidance for Urological Cancers, the Cancer
Service Guideline for Supportive and Palliative Care.

The GDG considered that it is likely to require considerable change in
practice to implement the recommendations. The GDG highlighted the
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shortage of CNSs for urological cancers as a potential issue in the
implementation of the guideline. There is likely to be an increase in
input from palliative care teams and uro-oncology CNSs for patients with
incurable disease.

Smoking cessation and long term outcomes for people
with bladder cancer

Compared to non-smokers, smokers have approximately three times the risk of developing
bladder cancer. People who stop smoking reduce their risk of developing bladder cancer by
30-60% within four years. Given the relationship between smoking and bladder cancer, there
is an opportunity to discuss a person’s smoking history during consultations about bladder
cancer.

For people with bladder cancer who smoke, other potential benefits of smoking cessation
include reduction in the risk of developing other smoking-related cancers and
cardiorespiratory disease, improved efficacy of radical radiotherapy and reduction in peri-
operative risk for radical cystectomy.

The timing of discussions about smoking and smoking cessation may be difficult to judge in
view of the distress and anxiety caused by a new diagnosis of bladder cancer and associated
treatment decisions.

Given the association between smoking and bladder cancer, and the known benefits of
smoking cessation, experts have questioned whether smoking cessation would reduce the
risk of progression and recurrence in people with bladder cancer.

Clinical question: Does smoking cessation affect outcomes for patients with bladder
cancer?

Clinical evidence (see also full evidence review)

Study quality and results

One systematic review (Crivelli et al., 2014) and a further three prognostic studies (Kim et al.,
2014; Wyszynski et al., 2014; Wang et al., 2014) were identified for the outcomes of
recurrence, progression, cancer-specific survival, overall survival and treatment-related
morbidity. One study presenting baseline data from a randomised trial (Ditre et al., 2011) was
identified for the outcome of health-related quality of life. The systematic review was clearly
focused and relevant to the review question for this topic. However, many of the included
studies focused on the impact of patients’ smoking status on clinical outcomes rather than
the effect of smoking cessation. The literature search was judged to be sufficiently rigorous
and the methodology was well reported. No formal study quality assessment was reported in
the systematic review. However, the studies were limited by heterogeneity in patient
characteristics (i.e. stage and grade), follow-up time, and the categorization of smoking
status, which precluded a meta-analysis. The use of intravesical therapy and repeat TURBT
also varied across studies and was often not reported. The study by Ditre et al. (2011) was
considered to be of low quality because the population was not relevant to the review
question (the majority of participants had lung or breast cancer). Study quality for the three
further prognostic studies was assessed using the NICE methodology checklist for
prognostic studies. The quality assessment item regarding loss to follow-up was not
considered relevant to this review question. In all studies the study sample was clearly
defined and represented the population of interest. All studies used an appropriate method of
analysis and hazard ratios (HRs) were provided. A narrative summary of the evidence is
presented.
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Evidence statements

Moderate quality evidence from one systematic review of 19 studies (Crivelli et al., 2014) and
three further observational studies (Kim et al., 2014; Wyszynski et al., 2014; Wang et al.,
2014) was identified (14,863 patients in total).

For patients treated with TURBT, nine out of 13 studies found a statistically significant
association of smoking with disease recurrence. Two out of eight studies and two out of two
studies, when stratified by smoking status and smoking exposure respectively, found
statistically significant associations between smoking and disease progression. The only
study that evaluated the influence of smoking on disease-specific survival revealed no
association. Overall survival was reported by four studies, three of which showed no
significant associations with smoking, whilst one study reported that continued smoking after
diagnosis, but not former smoking, was associated with shorter overall survival compared to
never smoking (Wyszynski et al., 2014).

For patients treated with radical cystectomy, three out of seven studies found statistically
significant associations of smoking status with recurrence. The same studies also found that
smoking was associated with disease-specific survival and overall survival, with smoking
history being an independent prognostic factor for overall survival in one study (HR 1.31,
95% CI 1.05-1.63). However, no distinction was made between former or current smokers.
The systematic review reported that in one study a reduced risk of recurrence (HR 0.44, 95%
Cl1 0.31-0.62), disease-specific mortality (HR 0.42, 95% CI 0.29-0.63) and overall mortality
(HR 0.69, 95% CI 0.52-0.91) was found for patients who quit smoking =10 years prior to
diagnosis compared with current smokers.

One study of 623 patients treated with BCG therapy for recurrent high-grade NMIBC reported
the effects of smoking status on BCG response. A response to BCG was defined as a
negative cystoscopy and negative urine cytology six months after treatment. There were no
differences in the probability of a complete response between never smokers vs. past
smokers vs. current smokers (77% vs. 76% vs. 77%, p=0.95). Adjustment for time since
smoking cessation was not associated with BCG response.

Low quality evidence was identified from one study which reported on the associations
between pain and current smoking status among cancer patients due to begin chemotherapy
treatment (Ditre et al., 2011). Only 6% of the study population were diagnosed with bladder
cancer. Current smokers reported more severe pain and greater interference from pain than
never smokers. There were no differences in pain severity between former smokers and
either current or never smokers. Current smokers also reported experiencing greater
interference from pain than former smokers. Pain-related distress scores did not significantly
differ between groups.

Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Offer smoking cessation support to all people with bladder cancer
who smoke, in line with Smoking cessation services (NICE public
health guidance 10) and Brief interventions and referral for

Recommendations smoking cessation (NICE public health guidance 1).

Relative value placed on The GDG considered recurrence, progression, and survival to be the
the outcomes most important outcomes. Recurrence was considered to be important
considered because it necessitates more cystoscopies, follow-up, and treatment.
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Therefore, reductions in recurrence can be very beneficial to patients
and the NHS. Likewise, progression is important because it is
associated with worse outcomes for patients and further treatment.
Overall survival was considered to be important as it is a crucial aspect
for most medical interventions.

There were no outcomes from the PICO that were not reported in the
evidence and no additional outcomes (i.e. not specified in the PICO)
were used to make recommendations.

Quality of life and treatment-related morbidity were not considered to be
useful once the evidence was appraised. This was because there was
limited evidence in this area.

Quality of the evidence The systematic review was assessed as being of high quality using the
NICE methodology checklist for systematic reviews, although no formal
study quality assessment of individual studies was reported in the
review. The quality of the additional prognostic studies was assessed as
being of high quality using the NICE methodology checklist for
prognostic studies. The study reporting quality of life data was
considered to be low quality because the population was not relevant to
the review question (the majority of participants had lung or breast
cancer).

Although the evidence was generally assessed as being of good quality
using the NICE checklists, the reviewer highlighted some potential
issues with the evidence. Most notably, many of the studies included in
the systematic review focused on the impact of patients’ smoking status
on clinical outcomes rather than the effect of smoking cessation. Also,
different definitions of smoking cessation were used in the studies and
patient populations were heterogeneous, which prevented the pooling of
data. In addition, there were a very small number of events for
progression, which may reduce the power to observe an effect. The data
on overall survival was limited because only eight studies reported this
outcome, and only two of these studies showed an impact of smoking on
overall survival. A further limitation was that the follow-up periods in the
studies were highly variable. A general lack of long-term follow-up also
reduces the power of events observed.

The GDG noted these limitations and they affected the
recommendations that were made. The GDG felt they could only make
general recommendations (PH1). The different definitions of smoking
cessation proved particularly troublesome. The GDG felt this prevented
them from drawing stronger conclusions because the data on patients
who quit smoking could not be pooled.

The GDG made a research recommendation because they wanted to
address the limited availability of data on the impact of smoking
cessation, particularly on progression and overall survival. Furthermore,
the GDG considered that getting a definitive answer on whether offering
smoking cessation interventions improves bladder cancer specific
outcomes was very important.

Despite the limitations of the evidence base (significant enough to
warrant a research recommendation), the GDG wanted to make a
recommendation in this area. The GDG felt this was appropriate as the
recommendation is in line with existing NICE guidance and there is a low
likelihood of harmful effects associated with recommending smoking
cessation.

Trade-off between The GDG considered the potential benefits of the recommendation to be
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clinical benefits and accrued by current smokers that decide to give up smoking. The primary

harms potential benefits were identified as a reduction in recurrence and
progression and an improvement in overall survival. The GDG also felt
that there may be further benefits associated with reduced complication
rates after surgery.

The GDG considered the potential harms of the recommendation to be
an increase in patient anxiety and weight gain after smoking cessation.

In balancing the potential harms and benefits, the GDG felt that the
potential benefits strongly outweighed the potential harms. This is
because improved survival and potentially a reduced need for further
treatment is likely to be far more important to patients and the NHS than
a potential for weight gain and anxiety.

Trade-off between net A health economic evaluation was not conducted for this topic and no

health benefits and suitable health economic data was identified in the literature review.

resource use However when making their decision, the GDG did consider the potential
costs and savings of the recommendations.

The GDG recognised that there would be some costs associated with
the smoking cessation interventions but felt that they were relatively
cheap. In addition, the recommendation is line with existing guidance
and so smoking cessation support should already be offered.

The GDG considered one of the economic benefits to be a reduced
need for medical interventions, including general anaesthetic,
cystoscopy, intravesical therapy, imaging, cystectomy and radiotherapy.
The GDG felt that a further benefit could be a reduction in post-operative
complications.

Overall, the GDG felt that there was unlikely to be any substantial
increase in costs as a result of the recommendation. This is because
smoking cessation interventions are relatively cheap and are likely to be
offset by a reduced need for medical interventions and a reduction in
post-operative complications.

Other considerations In terms of equalities concerns, the GDG noted that the prevalence of
smoking is higher in more deprived groups who are also less likely to
give up smoking following the offer of interventions. The GDG further
noted that bladder cancer incidence increases and relative survival
decreases with increasing deprivation

The GDG also thought that there could be a potential language barrier to
people whose first language is not English.

The GDG also considered the possibility of any changes in practice
necessitated to implement recommendations. The GDG believes that
smoking cessation is not routinely offered in urology clinics to all bladder
cancer patients who smoke. Therefore, there may be a need for further
resources in these clinics to support smoking cessation.

However, all patients should be advised to quit smoking according to
current NICE guidance. Communication between primary and
secondary/tertiary care needs to be strengthened to support smoking
cessation in bladder cancer patients.

When making their recommendations, the GDG also considered the
well-evidenced general health and economic benefits from smoking
cessation.

© National Collaborating Centre for Cancer
74



2.5

N

© 0 ~No g~ w

11

12
13

14
15
16

17
18

19
20

21
22
23

24
25

26
27
28

29
30

Bladder cancer: diagnosis and management
Patient centred care

Why is this important The benefits of smoking cessation are well described, in terms of
general health. The causative link between smoking and bladder cancer
is also well known. There is also evidence that stopping smoking after
the diagnosis of bladder cancer reduces risk of recurrence.

this may be the case for those with bladder cancer.

A diagnosis of bladder cancer for people who smoke therefore allows
them the opportunity to help themselves by taking the opportunity to stop
smoking, and reduce their risk of recurrence. This research will examine
whether an enhanced cessation programme is more effective than the
current standard cessation support.
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Diagnhosing and staging bladder cancer

Endoscopic Assessment

Bladder cancer is usually identified during a telescopic check of the bladder (cystoscopy),
under local anaesthetic. The light source routinely used during the procedure produces white
light. Bladder cancer is occasionally missed during cystoscopy. Therefore other technologies
have been proposed to try to improve the accuracy of cystoscopy.

Two new technologies to enhance the accuracy of cystoscopy are photodynamic diagnosis
and narrow band imaging. Both technologies aim to make visual assessment of the bladder
more accurate.

Photodynamic diagnosis requires the instillation of a photosensitiser compound into the
bladder shortly before cystoscopy. This compound is absorbed more strongly by bladder
cancer than by the normal bladder lining and fluoresces bright pink when a special blue light
is used at cystoscopy. This makes it easier to see bladder cancer.

Narrow band imaging uses a processor to filter out all but the blue and green light
wavelengths. This has the effect of sharpening the contrast between normal tissue and
bladder cancer. It does not require any prior preparation such as a photosensitiser.

Neither of these technologies is currently widely used in the NHS.

Clinical question: What are the most effective endoscopic techniques for diagnosing bladder
cancer (for example white light, blue light, narrow band cystoscopy)?

Clinical evidence (see also full evidence review)

Study quality and results

A Health Technology Assessment (HTA) was identified (Mowatt et al., 2010), which reviewed
the diagnostic accuracy of photodynamic diagnosis (PDD) and white light cystoscopy (WLC).
27 studies (from 36 reports) were included in the HTA review and a further four studies were
identified from the literature search. The reference standard for studies of diagnostic
accuracy was histopathological examination of biopsied tissue. A summary of the pooled
estimate results from the HTA are shown in Tables 10 and 11. A systematic review of the
diagnostic accuracy of narrow band imaging (NBI) and WLC was identified (Zheng et al.,
2012) and the results are provided in Tables 12, 13, and 14. Evidence for recurrence was
gathered from one systematic review of raw data of WLC and Hexaminolevulinate (HAL)
PDD (Burger et al., 2013) and one randomised trial of NBl and WLC (Naselli et al., 2012).
Recurrence data are provided in tables 15 and 16.

Evidence statements
Photodynamic diagnosis (PDD) versus white light cystoscopy (WLC)
Diagnostic accuracy

In both patient and biopsy based detection of bladder cancer PDD had a higher sensitivity
but lower specificity than WLC (Mowatt et al., 2010). Five studies (370 patients) reported
patient-based detection. In the pooled estimates the sensitivity for PDD was 92% (95% ClI
80% to 100%) compared with 71% (95% CI 49% to 93%) for WLC, whereas the specificity
for PDD was 57% (95% CI 36% to 79%) compared with 72% (95% CI 47% to 96%) for WLC,
with the Cls for the two techniques overlapping. A total of 14 studies (1746 patients)
reported biopsy-based detection (number of biopsies: 8574 for PDD analysis, 8473 for WLC
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analysis). In the pooled estimates the sensitivity for PDD was 93% (95% CI 90% to 96%)
compared with 65% (95% CI 55% to 74%) for WLC, whereas the specificity for PDD was
60% (95% CI 49% to 71%) compared with 81% (95% CI 73% to 90%) for WLC. The pair of
Cls for both sensitivity and specificity did not overlap, providing evidence of a difference in
diagnostic performance between the techniques. The point estimates of the patient-level
analysis were similar to those from the biopsy-level analysis, although the intervals were
substantially wider, as might be expected because of the smaller number of studies and
observations available for this level of analysis (moderate quality evidence).

For less aggressive, lower risk tumours (pTa, G1, G2), the median sensitivities for PDD and
WLC were broadly similar for patient-based detection, and higher for PDD than WLC for
biopsy-based detection. For more aggressive, higher risk tumours, the median sensitivity of
PDD was higher than WLC for both patient and biopsy-based tumour detection. When CIS
was considered separately, the median sensitivity of PDD for detecting CIS was much higher
than that of WLC, for both patient and biopsy-based detection. However, these results
should be interpreted with caution as some of the median sensitivities are based on a small
number of studies/patients.

Side effects of photosensitising agent used

The HTA by Mowatt et al. (2010) reported that 18 studies used 5-ALA as the photosensitising
agent. Seven studies (1320 patients) reported that no side-effects were associated with the
instillation of 5-ALA. Five studies used HAL as the photosensitising agent. Two studies
reported adverse events in 40 out of 52 and 4 out of 20 patients, respectively, although none
was considered to be related to the HAL instillation.

Recurrence

Moderate quality evidence from the systematic review by Burger et al. (2013) reported that in
all three studies included in the meta-analysis, HAL cystoscopy was associated with lower
recurrence. The overall recurrence rate was 34.5% WLC versus 45.4% PDD (RR 0.76, 95%
Cl1 0.63 t0 0.92), in favour of HAL cystoscopy. One study (Geavlete et al., 2012) was
excluded from the meta-analysis by Burger et al. (2013) as no raw data were provided. Two
further studies (Karaolides et al., 2012; O’Brien et al., 2013) were published after the meta-
analysis by Burger et al. (2013) was conducted. The published data from these three studies
were added to the meta-analysis which reduced the effect estimate and 95% Cls further in
favour of PDD (RR 0.69, 95% CI 0.58 to 0.82).

Narrow band imaging (NBI) versus white light cystoscopy (WLC)
Diagnostic accuracy

Zheng et al. (2012) used the I index to describe the percentage of variation across studies
that was due to heterogeneity rather than chance. The authors reported significant
heterogeneity among studies for NBl and WLC analysis, with 1% values all above 75%,
indicating high heterogeneity. Due to the low number of studies, a meta-regression and
subgroup analyses could not be performed to identify the sources of heterogeneity.

Five studies (759 patients) were pooled for NBI in a patient level analysis. The pooled
sensitivity and specificity of NBI were 94% (95% CI 91% to 96%) and 85% (95% CI 81% to
78%). Three studies (648 patients) were included in the pooled patient level estimates for
WLC. The pooled sensitivity and specificity for WLC were 85% (95% CI 80% to 89%) and
87% (95% CI 83% to 90%).

Four studies (341 patients, 1195 biopsies) were included in the pooled biopsy level analysis
for NBl and WLC. The pooled sensitivity and specificity for NBI were 95% (95% CI 93% to
96%) and 55% (95% CI 50% to 59%). The pooled sensitivity and specificity for WLC were
75% (95% CI 72% to 78%) and 72% (95% CI 68% to 76%).
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Therefore, NBI had a higher sensitivity than WLC in both the patient level and biopsy level
analyses, with no overlap between Cls. NBI had a lower specificity than WLC in both the
patient level and biopsy level analyses. 95% Cls did not overlap in the biopsy level analysis,
providing evidence of a difference in diagnostic performance between the two tests.

Recurrence

Moderate quality evidence from one prospective randomised trial of 148 patients (Naselli et
al., 2012) comparing TUR performed with NBI or WL, reported a 12-month recurrence rate of
32.9% (25/76) in the NBI group and 51.4% (37/72) in the WL group (RR 0.64, 95% CI 0.43 to
0.95).

Process-related morbidity/health-related quality of life

A cross-sectional questionnaire study was conducted as part of a randomised trial (van der
Aa et al., 2008), which assessed patient-reported perceived burden of cystoscopic and
urinary surveillance (low quality evidence). Patients completed questionnaires one week
after cystoscopy or one week after collection of a urine sample for microsatellite analysis.
732 questionnaires completed by 197 patients were available for cystoscopy. The
introduction of the cystoscope was considered most often burdensome, being at least quite
discomforting in 39% of the questionnaires, and at least quite painful in 35% of the
guestionnaires. Painful voiding of urine was reported in 31% of cases after cystoscopy, urge
and frequency were reported in 35% of questionnaires. Haematuria and fever occurred
infrequently. After cystoscopy, at least a little impact on daily activities was reported in
134/720 (19%) of the questionnaires, and at least a little impact on social activities were
reported in 86/723 (12%). Overall burden was calculated from the items on pain and
discomfort with scores ranging from one (no burden) to three (much burden). The mean
overall burden was 1.33 (SE = 0.017). Increasing age was associated with less reported
overall burden of cystoscopy.
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Table 10: Summary of pooled estimate results for PDD and WLC for patient-based detection of bladder cancer (reported in Mowatt et

Negative likelihood
ratio (95% ClI)

0.13 (0.01 to 0.32)

0.40 (0.12 to 0.67)

Negative likelihood ratio

0.12 (0.06 t0 0.17)

0.44 (0.33 to 0.54)

AUC (standard
error)
0.978 (0.015)

0.894 (0.08)

al., 2010)
Positive
No. of Sensitivity (%) Specificity (%) DOR (95%  likelihood ratio
Test studies No. analysed (95% Cl) (95% Cl) Cl) (95% ClI)
PDD 5 370 92 (80 to 100) 57 (36 to 79) 16.50 (1.00 2.17 (1.16 to 3.19)
to 42.23)
WLC 5 370 71 (49 to 93) 72 (47 to 96) 6.44 (1.00 2.57 (0.53t0 4.61)
to 14.24)
Abbreviations: Cl, confidence interval; DOR, diagnostic odds ratio.
Table 11: Summary of pooled estimate results for PDD and WLC for biopsy-based detection of bladder cancer (reported in Mowatt et
al., 2010)
No. of No. Sensitivity (%) Specificity (%) Positive likelihood ratio
Test studies analysed (95% Cl) (95% Cl) DOR (95% Cl)  (95% ClI) (95% Cl)
PDD 14 1746 93 (90 to 96) 60 (49 to 71) 20.29 (9.20t0  2.33(1.73 10 2.92)
31.37)
WLC 14 1746 65 (55 to 74) 81 (73 to 90) 7.76 (3.39 to 3.38 (2.01 to 4.75)
11.93)
Table 12: Summary of pooled estimate results for NBl and WLC for patient-based detection of bladder cancer (reported in Zheng et
al. 2012)
Positive Negative
Sensitivity (%) (95% Specificity (%) (95% likelihood likelihood
Test No. of studies No. analysed Cl) Cl) DOR (95% CI) ratio ratio
NBI 5 759 94 (91 to 96) 85 (81 to 78) 185.32 (45.71to  7.04 (3.36 to 0.05 (0.01 to
751.26) 14.75) 0.24)
WLC 3 648 85 (80 to 89) 87 (83 to 90) 42.93 (8.09 to 6.94 (2.05 to 0.18 (0.09 to
227.88) 23.47) 0.36)

Abbreviations: AUC, area under the receiver operating characteristic curve; Cl, confidence interval; DOR, diagnostic odds ratio.
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1
2 Table 13: Summary of pooled estimate results for NBl and WLC for biopsy-based detection of bladder cancer (reported in Zheng et
3 al 2012)
No. of Sensitivity (%) (95% Specificity (%) Positive likelihood Negative likelihood
Test studies No. analysed Cl) (95% ClI) DOR (95% Cl) ratio ratio AUC (standard error)
NBI 4 341 (1195 95 (93 to 97) 55 (50 to 59) 23.05 (9.23 to 2.08 (1.26 to 3.45) 0.11 (0.07 to 0.17) 0.903 (0.067)
lesions) 57.55)
WLC 4 341 (1195 75 (72 to 78) 72 (68 to 76) 5.88 (2.41to 2.49 (1.17 t0 5.27) 0.42 (0.28 to 0.62) 0.768 (0.056)
lesions) 14.35)

4 Table 14: Summary of pooled estimate results for NBI for patient-based detection of CIS (reported in Zheng et al. 2012)

No. of Sensitivity (%) Specificity (%) Negative
Test studies No. analysed (95% ClI) (95% ClI) DOR (95% Cl) Positive likelihood ratio likelihood ratio AUC (standard error)
NBI 4 719 93 (88 to 96) 77 (73 to 80) 48.88 (15.64 to 4.55 (2.82to 7.33) 0.13 (0.05 to 0.30) 0.94 (0.033)
152.77)
5
6
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1 Table 15: GRADE evidence profile: What are the most effective endoscopic techniques for diagnosing bladder cancer. Comparison:

2 hexaminolevulinate (HAL) photodynamic diagnosis (PDD) versus white light cystoscopy (WLC)
Quality assessment No of patients Effect
No of Design Risk of Inconsistency Indirectness Imprecision Other PDD WLC Relative Absolute
studies bias considerations (95% ClI) Quality
Recurrence (follow-up 9-12 months)
3t randomised none none none Serious® none 107/310 147/324 RR0.76 (0.63 109 fewer per 1000 MODERATE
trials (34.5%) (45.4%) to0.92) (from 36 fewer to 168
fewer)
Recurrence (including other published data) (follow-up 9-12 months)
6° randomised none serious* none None none 148/539 219/550 RR 0.69 (0.58 131 fewer per 1000 MODERATE
trials (27.5%) (39.8%) to0.82) (from 76 fewer to 177
fewer)
Recurrence (at least one T1 or CIS)
1° randomised none none none serious® none 26/74 45/87 RR 0.68 (0.47 166 fewer per 1000 MODERATE
trials (35.1%) (51.7%) to 0.98) (from 10 fewer to 274
fewer)
Recurrence (at least one Ta)
1° randomised none none none serious®’ none 92/256  119/268 RR 0.81 (0.66 84 fewer per 1000 (from  MODERATE
trials (35.9%) (44.4%) to 1.00) 151 fewer to 0 more)
Recurrence (high risk subgroup)
1° randomised none none none serious®’ none 46/126  70/144 RR0.75(0.56 122 fewer per 1000 MODERATE
trials (36.5%) (48.6%) to 1.00) (from 214 fewer to 0
more)
Recurrence (intermediate risk subgroup)
1° randomised none none none serious®’ none 43/95 40174 RR 0.84 (0.62 86 fewer per 1000 (from  MODERATE
trials (45.3%) (54.1%) to1.14) 205 fewer to 76 more)
Recurrence (low risk subgroup)
1° randomised none none none serious®’ none 14/78 34/98 RR 0.52 (0.30 167 fewer per 1000 MODERATE
trials (17.9%) (34.7%) to 0.89) (from 38 fewer to 243
fewer)

3 'From meta-analysis in Burger et al. (2013) ? Low number of events limits precision % From meta-analysis in Burger et al. (2013) plus published data from Geavlete et al.
4 2012; Karaolides et al. 2012; O'Brien et al. 2013 * Published data only from 3 studies. ® From meta-analysis in Burger et al. (2013). Number of studies in subgroup analysis
5 not reported. ® Low number of events ’ Confidence interval includes null value

6
7
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1 Table 16: GRADE evidence profile: What are the most effective endoscopic techniques for diagnosis bladder cancer. Comparison:
2 narrow band imaging (NBI) versus white light cystoscopy (WLC)

randomised none none none serious® none 25/76 37/72 RR 0.64 (0.43 185 fewer per 1000 MODERATE
trials (32.9%) (51.4%) to 0.95) (from 26 fewer to 293
fewer)

3 ' Naselli et al. 2012 ? Small sample size / Low number of events

4
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Cost-effectiveness evidence

The primary results of the analysis by Mowatt et al. 2010 are summarised in the table 17.
While the study is of methodologically high quality, there were concerns about the use of life
years as the primary effectiveness measure in the majority of analyses. This makes cost-
effectiveness difficult to assess as there is no established cost-effectiveness threshold based
on life years in the UK.

However, the results do provide some indication of cost-effectiveness in this area. Firstly, it is
notable that, in the base case analysis, most strategies were found to be superior in life year
terms to the strategy used in current practice (flexible cystoscopy and white light
cystoscopy). Secondly, excluding studies that were either dominated or extendedly
dominated in the base case analysis, leaves six strategies that are likely to be candidates for
the most cost-effective strategy overall:

1. Cytology and white light cystoscopy used in initial diagnosis and follow-up (CTL_WLC
[CTL_WLC]).

2. Cytology and photodynamic diagnosis used in initial diagnosis with cytology and white
light cystoscopy used in follow-up (CTL_PDD [CTL_WLC])).

3. FISH and photodynamic diagnosis used in initial diagnosis with FISH and white light
cystoscopy used in follow-up (FISH_PDD [FISH_WLC]).

4. Immunocyt and photodynamic diagnosis used in initial diagnosis with Immunocyt and
white light cystoscopy used in follow-up (IMM_PDD [IMM_WLC]).

5. Flexible cystoscopy, FISH and photodynamic diagnosis used in initial diagnosis with FISH
and white light cystoscopy used in follow-up (CSC_FISH_PDD [FISH_WLC]).

6. Flexible cystoscopy, Immunocyt and photodynamic diagnosis used in initial diagnosis with
flexible cystoscopy and white light cystoscopy used in follow-up (CSC_IMM_PDD
[CSC_WLC)).

While there were concerns about the applicability of the available quality of life (QoL) data
that prevented them being used in the base case analysis, they were included in a sensitivity
analysis where quality adjusted life years (QALYs) were generated. This analysis used QoL
values from other urological cancers.

When considering the sensitivity analysis using QALYS, the strategy of FISH and
photodynamic diagnosis used in initial diagnosis with FISH and white light cystoscopy used
in follow-up (FISH_PDD [FISH_WLC]) appears to be the most cost-effective at a threshold of
£20,000 per QALY. However, there is a lot of uncertainty around this conclusion because of
the strong reservations about using the QoL data.

A probabilistic sensitivity analysis (PSA) was conducted for both the base case analysis and
the sensitivity analysis where QALYs are used. In both analyses, the PSA results
demonstrated considerable uncertainty. Indeed, there was no clear strategy that would be
preferred based on the PSA results.

Overall, it is difficult to fully and robustly assess cost-effectiveness in this area. However, it
does appear that strategies involving urinary biomarkers, cytology or PDD provide additional
benefits compared to current practice and do so at a cost that society might be willing to pay.
Of particular note to the topic at hand is that photodynamic diagnosis (PDD) appears to be a
cost-effective alternative to WLC as an initial diagnostic test.
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1 Table 17: Modified GRADE table showing the included evidence (Mowatt et al. 2010) comparing urine tests and endoscopic

2

Study

Mowatt
et al.
2010

NIHR
HTA

techniques in the diagnosis of new and recurrent bladder cancer

Comparators:
initial diagnosis Incr Incr

Population (follow-up) Costs Effects costs effects ICER

Men with Full results of base case analysis (using life years [LYS] as

suspected effectiveness measure)

el 1. CTL_WLC £1,043 1159 -

cancer. (CTL_WLC) LYs
2. CTL_PDD £1,094 11.60 £51 0.01 £3,423
(CTL_WLC) LYs
3. FISH_WLC £1,171 11.62 £77 0.01 £5,575
(FISH_WLC) life

years

4. FISH_PDD £1,235 11.64 £64 0.02 £2,762
(FISH_WLC) LYs
5. NMP22_WLC £1,242 11.61 £6 -0.03 Dominated
(NMP22_WLC) LYs
6. NMP22_PDD £1,321 11.62 £86 -0.02 Dominated
(NMP22_WLC) LYs
7. IMM_WLC £1,345 11.63 £109 -0.01 Dominated
(IMM_WLC) LYs
8. IMM_PDD £1,458 11.65 £223 0.01 £28,864
(IMM_WLC) LYs
9.CSC_CTL_WLC £1,662 11.62 £204 -0.03 Dominated
(CTL_WLC) LYs
10. £1,807 11.63 £349 -0.02 Dominated
CSC_FISH_WLC LYs
(FISH_WLC)
11. £1,851 11.62 £393 -0.02 Dominated
CSC_NMP22_WLC LYs

(NMP22_WLC)

Uncertainty
One-way sensitivity
analyses
Numerous one-way
sensitivity analyses
were conducted.

One of the sensitivity
analyses is of
particular interest
because it involved
measuring
effectiveness using
QALYs (the
effectiveness
measure preferred by
NICE). This was done
by applying quality of
life measures
associated with other
urological cancers
(results shown in
table).

Additional one-way
sensitivity analyses
were conducted on
key variables
identified by the
author (using life
years as the
effectiveness
measure).

Applicability

Partly
applicable.

High quality
evaluation that
considers the
UK health
system.

However, in
most
analyses,
NICE’s
preferred
effectiveness
measure
(QALYS) is not
used.

Limitations

Minor
limitations.

Most of the
input
parameters
were informed
by systematic
review.

However, in
some
instances,
assumptions
were
necessary
because of a
lack of
available
evidence.

Jaoued Jappe|q Buibels pue Buisoubeiq

Juswalbeuew pue sisoubelp :1aourd Jappe|g



98

Jaoue) 10} anua) Buireloge||oD reuoneN o

Study

Population

Comparators:
initial diagnosis
(follow-up)

12. CSC_CTL_PDD
(CTL_WLC)

13. CSC_WLC
(CSC_WLC)

14.
CSC_IMM_WLC
(IMM_WLC)

15.
CSC_CTL_WLC
(CSC_WLC)

16.
CSC_FISH_PDD
(FISH_WLC)

17.
CSC_FISH_WLC
(CSC_WLC)

18.
CSC_NMP22_WLC
(CSC_WLC)

19. CSC_PDD
(CSC_WLC)

20.
CSC_NMP22_PDD
(NMP22_WLC)

21.
CSC_IMM_WLC
(CSC_WLC)

22.CSC_CTL_PDD
(CSC_WLC)

23. CSC_IMM_PDD
(IMM_WLC)

Costs
£1,859

£1,920

£1,941

£1,997

£2,005

£2,042

£2,070

£2,082

£2,089

£2,105

£2,145

£2,195

Effects

11.65
LYs

11.60
LYs

11.63
LYs

11.62
LYs

11.66
LYs

11.63
LYs

11.62
LYs

11.63
LYs

11.65
LYs

11.63
LYs

11.64
LYs

11.66
LYs

Incr
costs

£401

£462

£483

£539

£547

£37

£65

£77

£84

£100

£140

£190

Incr
effects

0

-0.04

-0.02

-0.03

0.01

-0.03

-0.03

-0.03

-0.01

-0.03

-0.01

<0.01

ICER
Dominated

Dominated

Dominated

Dominated

£60,284

Dominated

Dominated

Dominated

Dominated

Dominated

Dominated

£309,256

Uncertainty

Throughout the
analyses, one of the
following strategies
was the most cost-
effective strategy
(assuming a threshold
of £30,000 per life
year):

CTL_WLC
(CTL_WLC)
CTL_PDD
(CTL_PDD)
IMM_PDD
(IMM_WLC)
FISH_PDD
(FISH_WLC)

CSC_FISH_PDD
(FISH_WLC)

CSC_PDD
(CSC_WLC)
CSC_IMM_PDD
(IMM_WLC)

Probabilistic
sensitivity analyses

In addition, a
probabilistic
sensitivity analysis
(PSA) was conducted
for both the base
case analysis and the
sensitivity analysis
where QALYs are

Applicability

Limitations

Jaoued Jappe|q Buibels pue Buisoubeiq

Juswabeuew pue sisoubelp :1aourd Jappe|g



.8

1aoue) 10} anua) Buneloge||oD reuoneN o

Study

Population

Comparators:
initial diagnosis
(follow-up)

24,
CSC_FISH_PDD
(CSC_WLC)

25,
CSC_NMP22_PDD
(CSC_WLC)

26. CSC_IMM_PDD
(CSC_WLC)

Costs
£2,270

£2,318

£2,370

Effects

11.66
LYs

11.65
LYs

11.65
LYs

Incr
costs

£75

£123

£175

Incr

effects

0

-0.01

<0.01

ICER
Dominated

Dominated

£237,863

Base case analysis results without dominated and extendedly

dominated options (using LYs as effectiveness measure)

1. CTL_WLC
(CTL_WLC)
2. CTL_PDD
(CTL_WLC)
4. FISH_PDD
(FISH_WLC)
8. IMM_PDD
(IMM_WLC)

16.
CSC_FISH_PDD
(FISH_WLC)

26. CSC_IMM_PDD
(CSC_WLC)

£1,043

£1,094

£1,235

£1,458

£2,005

£2,370

11.59
LYs

11.60
LYs

11.64
LYs

11.65
LYs

11.66
LYs

11.65
LYs

£51

£141

£223

£547

£365

0.01

0.04

0.01

0.01

<0.01

£3,423

£3,806

£28,864

£60,284

£270,375

Sensitivity analysis using quality adjusted life years [QALYs] as

effectiveness measure

1. CTL_WLC
(CTL_WLC)

2. CTL_PDD
(CTL_WLC)

4. FISH_PDD

£1,043

£1,094

£1,235

9.00
QALYs

9.01
QALYs

9.04

£51

£141

0.01

0.03

£4,678

£5,051

Uncertainty

used.

In both analyses, the
PSA results
demonstrated
considerable
uncertainty. Indeed,
there was no clear
strategy that would be
preferred based on
the PSA results.

However, in the
analysis using
QALYs, three
strategies were found
to have around a 20%
probability of being
cost-effective over
much of the
thresholds; CTL-WLC
(CTL-WLC), FISH-
PDD (FISH-WLC) and
CSC-FISH-WLC
(FISH-WLC).

Applicability  Limitations
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Comparators:
initial diagnosis Incr Incr

Study  Population (follow-up) Costs Effects costs effects ICER Uncertainty Applicability Limitations
(FISH_WLC) QALYs
8. IMM_PDD £1,458 9.04 £223 <0.01 Extendedly
(IMM_WLC) QALYs dominated
16. £2,005 9.05 £770 0.01 £66,905
CSC_FISH_PDD QALYs
(FISH_WLC)
19. CSC_PDD £2,082 9.01 £77 -0.04 Dominated
(CSC_WLC) QALYs
23.CSC_IMM_PDD £2,195 9.05 £190 O Dominated
(IMM_WLC) QALYs
26. CSC_IMM_PDD £2,370 9.05 £365 O Dominated
(CSC_WLC) QALYs

Comments: The majority of the analyses use life years as the measure of the effectiveness. Quality adjusted life years (QALYs) are the preferred
effectiveness measure of NICE.

Abbreviations and notation:

CSC - flexible cystoscopy, CTL — cytology, WLC — white light cystoscopy, PDD — photodynamic diagnosis, IMM — immunoCyt urinary biomarker, FISH —
FISH urinary biomarker, NMP22 — NMP22 urinary biomarker

The strategies consist of investigations used in initial diagnosis and follow-up. The investigations used in follow are denoted in brackets. For example, a
strategy of “FISH_PDD (FISH_WLC)” means that “FISH_PDD” is used in initial diagnosis while “FISH_WLC” is used in follow-up.

Each of the strategies used in diagnosis and follow-up consist of a first line test and a second line test. The 1 line test could be one test (CSC, CTL or

urinary biomarker) or a combination of tests (will always include CSC and then either biomarker or CTL or both). The 2™ line test will always be either a
PDD or WLC. Patients would need to be positive on both tests to be diagnosed. If negative at the 1* line, then the patient would either receive another

urine test or cytology (depending on strategy) or they would not be diagnosed (and would then possibly be followed-up).

Note also that in follow-up, the same 1% line test will be used as in initial diagnosis and the 2™ line test will always be WLC
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Bladder cancer: diagnosis and management
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Offer white-light-guided TURBT, with photodynamic diagnosis,

narrow-band imaging, cytology or a urinary biomarker (FISH,

ImmunoCyt or NMP22) to people with suspected bladder cancer.

This should be carried out or supervised by a urologist
Recommendations experienced in TURBT.

Relative value placed on All outcomes specified in the PICO were reported in the evidence.
the outcomes

considered Sensitivity, specificity, and recurrence were considered by the GDG to

be the most important outcomes. Sensitivity and specificity provide
information about the accuracy of the test in detecting bladder cancer.
Recurrence is a measure of the efficacy of the test.

Morbidity was not considered to be an important outcome because all
patients have to undergo cystoscopy. Consideration was given to the
need for a catheter pre-PDD.

Quality of the evidence Moderate to high quality evidence was identified for sensitivity and
specificity and was assessed with the QUADAS tool. Recurrence data
was assessed as being of moderate quality using GRADE.

The evidence was limited by a lack of long-term follow-up. There were
no direct comparisons between PDD and NBI and all patients were
initially diagnosed by white light flexible cystoscopy.

The evidence suggests enhancement of diagnostic accuracy of WLC by
the addition of PDD or NBI but due to the lack of direct comparison it is
not known if one is more effective than the other. This prevented the
GDG from being able to make a specific recommendation for either PDD
or NBI. Therefore, the GDG recommended either PDD or NBI to
increase diagnostic accuracy, and also made a research
recommendation to compare the two tests. A research
recommendation was made because there is no existing comparison of
PDD with NBI and it was considered important to ascertain whether
either test affects long-term outcomes.

The GDG reviewed the data that the use of an initial biomarker might be
an effective strategy but using clinical experience they considered that
flexible cystoscopy should remain the initial screening investigation in
order to diagnose non bladder cancer causes of bladder symptoms.
Moderate quality health economic evidence was identified. The
evidence was limited by the assumptions about the benefits of detecting
bladder cancer earlier. QALYs were not used in the base case analysis,
and the economic model did not include NBI.

The GDG assumed that NBI would perform similarly to PDD in cost-
effectiveness analysis. The cost-effectiveness evidence was used for
guidance rather than overriding clinical imperatives.

Trade-off between The potential benefit of the recommendations is improved diagnostic
clinical benefits and accuracy of cystoscopy. This may lead to fewer recurrences and
harms therefore fewer TURBTS.

This was balanced against the potential harms from more biopsies
(some due to false positive findings) leading to increased risk of
complications and patient anxiety. There may also be extra
catheterisation from an increase in patients undergoing PDD.

© National Collaborating Centre for Cancer
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The GDG agreed that the benefits would outweigh the harms. Improved
sensitivity was considered more important for patients than false
positives. Improved diagnostic accuracy would also reduce over-
treatment resulting from false positive test results.

Trade-off between net The GDG considered the cost-effectiveness evidence presented but this

health benefits and did not override the clinical evidence. The GDG felt that a strategy with

resource use flexible cystoscopy as the first line test would always be used, and
therefore excluded all strategies that did not include flexible cystoscopy
as the initial test.

The recommendations may incur costs by the increased use of PDD,
NBI or urinary biomarkers as well as the costs associated with more
biopsies (including histopathology and morbidity).

However, there are potential savings from more accurate diagnosis and
the reduction of recurrences and residual tumours.

Based on their judgement and the economic evidence presented, the
GDG considered that their recommendations were likely to be cost-
effective over the long-term.

In the economic evidence, the strategy considered to represent current
practice was found to be clinically inferior to most other strategies.

In a modified analysis for the GDG (where all strategies that did not
include flexible cystoscopy as the initial test were excluded),
recommended strategies were either dominant (i.e. more effective and
less expensive) or had an ICER ranging from £700 to £7,960 per life
year gained. Therefore, the recommended approaches are likely to be
cost-effective compared to current practice.

Other considerations No equalities issues were identified for this topic.

The GDG considered an impact on current practice because trusts may
need to invest in new equipment for all procedures recommended. There
may be requirements for investment in new technologies and training,
such as urologist training in using PDD and NBI.

The GDG were aware that the recommendations form part of a pathway
of care and have implications for other recommendations. The GDG are
also aware of an ongoing trial in the UK of PDD versus WLC.

Why is this important Both of these technologies have been shown to improve the detection of
bladder and in particular aggressive bladder cancer (carcinoma in situ).
In principle, this could reduce recurrence and progression, and improve
survival. However, there has been no high quality direct comparison
between the two technologies in a setting applicable to NHS practice.

The question is of high importance, and applicable to thousands of
people with bladder cancer across England and Wales.

This research might result in the widespread use of photodynamic
diagnosis. This would have costs in capacity for staff to deliver it and
consumables, but would result in savings through more accurate and
quicker diagnosis of bladder cancer, reducing the number of re-
resections and other cystoscopies done under general anaesthesia.

© National Collaborating Centre for Cancer
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Bladder cancer: diagnosis and management
Diagnosing and staging bladder cancer

There is no equality consequence but it would reduce variation in
treatment.

Transurethral surgical technique

The accessibility of the bladder through the urethra (transurethral), means that bladder
cancers may be removed by transurethral surgery. There are two main techniques used:
transurethral resection or cystoscopy plus biopsy. The vast majority are removed by
transurethral resection. Occasional small tumours may be removed more safely by
cystoscopy plus biopsy than by transurethral resection due to the lower risk of perforation.

Transurethral resection may involve removing part of or all of the visible cancer. In general all
of the visible cancer is removed unless a representative biopsy of an apparently muscle-
invasive cancer is deemed appropriate. Representative biopsy would allow confirmation of a
muscle invasive cancer that would be treated radically and avoid the risks of transurethral
resection of the whole cancer.

Accurate staging of bladder cancer is crucial to discussion of prognosis and treatment
options. Staging bladder cancer requires histopathological analysis of a specimen of cancer
and associated bladder wall to assess the depth of the cancer. The depth of invasion can
only be assessed accurately if all bladder wall layers, including muscle can be examined by
the pathologist.

Staging the primary tumour

Despite agreement on the importance of the accuracy of bladder cancer staging, it is not
clear how strongly surgical technique during the transurethral resection influences staging
and therefore patient outcomes.

Clinical question: Does the technique of transurethral surgery in new or recurrent bladder
cancer influence outcomes?

Clinical evidence (see also full evidence review)

The included evidence is summarised in table 18.

Evidence statement

Three observational studies (972 patients) provided low quality evidence that the risk of
recurrence at first follow-up cystoscopy was almost 50% lower for patients where detrusor
muscle was present in their TUR specimen compared to those without detrusor muscle in
their specimen (RR 0.54, 95% CI 0.46 to 0.64). One randomised trial (Kim et al., 2012)
provided very low quality evidence that continuing resection until the presence of muscle in
the specimen is confirmed by intra-operative pathology reduces rates of recurrence
compared to a grossly complete resection, where only 65% of TUR specimens had muscle
present (HR 0.28, 95% CI 0.13 to 0.63). One observational study (28 progression events,
245 patients) provided very low quality evidence that the presence of detrusor muscle in the
TURBT specimen was not associated with disease progression after a median follow-up of
20.8 months (p=0.29) (Shoshany et al., 2014). One study (128 patients) reported very low
quality evidence that, compared to absence of detrusor muscle, the presence of detrusor
muscle at the initial TURBT was associated with lower residual tumour rate at re-TURBT
(20.9% versus 51.8%, RR 0.40, 95% CI 0.22 to 0.75) (Huang et al., 2012). No evidence was
reported for treatment-related morbidity or health-related quality of life.

© National Collaborating Centre for Cancer
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1 Table 18: GRADE evidence profile: Does the technique of transurethral surgery in new or recurrent bladder cancer influence

2 outcomes. Comparison: TURBT with detrusor muscle versus TURBT without detrusor muscle
Quality assessment No of patients Effect
No of Design Risk of Inconsistency Indirectness Imprecision Other DM DM absent  Relative Absolute
studies bias considerations present (95% ClI) Quality
Recurrence at first follow-up cystoscopy
3t observational none none none none none 198/663 152/309 RR 0.54 (0.46 to 226 fewer per LOW
studies (29.9%) (49.2%) 0.64) 1000 (from 177
fewer to 266
fewer)
Recurrence (follow-up mean 16 months)
12 randomised serious®  none serious* serious® none 8/47 23/50 HR 0.28 (0.13 to 302 fewer per VERY
trials (17%) (46%) 0.63) 1000 (from 138 LOW
fewer to 383
fewer)
Progression (follow-up median 20.8 months)
1° observational none none none serious® none Not reported separately — DM not - VERY
studies 28/245 (11%) in total associated with LOW
progressed progression,
p=0.29
Residual tumour rate (assessed with: re-TURBT)
1’ observational none none none serious® none 9/43 44/85 RR 0.40 (0.22 to 311 fewer per VERY
studies (20.9%) (51.8%) 0.75) 1000 (from 129 LOW
fewer to 404
fewer)
Treatment-related morbidity
0 No evidence
available
Health-related quality of life
0 No evidence
available

3° Mariappan et al. 2010, Mariappan et al. 2012, Roupret et al. 2012 2 Kim et al. 2012 * No intent-to-treat analysis in Kim et al. (2012) * 65% of patients in the comparison
4 group had muscle in the TUR specimen. Hazard ratio relates to immediate 2nd TUR until MP present in specimen versus no immediate repeat TUR ® Low number of events
5 reduces precision 6 Shoshanyet al. 2012 ! Huang et al. 2012

6
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Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Recommendations

Relative value placed on
the outcomes
considered

Quality of the evidence

Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Obtain detrusor muscle during TURBT.

Consider further TURBT within 6 weeks if the first specimen does
not include detrusor muscle.

Recurrence, residual tumour, health-related quality of life, and
progression were considered to be the most important outcomes. These
outcomes are common events whose frequency is shown to vary with
the presence of detrusor muscle. The safety and well-being of patients
having TURBT was also considered to be important.

Morbidity and health-related quality of life were specified as outcomes in
the PICO but were not reported in the evidence.

No additional outcomes were used to make recommendations.

The quality of the evidence was very low or low as assessed with
GRADE.

Risk of bias was identified in the included studies due to observational
study design and patient selection for treatments.

These issues were taken into account during discussion and the GDG
formed a consensus opinion having discussed the evidence.

The low quality of the evidence meant that a ‘consider’ rather than an
‘offer recommendation was made for further resection.

The potential benefits of the recommendation made include more
accurate disease staging at the initial TURBT, which will lead to more
informed decision making, efficient and appropriate treatment and
reduced recurrence rates.

Ensuring the initial TURBT is of the highest quality will improve
outcomes for patients and will reduce the need for further resection.
The GDG considered that patients without muscle in the initial resection
will require further resection which has associated effects on morbidity
and quality of life.

The GDG also expressed concern about ensuring the safety of resection
in certain patient populations, such as patients with thin bladder walls.
The GDG considered that the benefits of the recommendations
outweighed the risks to a small number of patients who will require a
further resection. The GDG also considered that patients’ who receive a
further TURBT will benefit from having a lower risk of subsequent
recurrence.

No health economic evidence was identified and no health economic
model was developed for this topic. The GDG considered that the
potential costs from the recommendation arise from the additional
TURBTS that will be performed when there is no muscle present in the
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initial TURBT.

This was balanced against the savings from improving the quality of the
initial TURBT, which will potentially avoid further TURBTSs and the cost
associated with disease recurrence and other downstream costs.

Other considerations No equalities issues were identified for this topic.

The GDG believes that the recommendation reflects current best
practice and seeks to reduce variation by reinforcing implementation of
this best practice. The GDG was unsure how much change in clinical
practice is required to achieve universal adherence to this
recommendation.

The recommendation for further resection within 6 weeks of the initial
TUR was based on consistency with the recommendation made in
section 4.2.3. The GDG considered the fact that this recommendation
does not supersede the requirement for re-resection of high-risk NMIBC,
which should take place irrespective of presence of detrusor muscle at
initial TURBT.

Assessing normal looking bladder

A few people with bladder cancer will have a separate form where flat patches of aggressive
cancer cells involve only the surface lining of the bladder (carcinoma in situ). Carcinoma in
situ may produce no visible change in the bladder lining so routine (random) biopsies of
normal looking bladder lining have been used to try to detect it in an attempt to improve
outcomes.

Clinical question: Does random biopsy affect outcomes in people with non-muscle invasive
bladder cancer?

Clinical evidence (see also full evidence review)

The included evidence is summarised in tables 19 and 20.

Evidence statements

One observational study reported very low quality evidence on the recurrence rate at first
follow-up cystoscopy (Thortenson et al., 2010). In patients with NMIBC in whom random
bladder biopsies were performed (n=260), 40.8% had recurrence at first-follow-up
cystoscopy, compared with 21.4% of those who did not undergo random biopsies (n=142).
Recurrence rate during a median follow-up of 54 months for those with and without random
biopsies was 68.2% and 51.4%, respectively (RR 1.14, 95% CI 0.96 to 1.36) with a trend
towards favouring no random biopsies. The rate of positive random biopsies was reported in
11 studies (very low quality evidence) which varied from 4.3% (van der Meijden et al., 1999)
to 40% (Librenjak et al., 2010) across studies. Overall 13.6% (580/1420) of random biopsies
were positive for pathological findings. The random biopsy procedure varied across studies.
For example, Librenjak et al. (2010) took biopsies close to the resected tumour edge,
whereas most other studies took random biopsies from normal-appearing urothelium at pre-
specified sites e.g. bladder neck, trigone, right and left lateral walls, posterior and anterior
wall. The studies also varied in the definition of a positive random biopsy, which has an effect
on the positive biopsy rate reported (Table 19). The rate of positive biopsies generally
increased with increasing stage and grade of the primary tumour. One study (Librenjak et
al., 2010) reported that taking biopsy-specimens from normal-appearing urothelium did not
prolong the time of resection, neither was it associated with more complications such as
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1 bleeding and bladder rupture. Progression and health-related quality of life were not
2 reported in the included studies.

3
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1 Table 19: Rate of positive random biopsy by study

2 Abbreviations: CIS, carcinoma in situ;

3

Study

Thortenson et al. 2010
Librenjak et al. 2010

Cohen et al. 2010
May et al. 2003
Gogus et al. 2002
Taguchi et al. 1998
Mufti et al. 1992
Ozen et al. 1983

Vicente-Rodriguez et al. 1987
Van der Meijden et al. 1999 (EORTC

30863)

Van der Meijden et al. 1999 (EORTC

30911)
Witjes 1992
Total

Pathological findings on random

biopsy, n (%)
47/326 (14%)
92/230 (40%)
3/64 (4.7%)
128/1033 (12.4%)
7/84 (8.3%)
20/83 (24.1%)
27/115 (23%)
67/94 (71%) *

52/314 (16.6%)
17/393 (4.3%)

70/602 (11.6%)

217/1026 (21.2%)
580/4270 (13.6%)

Definition of positive random biopsy
Concomitant CIS

Tumour tissue, Tis, dysplasia

All Ta

Tis, Ta, T1

CIS, dysplasia

CIS, dysplasia

CIS, dysplasia, tumour

Dysplasia, hyperplasia, CIS, squamous
metaplasia

CIS
CIS, Ta, 2T1

Ta, T1

Dysplasia, CIS

CIS on random biopsy,
n (%)

471326 (14%)
31/230 (13.5%)

74/1033 (7.2%)
4184 (4.8%)
12/83 (14.5%)
5/115 (4.3%)

52/314 (16.6%)
6/393 (1.5%)

231/2578 (9%)
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1 Table 20: GRADE evidence profile: Does random biopsy, compared to no random biopsy, affect outcomes in people with non-

2

muscle invasive bladder cancer

Quality assessment

No of Design Risk of Inconsistency Indirectness Imprecision

studies bias

Recurrence at first check-up

1t observational none none none serious?
studies

Recurrence at first check-up — PUNLMP

1t observational none none none serious?
studies

Recurrence at first check-up - TaG1-G2

1t observational none none none serious?
studies

Recurrence at first check-up - TaG3 and T1G1-G3

1* observational none none none serious?
studies

Recurrence during follow-up (follow-up median 54 months)

1t observational none none none serious?
studies

Recurrence during follow-up - PUNLMP (follow-up median 54 months)

1t observational none none none serious?
studies

Recurrence during follow-up - TaG1-G2 (follow-up median 54 months)

1t observational none none none serious?

studies
Recurrence during follow-up - TaG3 and T1G1-G3 (follow-up median 54 months)

1t observational none none none serious?
studies

Progression

0 No evidence
available

Residual tumour rate (assessed with: Positive random biopsy)

11° observational serious’  none none none
studies

Treatment-related morbidity

1° observational serious®  none none serious?
studies

Other
considerations

none

none

none

none

none

none

none

none

none

none

No of patients

Random No
biopsy random

biopsy
104/255 30/140
(40.8%) (21.4%)
0/10 0/24
(0%) (0%)
51/147 20/95
(34.7%) (21.1%)
53/98 10/21
(54.1%) (47.6%)
174/255 72/140
(68.2%) (51.4%)
3/10 2/24
(30%) (8.3%)
95/147 56/95
(64.6%) (58.9%)
76/98 14/21
(77.6%) (66.7%)
580/4270 N/A
(13.6%)

n=230

Effect
Relative
(95% ClI)

RR 1.44 (1.03
to 2.01)

not pooled

RR 1.65 (1.05
to 2.58)

RR 1.14 (0.7
to 1.84)

RR 1.14 (0.96
to 1.36)

RR 3.6 (0.71
to 18.37)

RR 1.1 (0.89
to 1.35)

RR 1.16 (0.84
to 1.6)

Absolute

94 more per 1000 (from
6 more to 216 more)

not pooled

137 more per 1000
(from 11 more to 333
more)

67 more per 1000 (from
143 fewer to 400 more)

72 more per 1000 (from
21 fewer to 185 more)

217 more per 1000
(from 24 fewer to 1000
more)

59 more per 1000 (from
65 fewer to 206 more)

107 more per 1000
(from 107 fewer to 400
more)

R biopsies not
associated with more
complications e.g.

Quality

VERY
LOW

VERY
LOW

VERY
LOW
VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW
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bleeding

No evidence
available

1 <Insert Note here>

0
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Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Recommendations

Relative value placed on
the outcomes
considered

Quality of the evidence

Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Do not take random biopsies of normal-looking urothelium during
TURBT unless there is a specific clinical indication (for example,
investigation of positive cytology not otherwise explained).

Health-related quality of life, progression, and recurrence were
considered to be the most important outcomes. Recurrence frequency
is shown to vary with the presence or absence of random biopsies. The
safety and well-being of patients undergoing TURBT was considered
important.

Progression and quality of life were specified as outcomes in the PICO
but were not reported in the evidence.

The presence of CIS was not specified as an outcome in the PICO but
was considered to be of prognostic importance due to the lack of
progression data. If there were data on progression this outcome might
not have been considered.

The quality of the evidence was very low as assessed with GRADE.

A risk of bias was present in most studies due to the observational study
designs and patient selection for random biopsies.

These issues were taken into account during discussion and the GDG
formed a consensus opinion having discussed the evidence.

The benefits of the recommendations include potential reduction in
unnecessary biopsies and their associated risks. There may be a small
reduction of pathology workload, enabling more time to be focused on
reporting presence of muscle in the TURBT specimen and muscle
invasive disease. The GDG also considered a possible reduction of
recurrence due to secondary tumour implantation.

The recommendations made may lead to missing occult CIS and
therefore underestimating disease risk.

The GDG considered that the benefits of the recommendations
outweighed the risks to a small number of patients.

The available data suggests that harms from avoiding random biopsies
are small. The GDG believed that if the recommendations from section
3.1 are followed the theoretical benefits of random biopsies will be
further reduced. Therefore the risk of misclassification will be very small
and unlikely to have a clinically significant impact

No health economic evidence was identified and no economic model
was developed for this topic.

The GDG considered there to be no costs from the recommendations
made. The GDG considered the immediate cost savings from fewer
biopsies, shorter time to perform a TURBT and reduced pathology costs.

© National Collaborating Centre for Cancer
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There is also potential avoidance of further recurrence and other
downstream costs.

Other considerations No equality issues were identified.

The GDG believes the recommendation reflects current best practice
and seeks to reduce variation by reinforcing implementation of this.

The GDG also considered recommendations from section 3.1 about the
diagnosis of new and recurrent bladder cancer.

Urinary Biomarkers

For many decades, urine has been examined by cytology to detect bladder cancer cells in
people in whom there is a suspicion of bladder cancer. Cytology is moderately good at
detecting high grade tumours and much less good at detecting low grade tumours. However,
the utility of cytology is dependent on the skill and experience of the cytologist.

Newer non-cytological tests are available and being developed to try to improve upon the
utility of urine cytology. Whereas cytology relies on interpretation of the appearance of cells
in the urine, the new tests use molecular biological methods to identify cancer cells. The
newer tests are not widely used in the NHS at present and are more expensive than urine

cytology.

All tests may have false positive results (where the test is positive but there is no cancer)
which may occur when there is infection or stone in the kidneys or bladder, following
intravesical BCG treatment and after instrumentation of the urinary tract. Tests may also
have false negative results (where the test is negative but cancer is present).

It has not been clear at what stage in the diagnostic pathway any of these urine tests might
be used, indeed urine tests have been used in combination with other diagnostic modalities.
This would depend on the false negative rate (the risk of missing bladder cancer) but also on
the false positive rate resulting in unnecessary investigations, anxiety for the person and
costs.

Clinical question: What are the diagnostic accuracies of urine testing technologies for new
and recurrent bladder cancer?

Clinical evidence (see also full evidence review)

Study quality and results

A Health Technology Assessment (HTA) was identified (Mowatt et al., 2010), which reviewed
the diagnostic accuracy of urine biomarkers (FISH, ImmunoCyt, NMP22) and cytology. 83
reports from 71 studies were included in the HTA review. The same exclusion and inclusion
criteria used in the HTA were used to guide the literature search for this review question.
There were no new studies reporting the test performance of ImmunoCyt. 9 studies were
identified relating to NMP22, 9 relating to FISH and 21 reporting the test performance of
cytology. Where possible these studies were added to the data from the HTA and pooled
analysis was conducted using the bivariate model in accordance with the recommendations
of the Cochrane Collaboration.

Evidence statements

A total of 100 studies, reporting the test performance of biomarkers (FISH, ImmunoCwt,
NMP22) and cytology in detecting bladder cancer were included in this evidence review. In
total, 23 studies enrolling 5735 participants reported on FISH, 10 studies enrolling 4199

© National Collaborating Centre for Cancer
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participants reported on ImmunoCyt, 50 studies enrolling 19,190 participants reported on
NMP22 and 77 studies enrolling 35,125 participants reported on cytology. Pooled estimates
with 95% Cls for sensitivity, specificity, positive and negative likelihood ratios and DORs for
each of the tests were undertaken for patient-level analysis. Table 21 shows the pooled
estimates for sensitivity, specificity and DOR for each of the tests. Sensitivity was highest for
ImmunoCyt at 84% (95% CI 77% to 91%) and lowest for cytology at 46% (95% CI 40% to
52%). ImmunoCyt (84%, 95% CI 77% to 91%) had higher sensitivity than NMP22 (68%, 95%
Cl 63% to 73%), with the lack of overlap of the Cls supporting evidence of a difference in
sensitivity between the tests in favour of ImmunoCyt. FISH (72%, 95% CIl 62% to 80%),
ImmunoCyt (84%, 95% CI 77% to 91%) and NMP22 (68%, 95% CI 63% to 73%) all had
higher sensitivity than cytology (46%, 95% CI 40% to 52%), and again the lack of overlap
between the biomarker and cytology Cls supporting evidence of a difference in sensitivity in
favour of the biomarkers over cytology. Although sensitivity was highest for ImmunoCyt and
lowest for cytology, this situation was reversed for specificity, which was highest for cytology
at 95% (95% CI 93% to 96%) and lowest for ImmunoCyt at 75% (95% CI 68% to 83%)).
Cytology (95%, 95% CI 93% to 96%) had higher specificity than FISH (86%, 95% CI 79% to
90%), ImmunoCyt (75%, 95% CIl 68% to 83%) or NMP22 (80%, 95% CI 75% to 84%), with
the lack of overlap between the cytology and biomarker Cls supporting evidence of a
difference in specificity in favour of cytology over the biomarkers.

DORs (95% ClI) ranged from 9 (6 to 12) to 16 (12 to 23), with higher DORs indicating a better
ability of the test to differentiate between those with bladder cancer and those without. Based
on the DOR values, ImmunoCyt (16, 95% CI 6 to 26), FISH (15, 95% CI 9 to 27) and
cytology (16, 95% CI 12 to 23) performed similarly well and NMP22 relatively poorly (9, 95%
Cl6 to 12). However, it should be noted that the DOR Cls for each of the tests are fairly wide
and all overlap, which limits any firm conclusions that can be drawn from these results.
Across studies the median (range) PPV was highest for FISH at 71% (27% to 99%) and
cytology at 70% (0% to 100%), followed by ImmunoCyt at 54% (26% to 70%) and NMP22 at
48% (8% to 94%). The median (range) NPV was highest for ImnmunoCyt at 93% (86% to
100%), followed by FISH at 87% (36% to 97%), NMP22 at 86% (44% to 100%) and cytology
at 83% (27% to 100%). However, predictive values are affected by disease prevalence,
which is rarely constant across studies, and therefore these data should be interpreted with
caution. There was also heterogeneity across the studies included in the pooled estimates,
especially for cytology and FISH. This may be due to the variation in participants across
studies (including both those with and without a history of bladder cancer), and the
interpretation of the test by the clinician (especially for cytology).

Table 22 summarises the sensitivity of the tests in detecting stage/grade of tumour.
ImmunoCyt had the highest median sensitivity across studies (81%) for detection of less
aggressive/lower risk tumours whereas FISH had the highest median sensitivity across
studies (95%) for detection of more aggressive/higher risk tumours and invasive tumours
(90%). For detection of CIS the median sensitivity across studies for both FISH and
ImmunoCyt was 100%. Cytology had the lowest sensitivity across studies for detecting less
aggressive/lower risk tumours (27%), more aggressive/higher risk tumours (69%), invasive
tumours (78%) and also CIS (78%). The median sensitivity across studies for each test was
consistently higher for the detection of more aggressive/higher risk tumours than it was for
the detection of less aggressive, lower risk tumours. The range of sensitivities across
studies for all of the tests was very wide and therefore some caution is warranted when
interpreting these results.
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1 Table 21: Summary of pooled estimate results for biomarkers and cytology for patient-based detection of bladder cancer
Sensitivity (%) (95%

Test
FISH

ImmunoCyt
NMP22

Cytology

No. of
studies

18

37

No.
analysed

3,766

2,896
15,237
24,183

Common cut-off
Gain of more than one or more than two

chromosomes

At least one green or one red fluorescent cell

210 U/ml

Cytologist subjective judgement

Cl)
72 (62 to 80)

84 (77 to 91)
68 (63 to 73)
46 (40 to 52)

Specificity (%) (95%

Cl)
86 (79 to 90)

75 (68 to 83)
80 (75 to 84)
95 (93 to 96)

DOR (95%
Cl)

15 (9 to 27)

16 (6 to 26)
9 (6 to 12)

16 (12 to
23)

2 Table 22: Summary of median (range) sensitivity of tests across studies for patient-level detection of stage/grade of bladder cancer

Test

FISH
ImmunoCyt
NMP22

Cytology

No. of
studies
(patients)a
10 (2164)
6 (2502)
22 (7195)
32 (14,069)

Lower risk, median
(range) sensitivity

65 (32 to 100)
81 (55 to 90)
52 (0 to 94)
28 (0 to 93)

No. of studies

(patients)?
10 (2164)
6 (2502)
22 (8996)
32 (14,069)

Higher risk including
CIS, median (range)
sensitivity

95 (50 to 100)

90 (67 to 100)

79 (0 to 100)

71 (0 to 100)

3 ?The number of patients refers to the number included in the overall analysis by the studies

4
5

No. of studies

CIS, median (range)

(patients)a
8 (1067)

6 (2502)
13 (4618)
18 (7014)

sensitivity
100 (50 to 100)
100 (67 to 100)
80 (0 to 100)
76 (0 to 100)

No. of studies
(patients)a

6 (1153)

6 (2502)

20 (9569)

29 (13,222)

Invasive, median

(range) sensitivity
90 (67 to 100)

87 (67 to 100)

86 (33 to 100)

78 (0 to 100)
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Cost-effectiveness evidence

The primary results of the analysis by Mowatt et al. 2010 are summarised in the table 23.
While the study is of methodologically high quality, there were concerns about the use of life
years as the primary effectiveness measure in the majority of analyses. This makes cost-
effectiveness difficult to assess as there is no established cost-effectiveness threshold based
on life years in the UK.

However, the results do provide some indication of cost-effectiveness in this area. Firstly, it is
notable that, in the base case analysis, most strategies were found to be superior in life year
terms to the strategy used in current practice (flexible cystoscopy and white light
cystoscopy). Secondly, excluding studies that were either dominated or extendedly
dominated in the base case analysis, leaves six strategies that are likely to be candidates for
the most cost-effective strategy overall:

1. Cytology and white light cystoscopy used in initial diagnosis and follow-up (CTL_WLC
[CTL_WLC]).

2. Cytology and photodynamic diagnosis used in initial diagnosis with cytology and white
light cystoscopy used in follow-up (CTL_PDD [CTL_WLC])).

3. FISH and photodynamic diagnosis used in initial diagnosis with FISH and white light
cystoscopy used in follow-up (FISH_PDD [FISH_WLC]).

4. Immunocyt and photodynamic diagnosis used in initial diagnosis with Immunocyt and
white light cystoscopy used in follow-up (IMM_PDD [IMM_WLC]).

5. Flexible cystoscopy, FISH and photodynamic diagnosis used in initial diagnosis with FISH
and white light cystoscopy used in follow-up (CSC_FISH_PDD [FISH_WLC]).

6. Flexible cystoscopy, Immunocyt and photodynamic diagnosis used in initial diagnosis with
flexible cystoscopy and white light cystoscopy used in follow-up (CSC_IMM_PDD
[CSC_WLC)).

While there were concerns about the applicability of the available quality of life (QoL) data
that prevented them being used in the base case analysis, they were included in a sensitivity
analysis where quality adjusted life years (QALYs) were generated. This analysis used QoL
values from other urological cancers.

When considering the sensitivity analysis using QALYSs, the strategy of FISH and
photodynamic diagnosis used in initial diagnosis with FISH and white light cystoscopy used
in follow-up (FISH_PDD [FISH_WLC]) appears to be the most cost-effective at a threshold of
£20,000 per QALY. However, there is a lot of uncertainty around this conclusion because of
the strong reservations about using the QoL data.

A probabilistic sensitivity analysis (PSA) was conducted for both the base case analysis and
the sensitivity analysis where QALYs are used. In both analyses, the PSA results
demonstrated considerable uncertainty. Indeed, there was no clear strategy that would be
preferred based on the PSA results.

Overall, it is difficult to fully and robustly assess cost-effectiveness in this area. However, it
does appear that strategies involving urinary biomarkers, cytology or PDD provide additional
benefits compared to current practice and do so at a cost that society might be willing to pay.
Of particular note to the topic at hand is that the urinary biomarkers; FISH and Immunocyt
may be cost-effective alternatives to the investigations used in current practice.
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1 Table 23: Modified GRADE table showing the included evidence (Mowatt et al. 2010) comparing urine tests and endoscopic

2

Study

Mowatt
et al.
2010

NIHR
HTA

techniques in the diagnosis of new and recurrent bladder cancer

Comparators:
initial diagnosis Incr Incr

Population (follow-up) Costs Effects costs effects ICER

Men with Full results of base case analysis (using life years [LYS] as

suspected effectiveness measure)

el 1. CTL_WLC £1,043 1159 -

cancer. (CTL_WLC) LYs
2. CTL_PDD £1,094 11.60 £51 0.01 £3,423
(CTL_WLC) LYs
3. FISH_WLC £1,171 11.62 £77 0.01 £5,575
(FISH_WLC) life

years

4. FISH_PDD £1,235 11.64 £64 0.02 £2,762
(FISH_WLC) LYs
5. NMP22_WLC £1,242 11.61 £6 -0.03 Dominated
(NMP22_WLC) LYs
6. NMP22_PDD £1,321 11.62 £86 -0.02 Dominated
(NMP22_WLC) LYs
7. IMM_WLC £1,345 11.63 £109 -0.01 Dominated
(IMM_WLC) LYs
8. IMM_PDD £1,458 11.65 £223 0.01 £28,864
(IMM_WLC) LYs
9.CSC_CTL_WLC £1,662 11.62 £204 -0.03 Dominated
(CTL_WLC) LYs
10. £1,807 11.63 £349 -0.02 Dominated
CSC_FISH_WLC LYs
(FISH_WLC)
11. £1,851 11.62 £393 -0.02 Dominated
CSC_NMP22_WLC LYs

(NMP22_WLC)

Uncertainty
One-way sensitivity
analyses
Numerous one-way
sensitivity analyses
were conducted.

One of the sensitivity
analyses is of
particular interest
because it involved
measuring
effectiveness using
QALYs (the
effectiveness
measure preferred by
NICE). This was done
by applying quality of
life measures
associated with other
urological cancers
(results shown in
table).

Additional one-way
sensitivity analyses
were conducted on
key variables
identified by the
author (using life
years as the
effectiveness
measure).

Applicability

Partly
applicable.

High quality
evaluation that
considers the
UK health
system.

However, in
most
analyses,
NICE’s
preferred
effectiveness
measure
(QALYS) is not
used.

Limitations

Minor
limitations.

Most of the
input
parameters
were informed
by systematic
review.

However, in
some
instances,
assumptions
were
necessary
because of a
lack of
available
evidence.
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Study

Population

Comparators:
initial diagnosis
(follow-up)

12. CSC_CTL_PDD
(CTL_WLC)

13. CSC_WLC
(CSC_WLC)

14.
CSC_IMM_WLC
(IMM_WLC)

15.
CSC_CTL_WLC
(CSC_WLC)

16.
CSC_FISH_PDD
(FISH_WLC)

17.
CSC_FISH_WLC
(CSC_WLC)

18.
CSC_NMP22_WLC
(CSC_WLC)

19. CSC_PDD
(CSC_WLC)

20.
CSC_NMP22_PDD
(NMP22_WLC)

21.
CSC_IMM_WLC
(CSC_WLC)

22.CSC_CTL_PDD
(CSC_WLC)

23. CSC_IMM_PDD
(IMM_WLC)

Costs
£1,859

£1,920

£1,941

£1,997

£2,005

£2,042

£2,070

£2,082

£2,089

£2,105

£2,145

£2,195

Effects

11.65
LYs

11.60
LYs

11.63
LYs

11.62
LYs

11.66
LYs

11.63
LYs

11.62
LYs

11.63
LYs

11.65
LYs

11.63
LYs

11.64
LYs

11.66
LYs

Incr
costs

£401

£462

£483

£539

£547

£37

£65

£77

£84

£100

£140

£190

Incr
effects

0

-0.04

-0.02

-0.03

0.01

-0.03

-0.03

-0.03

-0.01

-0.03

-0.01

<0.01

ICER
Dominated

Dominated

Dominated

Dominated

£60,284

Dominated

Dominated

Dominated

Dominated

Dominated

Dominated

£309,256

Uncertainty

Throughout the
analyses, one of the
following strategies
was the most cost-
effective strategy
(assuming a threshold
of £30,000 per life
year):

CTL_WLC
(CTL_WLC)
CTL_PDD
(CTL_PDD)
IMM_PDD
(IMM_WLC)
FISH_PDD
(FISH_WLC)

CSC_FISH_PDD
(FISH_WLC)

CSC_PDD
(CSC_WLC)
CSC_IMM_PDD
(IMM_WLC)

Probabilistic
sensitivity analyses

In addition, a
probabilistic
sensitivity analysis
(PSA) was conducted
for both the base
case analysis and the
sensitivity analysis
where QALYs are

Applicability  Limitations
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Study

Population

Comparators:
initial diagnosis
(follow-up)

24,
CSC_FISH_PDD
(CSC_WLC)

25,
CSC_NMP22_PDD
(CSC_WLC)

26. CSC_IMM_PDD
(CSC_WLC)

Costs
£2,270

£2,318

£2,370

Effects

11.66
LYs

11.65
LYs

11.65
LYs

Incr
costs

£75

£123

£175

Incr

effects

0

-0.01

<0.01

ICER
Dominated

Dominated

£237,863

Base case analysis results without dominated and extendedly

dominated options (using LYs as effectiveness measure)

1. CTL_WLC
(CTL_WLC)
2. CTL_PDD
(CTL_WLC)
4. FISH_PDD
(FISH_WLC)
8. IMM_PDD
(IMM_WLC)

16.
CSC_FISH_PDD
(FISH_WLC)

26. CSC_IMM_PDD
(CSC_WLC)

£1,043

£1,094

£1,235

£1,458

£2,005

£2,370

11.59
LYs

11.60
LYs

11.64
LYs

11.65
LYs

11.66
LYs

11.65
LYs

£51

£141

£223

£547

£365

0.01

0.04

0.01

0.01

<0.01

£3,423

£3,806

£28,864

£60,284

£270,375

Sensitivity analysis using quality adjusted life years [QALYS] as

effectiveness measure

1. CTL_WLC
(CTL_WLC)

2. CTL_PDD
(CTL_WLC)

4. FISH_PDD

£1,043

£1,094

£1,235

9.00
QALYs

9.01
QALYs

9.04

£51

£141

0.01

0.03

£4,678

£5,051

Uncertainty

used.

In both analyses, the
PSA results
demonstrated
considerable
uncertainty. Indeed,
there was no clear
strategy that would be
preferred based on
the PSA results.

However, in the
analysis using
QALYs, three
strategies were found
to have around a 20%
probability of being
cost-effective over
much of the
thresholds; CTL-WLC
(CTL-WLC), FISH-
PDD (FISH-WLC) and
CSC-FISH-WLC
(FISH-WLC).

Applicability  Limitations
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Comparators:
initial diagnosis Incr Incr

Study  Population (follow-up) Costs Effects costs effects ICER Uncertainty Applicability Limitations
(FISH_WLC) QALYs
8. IMM_PDD £1,458 9.04 £223 <0.01 Extendedly
(IMM_WLC) QALYs dominated
16. £2,005 9.05 £770 0.01 £66,905
CSC_FISH_PDD QALYs
(FISH_WLC)
19. CSC_PDD £2,082 9.01 £77 -0.04 Dominated
(CSC_WLC) QALYs
23.CSC_IMM_PDD £2,195 9.05 £190 O Dominated
(IMM_WLC) QALYs
26. CSC_IMM_PDD £2,370 9.05 £365 O Dominated
(CSC_WLC) QALYs

Comments: The majority of the analyses use life years as the measure of the effectiveness. Quality adjusted life years (QALYS) are the preferred
effectiveness measure of NICE.

Abbreviations and notation:

CSC - flexible cystoscopy, CTL — cytology, WLC — white light cystoscopy, PDD — photodynamic diagnosis, IMM — immunoCyt urinary biomarker, FISH —
FISH urinary biomarker, NMP22 — NMP22 urinary biomarker

The strategies consist of investigations used in initial diagnosis and follow-up. The investigations used in follow are denoted in brackets. For example, a
strategy of “FISH_PDD (FISH_WLC)” means that “FISH_PDD” is used in initial diagnosis while “FISH_WLC” is used in follow-up.

Each of the strategies used in diagnosis and follow-up consist of a first line test and a second line test. The 1* line test could be one test (CSC, CTL or

urinary biomarker) or a combination of tests (will always include CSC and then either biomarker or CTL or both). The 2™ line test will always be either a
PDD or WLC. Patients would need to be positive on both tests to be diagnosed. If negative at the 1* line, then the patient would either receive another

urine test or cytology (depending on strategy) or they would not be diagnosed (and would then possibly be followed-up).

Note also that in follow-up, the same 1% line test will be used as in initial diagnosis and the 2™ line test will always be WLC
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Do not substitute urinary biomarkers for cystoscopy to investigate
suspected bladder cancer or for follow-up after treatment for
bladder cancer, unless in the context of a clinical research study.

Do not use urinary biomarkers or cytology in addition to
cystoscopy for follow-up after treatment for low-risk bladder

Recommendations cancer.

Relative value placed on All outcomes from the PICO were reported in the evidence. No
the outcomes additional outcomes were used to make recommendations.
considered

Sensitivity was considered to be the most important outcome by the
GDG as it is important not to miss significant disease. Specificity was
looked at but considered not to be the most important outcome when
making the recommendations.

Quality of the evidence The quality of evidence for diagnostic accuracy was assessed using the
QUADAS tool and was considered to be of good quality.

No major issues with the evidence were presented. There was
heterogeneity across the studies included in the pooled estimates,
especially for cytology and FISH, which may be due to the variation in
participants across studies (including both those with and without a
history of bladder cancer), and the interpretation of the test by the
clinician (especially for cytology). Two research recommendations were
made because there was limited data on the clinical impact of using
biomarkers, which have a lower sensitivity then cystoscopy despite
being cost-effective. There is also an absence of longitudinal data on
patients who were followed up using biomarkers only. There is also
uncertainty about the value of adding biomarkers to cystoscopic follow-
up in patients with high risk bladder cancer who have been treated with
BCG.

The GDG considered that there was not enough evidence to change

current practice and hence made ‘do not use’ recommendations. The
research recommendations were set out to try and obtain evidence to
inform future practice.

Moderate quality cost-effectiveness data was identified. The evidence
was limited by the assumptions about the benefits of detecting bladder
cancer earlier and that QALYs were not use in the base case analysis.
This meant that the GDG used the cost-effectiveness evidence for
guidance rather than overriding clinical evidence.

Trade-off between The GDG considered the main benefits of the recommendations to be a
clinical benefits and reduction in missed diagnosis and avoiding unproven and expensive
harms tests in low-risk disease. The potential harms of the recommendations

include the missed opportunity to reduce cystoscopy use. The
recommendations may delay the detection of progression, so
progression rates could increase. However, the GDG considered that
this would affect a very small proportion of patients.

Identification of tumours was prioritised by the GDG over the potential
harm and expense of cystoscopy.

Trade-off between net A published health economic model was presented but this did not
health benefits and override the clinical evidence.
resource use

The GDG considered that the recommendations would incur some
savings from reduced use of cytology and biomarkers for the follow-up of
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Other considerations

low-risk non-muscle invasive bladder cancer

The GDG considered that no additional costs would be incurred from the
recommendations made as they are not in addition to standard
treatment.

No equalities issues were identified for this topic.

The GDG considered that there may be a reduction in the use of
biomarkers in patients with bladder cancer and a reduction in the use of
cytology in patients with low-risk disease.

The GDG also considered the impact of previous BCG treatment on the
use of cytology and PDD during patient follow-up. The implications of
methods of diagnosis were considered separately for new patients and
patients undergoing follow-up and those with high or low risk disease.
The evidence presented in the HTA was stratified by these subgroups,
therefore the GDG were able to make specific recommendations for
these subgroups. For example, cytology had lower sensitivity than other
tests for low-risk disease.

Why is this important

Why is this important

In people with high risk bladder cancer, the use of cytology or FISH as
an adjunct to follow-up cystoscopy may improve cancer detection rates.

However, there is little contemporary comparative data, there is variation
between investigated cohorts and that not all progressing cancers are
found using current biomarkers. Thus, whilst the addition of cytology or
FISH may allow the safe reduction in the frequency of cystoscopy, some
people with bladder cancer may be disadvantaged by this approach.
Further research is needed to assess current biomarkers in the follow-up
of bladder cancer to determine whether their use can safely allow a
reduction in the frequency of follow-up cystoscopy, and to find novel
markers with better performance for identifying disease progression.

People with high risk NMIBC are usually followed by cystoscopic
surveillance. Cystoscopy is intrusive, uncomfortable for patients and
costly. Cystoscopy may also miss significant lesions (sensitivity 71%,
sensitivity 72%). Several tests (eg cytology, NMP22, FISH) have been
reported to be able to detect recurrent bladder cancer. They have low
sensitivity for low grade disease but high sensitivity for high grade
disease (e.g FISH sensitivity 72%, Specificity 86%). In a HTA
assessment (Mowatt et al 2010) and an analysis for this guideline
strategies of using these tests alongside or instead of cystoscopy were
shown to be more effective and less costly than current models of care.
They were not recommended as the results have been inferred from
models rather that directly studied with no direct clinical comparisons of
the outcomes of using these approaches. This research proposal seeks
to obtain this evidence.
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Imaging

Imaging is used to assess the extent of disease in people with bladder cancer, to inform
discussions about prognosis and treatment options. Imaging can provide more information
about the presence or absence of cancer in:

¢ the muscle wall of the bladder (or through it)

e pelvic lymph nodes

¢ the abdomen including the upper urinary tracts (kidneys and ureters)
e the chest

e the bones

The likelihood of spread beyond the bladder is very low in people with non-muscle invasive
bladder cancer but high in people with muscle invasive bladder cancer.

Several imaging techniques are available and are used to varying degrees across the NHS.
These include:

e plain X-ray

e ultrasound

e VU

e CT

e MRI

e PETCT

¢ Bone scintigraphy

The different imaging techniques vary in their suitability for identifying and providing detail
about normal anatomical structures and disease processes. There is also variation in the
costs of the different technologies and the expertise required for their use. Local use
depends on these factors as well as local or regional policy. In general, plain X-ray and
ultrasound are well tolerated. Techniques that use intravenous contrast (IVU, CT and MRI)
have some risk of allergy and of renal injury in those with renal impairment. MRI can be very
noisy and can precipitate claustrophobia.

Staging of the bladder and pelvic lymph nodes

For staging of the bladder and pelvic lymph nodes, CT is used most commonly in the NHS,
with MRI used instead or as well in some centres. Ultrasound can examine the bladder wall
but this is seldom used for local staging. CT is quicker, cheaper and more widely available
than MRI. Newer MRI techniques such as dynamic perfusion and diffusion-weighted imaging,
may give more detailed images and functional information compared to CT. 18F-FDG-
PET/CT can be used for pelvic lymph node staging but is not widely available because of
strict NHS commissioning rules on its use in bladder cancer.

Clinical question: In patients with new or recurrent bladder cancer is MRI more effective
than CT for local staging and assessment of regional lymph nodes and can these tests be
omitted in patients with NMIBC?

Clinical evidence (see also full evidence review)

The included evidence is summarised in tables 24 and 25.

© National Collaborating Centre for Cancer
110



O©CoOoO~NOOTDSWN -

14
15

16
17
18
19
20
21
22
23
24
25

26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42

43
44
45
46
47
48
49
50

Bladder cancer: diagnosis and management
Diagnosing and staging bladder cancer

Study quality and results

The QUADAS-2 assessment tool was used to evaluate risk of bias in the 36 diagnostic
accuracy studies. The evidence was assessed as being of moderate quality. A majority of
studies had a low risk of patient selection bias, as they recruited a consecutive or random
sample of patients and avoided inappropriate exclusions. Most studies also reported that the
index test (imaging) results were interpreted without knowledge of the reference standard
(histopathology of surgical specimens or clinical/radiological follow-up) and reported
diagnostic criteria. However, most studies did not report whether the reference standard was
interpreted without knowledge of the index test results. 61% of studies were at low risk of
‘flow and timing’ bias. Some studies were classified as being at unclear or high risk as they
did not report the interval between imaging and the reference standard, and in some studies
not all patients received the same reference standard (e.g. cystectomy or TURBT). Data
were not pooled due to heterogeneity in the reported outcomes.

Evidence statements
Staging accuracy

37 studies were identified and included in the evidence review. 36 studies reported the
staging accuracy of CT, MRI or PET-CT. One study reported on the effect of PET-CT on the
management of patients with muscle-invasive bladder cancer or high grade T1 bladder
cancer. 18 studies provided data about the staging accuracy of CT and/or MRI (Table 24).
Four studies reported staging accuracy for both CT and MRI (Tachibana et al., 1991; Kim et
al., 1994; Tanimoto et al., 1992; Vargas et al., 2012). Three of these studies reported more
accurate T-staging with MRI, and one study of 16 patients reported no significant difference
between CT and MRI (Vargas et al., 2012). Across 28 studies (with approximately 1365
patients), the staging accuracy of MRI ranged from 30% to 89%. Across five studies (with
approximately 471 patients), the staging accuracy of CT ranged from 45% to 63%.

Sensitivity and specificity for T2 or higher

29 studies reported the sensitivity and specificity of the imaging modalities for detecting
metastatic lymph nodes, or for distinguishing muscle invasive from non-muscle invasive
bladder cancer (Table 25). Tachibana et al. (1991) reported the sensitivity and specificity for
classifying the presence or absence of muscle invasion in 57 patients (31 of whom had
NMIBC) was 96% and 58% respectively for CT and 96% and 83% for enhanced MRI.
Specificity was significantly higher with MRI. Takeuchi et al. (2009) reported tumour-based
analysis of MRI for detecting Tis-T1 tumours from T2-T4 tumours in 40 patients (23 with
NMIBC). Specificity with T2WI plus DWI (100%) or all three image types together (100%)
were better than that obtained with T2WI alone (74%). Sensitivity was not improved when
DWI was used, with sensitivity of 88% for both T2WI and T2WI1 plus DWI and 94% for T2WI
plus contrast enhancement. Six MRI studies (590 patients) reported patient-based analysis
of sensitivity and specificity. The proportion of patients with muscle invasive bladder cancer
ranged from 17% to 54% across these studies. Sensitivity ranged from 68% to 100%, and
specificity ranged from 73% to 92%. Data were not pooled due to heterogeneity across
studies.

Sensitivity and specificity for T3b or higher

Kim et al. (1994) reported that when 36 patients were grouped as Ta-T3a and T3b-T4, the
sensitivity and specificity for staging was 93% and 71% for CT and 86% and 73% for
dynamic enhanced MRI. There were no significant differences in sensitivity and specificity
between CT and MRI or between any of the MRI techniques (e.g. TIWI, T2WI, dynamic
enhanced imaging and late enhanced imaging). Two CT studies with 167 patients in total
reported the accuracy of detecting perivesical invasion (Kim et al. 2004; Baltaci et al. 2008).
The sensitivity and specificity was 89% and 95% in Kim et al. (2004) and 85% and 63% in
Baltaci et al. (2008). Five MRI studies (736 patients) reported the diagnostic accuracy of
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distinguishing T2 or lower from T3 or higher bladder cancer (Daneshmand et al., 2012;
Rajesh et al., 2011; Tekes et al., 2005; Wu et al., 2013; Ghafoori 2013). Sensitivity ranged
from 77% to 93% and specificity ranged from 60% to 95% across studies.

Sensitivity and specificity for regional lymph node metastases

Data were not pooled due to heterogeneity across studies. The prevalence of metastatic
pelvic lymph nodes varied across studies, which could be caused by variations in patient
populations or variation in the number of lymph nodes removed at surgery. The prevalence
of metastatic lymph nodes ranged from 17% to 53% in the five FDG PET-CT studies
(n=206), from 13% to 45% across the eight CT studies (n=542) and from 13% to 33% across
the seven MRI studies (n=355). For FDG PET-CT, sensitivity ranged from 33% to 70% and
specificity ranged from 87% to 100% across five studies. For CT, sensitivity ranged from 9%
to 75% and specificity ranged from 56% to 100% across eight studies. For MRI, sensitivity
ranged from 0% to 86% and specificity ranged from 71% to 100% across seven studies.

Two studies reported the detection of metastatic lymph nodes with C-choline PET-CT with
sensitivity of 58% and 63% and specificity of 66% and 100% reported by Maurer et al. (2012)
and Picchio et al (2006) respectively. One study reported node-based detection of DW
contrast enhanced MRI with a sensitivity of 76% and specificity of 89% (Papalia et al. 2012).
Deserno et al. (2004) reported node-based detection in 172 nodes with Ferumoxtran-10 MRI.
The pre-contrast and post-contrast sensitivities were 76% and 96% respectively. The pre-
contrast and post-contrast specificities were 97% and 95%, respectively. Schoder et al.
(2012) reported nodal-based detection for C-acetate PET-CT, with sensitivity of 100% and
specificity of 87%.

Change in management

Mertens et al. (2013) compared treatment decisions before and after PET-CT. In 96 patients
PET-CT was performed after conventional staging with CT scans of the abdomen and chest.
PET-CT upstaged 20% of patients. Treatment recommendations changed in 13/96 (13.5%)
patients after PET-CT imaging. Treatment changed in 6/47 patients from direct cystectomy
to neoadjuvant chemotherapy based on additional lesions seen at PET-CT. All lesions were
confirmed by fine-needle aspiration. 7/82 patients changed from curative treatment to
palliative management. Five patients did not follow post-FDG-PET treatment due to poor
performance status, comorbidities or refusal of therapy.
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1 Table 24: Accuracy of T-staging by imaging modality (% of tumours understaged, overstaged and accurately staged by imaging)

Study
Tachiban
aetal
1991

Kim et al.
1994

Tanimoto
etal.
1992

Vargas et
al. 2012
Tritschler
etal.
2012a
Rajesh et
al. 2011

Daneshm
and et al.
2012
Tekes et
al. 2005

Neuerber
getal
1991

Total
N
patie
nts
57

36

86
tumou

16

276

100

122

71

68

26

Ref
standa
rd (N)
TUR
(26)
RC
(31)
TUR
(14)

(22)

TUR
(47)

(32)
AllRC

RC

All
TUR

All RC

unclea
r

TUR
(47)

(13)
Biopsy

Typ
e of
CT
CE
CT

CE

CE
CT

CE
CT
MD
CT

N CT stage / N Pathological

stage

T T
a 1
13/26

1/5

0/3

26/54

63/114

T2

5/1

3/7

5/9

T3

2/6

0/2

3/6

T3b

5/7

10/

8/1

T4

1/2

3/4

5/6

18/
46

No.
(%)
under

stage
d

7 not
detect
ed

6 (19)

3 (10)

5 (6)

1(6)

30%

No.
(%)
over-
stag
ed

6
(23)

10
32)
10

(34)

23

@7)

(31)
17%

No. (%)
accurat

ely
staged

13 (50)
14 (45)*

16/29
(55)

47 (55)°

10 (63)

51%

Type of
MRI
Gd-CE

TiW
T2W
Gd-CE

Late Gd-
CE
Gd-CE

Conventi
onal MRI
Gd-CE

Gd-CE
phased
array
body coil
Dynamic
Gd-CE

Gd-CE
phased
array
pelvic coil
Gd-CE

TIW+T2
w

N MRI stage / N Pathological stage

Ta

22/26

3/5

0/3

1/3

1/3

1/3

33/54

33/54

32/55

TO2/
14

16/24

6/31

0/13

T1

4/2

T2

7/1

0/9

4/9

3/6

3/9

8/9

2/9

28/
40

23/

6/1

5/11

1/3

T3
a T3b
a/6  4/7
2/4  9/12
2/4 10/1
2
1/2  9/10
2/4  10/1
2
4/6  10/1
1
36 7/11
- 2/3
12/27
11/21
5/6
3/3

T4

2/2

5/6

5/6

4/4

6/6

6/6

5/6

1/2

8/1

7/6

8/9

3/4

No.
(%)
under

stage
d

1 not
detect
ed

5 (16)
8 (22)
5 (14)
2(7)
1(3)
3(3)
9 (10)

1(6)

13
13)

29
@7)

4 (6)

14
(25)
5 (22)

No.
(%)
over-
stag
ed

4
(15)

6
(19)
12
(33)
9
(29)
7

(26)
12

(33)
5(6)

18
1)
6

(38)

24
(24)

31
(29)

23
(32)

19
(33)
11
(48)

No. (%)
accurat
ely
staged
22 (85)
20 (65)
16 (44)
22 (61)
18(67)
23 (64)
73 (85)°
50 (58)*

9 (56)

63 (63)

47 (44)

44 (62)

24 (42)

7 (30)
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Study

Narumi et
al. 1993

Liedberg
etal
2013
El-Assmy
etal
2009

Barentsz
etal.
1996

Ghafoori
etal.
2013

Watanab
eetal
2009

Nishimura
et al.
2009
Persad et
al. 1993

Scattoni
etal.
1996

Total

patie
nts

50

106

49

108
tumou

19

N CT stage / N Pathological
stage

Ref Typ

standa eof T T T3

rd (N) CT a 1 T2 a T3b T4
(8)

TUR

(33)

TUR

RC
(57)
TUR
4)

TUR
(10)
RC
(76)
TUR
(10)
RC (8)

RC

TUR
(30)
(25)
TUR
(25)

(23)

No.
(%)
under

stage

No.
(%)
over-
stag

No. (%)
accurat
ely
staged

Type of
MRI

T1W Gd-
CE
Oblique
T2W
Gd-CE
T1 and
T2

DWI

T2W

Unenhan
ced
T1+T2
Unenhan
ced
T1+T2+D
Wi
T1+T2
CE

T1+T2
T1+T2+G
d-CE
T1+T2+D

Wi
1.5-T

0.5-T
T1+T2
TiWI
T2WI

Gd-CE

N MRI stage / N Pathological stage

Ta

28/33

21/33

21/33

1/33

8/10

5/10

0/1

18/18

14/25

17/25

21/25

T1

8/1

T2

3/4

214

25/

8/3

37/
42

22

1/2

T3
a T3b
3/5 3/5
3/5 3/5
30/32
25/32
711 11/
0 14
9/1 12/
0 14
26/32
18/22
3/9 10/
11
4/9 10/
11
6/9 10/

T4

2/3

1/3

7/8

7/8

11/
15

14/
15

23/
23

11/

13

1/1

1/1

1/1

No.
(%)
under

stage

4(8)
5 (10)

6 (13)

3(3)
8 (8)

9 (18)

7 (14)

6 (6)

5 (26)
5 (26)
5 (26)

4 (15)
2(4)
2(4)

2(4)

1(2)

No.
(%)
over-
stag

(14)
15

(30)
(49)

20
(19)

(53)
3 (6)

2(4)

8(7)

(21)
(16)
15
7

(26)

4(4)

18
(38)

(25)
8

No. (%)
accurat
ely
staged
39 (78)
30 (60)

18 (38)

83 (78)
42 (40)

37 (76)

40 (82)

94 (87)

10 (53)
11 (58)
13 (68)

16 (59)

47 (89)

28 (58)

34 (71)

39 (81)
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Late Gd-  11/25 - 5/9 10/ 171 1) 20 27 (56)
CE 11 (42)
1 RC, radical cystectomy; TUR, transurethral resection; CE CT, contrast-enhanced CT; NR, not reported; Gd-CE, Gadolinium-contrast enhanced MRI; MDCT, Multi-detector
2 CT;
31'1 pT2 tumour not detected by CT; 211 pT1 tumours not detected by CT; °s pT1 tumours not detected by Gd-CE MR, ‘9 pT1 not detected by conventional MRI
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Study
Tachibana et al.
1991

Kim et al. 1994
Jensen et al.
2011

Liedberg et al.
2013

Vargas et al.
2012

Daneshmand et
al. 2012

Takeuchi et al.
2009

Rajesh et al.
2011

Tekes et al.
2005

Wu et al. 2013

Rosenkratz et
al. 2012
Kobayashi et al.

Total N
patients
57

36

18

47

16

122

40 (52
tumours)

100

62

362

344

23

104

Outcome
<T1 versus T2

Ta-T3a versus
T3b-T4

LN detection

<T2 versus
2T3 or N+
LN detection
LN detection

LN detection
<T2NO versus
2T3NO

<T1 versus =T2

<T2 versus 2T3

<T1 versus =T2
<T2 versus =T3
<T1 versus =T2
<T2b versus
>T3

LN detection
<T1 versus =T2

<T2 versus 2T3

<T1 versus =T2

<T1 versus =T2

Pathology
staging (No.
PN+)

31 RC, 26 TUR

22 RC, 14 TUR

RC (3)

RC (8)

RC (2)

RC (27)

17 RC
23 TUR

TUR

RC (10)

NR

RC

16 Biopsy
7RC
TUR

Type of CT

CECT

CECT

F-FDG
PET/CT

CECT

CT

C-acetate
PET/CT

1 Table 25: T staging and Lymph node (LN) staging sensitivity and specificity

CT staging (%)

Sensitivity

96 58
93 71
33 93
86 42
50 79
100 71

Specificity

PPV

78

50

55

25
33

NPV

93

91

88

79

92
100

Type of MRI
Gd-CE

TiW

T2W
Gd-CE

Late Gd-CE
T1+T2

3-T enhanced T1

and T2

Gd-CE phased
array body coil

Gd-CE

T2 weighted
T2 plus DW
T2 plus CE

All image sets
T2 weighted
T2 plus DW
T2 plus CE

All image sets
Gd-CE phased
array body coil
1.5-T GDE

3-T T2W
DW
T2W+DW
3-T T2W
DW
T2W+DW
T2W

DWI

MRI staging (%)

Sensitivity
96

78
83
86
86
0

86

50
50

41
77

88
88
94
94
50
70
80
80
78
91
97
86

70
87
89
92
81
85
89
100

66

Specificity
83

78
78
73
100
80

31

90
71

87
60

74
100
86
100
95
97
92
97
93
60
67
84

98
73
91
98
91
95
97
79

91

PPV

78
79
80
72

50

50
20

48
76

100
76
100
71
88
88
89
94
98
7
7

88
57
80
95
67
79
87
50

81

NPV
96

78
82
80
78
80

73

90
91

84
61

93
95
97
97
88
93
93
95
78
25
96
90

95
93
95
97
96
97
98
100

82
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Study

2011
Barentsz et al.
1996

Ghafoori et al.
2013

Papalia eta I.
2012
Watanbe et al.
2009

Deserno et al.
2004
Maeda et al.

1995

Persad et al.
1993

Swinnen et al.
2010

Picchio et al.
2006

Maurer et al.
2012

Kim et al. 2004

Lodde et al.
2010

Hitier-Berthault
et al. 2013

Tritschler 2012

Total N
patients

57

108
(tumours)
72 (nodes)
19

172
(nodes)

26

24

51

27

44

67

44

52

243

Outcome

LN detection

<T1 versus 2T2
<T2 versus 2T3
LN detection
T2

LN detection

<T1 versus =T2

LN detection

LN detection

LN detection

LN detection

Diagnosing
perivesical
invasion

LN detection

LN detection

LN detection

Pathology
staging (No.
PN+)

RC (14)

10 TUR
76 RC

RC (34)
10 TUR, 8 RC

PLND (50)

17 TUR

9RC

RC (5)

RC (13)

RC (8)

RC (12)

RC

RC (13)

RC (22)

RC (72)

Type of CT

CT
F-FDG
PET/CT
CECT
C-choline
PET/CT
CECT
C-choline
PET/CT
Dynamic
CECT

CECT
(n=33)
F-FDG
PET/CT
(n=44)
CT
F-FDG
PET/CT
CT

CT staging (%)

Sensitivity ~ Specificity

46
46

50
63

75
58

89

33

57

30

92
97

68
100

56
66

95

100

100

90

87

90

PPV NPV Typeof MRI

67
86

40
100

39
39

83

100

100

40

67

58

83
84

76
86

86
81

96

64

67

57

65

74

T2WI
Unenhanced
T1+4T2
Unenhanced
T1+T2+DWI
T1+T2 contrast
enhanced

DWI GDE

T1+T2
T1+T2+GDE
T1+T2+DWI
Ferumoxtran-10
MRI - precontrast
Ferumoxtran-10
MRI - postcontrast
0.5-T
Unenhanced
T1+T2

0.5-T
Unenhanced
T1+T2

MRI staging (%)

Sensitivity
68
71

86
98
93
76
80
80
40
76
96

100

63

Specificity
91
98

95
82
94
89
79
79
93
97
95

92

100

PPV
81
91

86
08
94
87
57
57
67
97
89

93

100

NPV
83
91

95
82
93
71
92
92
81
91
98

100

84
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Pathology
staging (No.
PN+)

RC (13)

RC (3)

RC (10)

Type of CT
CT

C-acetate
PET/CT
FDG
PET/CT

CT staging (%)

Sensitivity ~ Specificity

31 94
85 63
100 87
70 94

PPV
44
61
18

78

NPV  Type of MRI
90

86

100

91

MRI staging (%)

Sensitivity ~ Specificity PPV NPV

1 RC, radical cystectomy; TUR, transurethral resection; CE CT, contrast-enhanced CT; NR, not reported; Gd-CE, Gadolinium-contrast enhanced MRI; MDCT, Multi-detector

Total N
Study patients Outcome
Baltaci et al. 100 LN detection
2008 Perivesical
invasion
Schoder et al. 109 LN detection
2012 (nodes)
Kibel et al. 2009 41 LN detection
2 CT;
3
4

Jaoued Jeppe|q bulbels pue buisoubelg

Juswalbeuew pue sisoubelp :1adurd Jappe|g




6TT

laoue) 10} anua) Buneloge||0D euoneN o

N o0k~ wWN

Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Recommendations

Relative value placed on
the outcomes
considered

Quality of the evidence

Consider CT or MRI staging before transurethral resection of
bladder tumour (TURBT) if muscle-invasive bladder cancer is
suspected at cystoscopy.

Offer CT or MRI staging to people diagnosed with muscle-invasive
bladder cancer or high-risk non-muscle-invasive bladder cancer
that is being assessed for radical treatment.

Consider fluorodeoxyglucose positron emission tomography (FDG
PET)-CT for people with muscle-invasive bladder cancer or high-
risk non-muscle-invasive bladder cancer before radical treatment if
there are indeterminate findings on CT or MRI or a high risk of
metastatic disease (for example T3b disease).

Sensitivity and specificity for stage T3b or higher disease, T2 or higher
disease, local recurrence, and regional lymph node metastasis was
considered to be important outcomes because accurate staging is
important in management decision-making for bladder cancer. Change
in management was also considered to be an important outcome
because it can affect patient outcomes.

Overall survival, progression-free survival, and morbidity associated with
the procedure were specified as outcomes in the PICO but were not
reported in the evidence.

No further outcomes were used when making the recommendations.

The evidence was assessed as being of moderate quality using the
QUADAS-2 tool.

The evidence was limited by a lack of comparative data and by
consisting of many retrospective cohort studies and older studies that
may not reflect the imaging techniques used in current practice. There
were also limitations from small sample sizes in the included studies.
The duration between the index test and the gold standard was not
reported in some studies. Pre-or post TURBT imaging was also not
always clearly reported and some imaging was performed after TURBT.
Some studies were limited by a lack of histological gold standard and the
standard varied within and between studies. It was also unclear in many
studies whether the interpretation of the reference standard was blinded
to the index test result. Heterogeneity in the reported outcomes
prevented pooling of the data.

These limitations affected the strength of the recommendation that could
be made, and a ‘consider’ rather than an ‘offer’ recommendation was
made. Due to the lack of high quality evidence, the GDG could not
recommend one type of imaging (CT or MRI) over the other.

The recommendation to perform imaging before TURBT was partially
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Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Other considerations

based on the GDG’s clinical experience. This issue was discussed within
the studies included in the evidence review, but was not directly
assessed by any of the studies.

No health economic evidence was identified.

The GDG considered the potential benefits of the recommendations
made to be standardised imaging across the country, improved timing
and accuracy of the diagnostic pathway, and increased access to PET
imaging for bladder cancer patients. The GDG considered that accurate
staging will lead to better targeted treatment and less inappropriate
treatment.

These clinical benefits were balanced against the potential harm from
increased radiation exposure in a small number of patients having
additional PET imaging. The GDG also considered that there may be a
possible increase in imaging in a small number of patients who don’t
have high risk disease.

The GDG considered that a shorter, more efficient diagnostic pathway
and increased accuracy of staging will outweigh the potential minor harm
to a small number of patients.

No health economic model was developed for this topic.

However, the GDG considered the potential costs of the
recommendations to result from increased imaging in bladder cancer
patients, particularly increased CT and PET-CT.

These costs were balanced against the potential savings resulting from
less inappropriate radical treatment.

The GDG considered that a more streamlined pathway will reduce costs.
However, the GDG were unsure if there would be net cost savings from
the recommendations made.

The GDG considered a potential change in practice will result from
increased access to PET-CT for bladder cancer patients. There may
also be significant changes in the current diagnostic pathway from these
recommendations, especially to facilitate imaging before TURBT.

The GDG considered it important to produce a coherent pathway from
the different topics and evidence reviews in the guideline. The GDG
were concerned about the current length of diagnostic pathways for
bladder cancer patients and were keen to minimise that pathway and to
perform CT earlier in the pathway.

The GDG considered the overlap between the review questions in
section 3.4 and wanted to ensure that any imaging and combination of
imaging was done most effectively. They also considered that CT
urography may have been performed earlier in the diagnostic pathway
as an investigation of haematuria.

3.4.21 Detecting upper urinary tract involvement

2 The upper urinary tracts can be assessed for cancer using ultrasound, IVU, CT or MRI. In

3 the NHS, IVU and CT are used most often. CT gives more detail but is more costly and may
4 be less readily available. CT also shows detail of the entire area examined whereas an VU
5 gives much less information about structures outside the urinary tract. For people with
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bladder cancer, therefore, CT of the abdomen will allow detection of spread outside the
urinary tract, for example to the liver.

Clinical question: In patients with new or recurrent bladder cancer is CT more effective than
IVU for the detection of upper tract involvement and can these tests be omitted in patients
with NMIBC?

Clinical evidence (see also full evidence review)

The evidence is summarised in table 26 and 27.

Study quality and results

Three studies reporting diagnostic accuracy were assessed for risk of bias and applicability
with the QUADAS-2 tool. The evidence was assessed as being of low quality. All studies
included patients who were not relevant to review question (e.g. patients with suspicion of
upper tract tumours who did not have new or recurrent bladder cancer). It was only clear in
one study (Jinzaki et al., 2011) that inappropriate exclusions were avoided. In all studies,
patients received a different reference standard (surgery or follow-up imaging) and the
interval between the index test and the reference standard was unclear. In Metser et al.
(2012) the numbers used to calculate sensitivity and specificity do not correlate with either
the number of patients or upper tract lesions reported, and caution is warranted when
interpreting data from the study.

Evidence statements

Sensitivity and specificity for presence of tumour in upper tractThree studies reported the
diagnostic accuracy of multi-detector CT urography for the detection of tumour in the upper
tract, with sensitivity ranging from 88% to 100% and specificity ranging from 91% to 95%
(see table 26). One study of 104 patients also reported the diagnostic accuracy of excretory
urography for the detection of tumour in the upper tract, with sensitivity of 80% and
specificity of 81% (Jinzaki et al., 2011). This study reported that sensitivity and specificity of
CT urography was significantly greater than excretory urography.

The proportion of upper tract tumours detected by intravenous urography/CT urography is
shown in table 27. Three low quality studies (1340 patients) reported the incidence of upper
urothelial tract tumours at diagnosis of bladder cancer, which ranged from 0.3% to 1.7%
across studies. Herranz-Amo et al. (1999) reported that intravenous urography (IVU)
detected six out of the nine (67%) upper tract tumours. Three low quality studies reported
the incidence of upper tract tumours during follow-up of bladder cancer. In Hession et al.
(1999) 3.4% of patients developed an upper tract tumour, all of which were detected on IVU
but there were also two false positive cases. Miyake et al. (2006) reported that 20 (4.6%)
patients developed an upper tract tumour during follow-up, two of which were detected by
routine IVU and 18 of which presented with symptoms that initiated extra IVU. Meissner et
al. (2007) reported on 322 patients undergoing follow-up after radical cystectomy. 15 (4.7%)
developed an upper tract tumour, eight of which were detected by routine IVU. One study
(Shinagare et al., 2013) reported on 105 patients undergoing CT urogram for follow-up after
radical cystectomy. Three (2.9%) patients developed an upper tract tumour.

No evidence was identified for the other outcomes specified in the PICO (change in
management, overall survival, progression-free survival, and morbidity associated with the
procedure).
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1 Table 26: Patient-level sensitivity and specificity for presence of tumour in upper urinary tract

Study

Jinzaki et al.
2011

Xu et al. 2010

Metser et al.
2012

Population
104 with asymptomatic haematuria. 46% with new or prior bladder cancer.

168 undergoing routine surveillance for urothelial tumour. 53% prior bladder
cancer.

77 at risk for urothelial malignancy. 31% newly diagnosed bladder cancer,
18% after resection of bladder tumour

2 Abbreviations: NPV, negative predictive value; PPV, positive predictive value.

Sensitivity Specificity PPV NPV
Test (%) (%) (%) (%)
MDCT urography 94 95 93 95
Excretory urography 80 81 77 84
MDCT urography 100 91 62 100
MDCT urography (urothelial phase and 88 91 71 97

excretory phase)

3 Table 27: Incidence of upper urothelial tract tumours and proportion detected by intravenous urography/CT urography

Study
Bajaj et al. 2007

Herranz-Amo et al.

1999

Goessl et al. 1997
Hession et al. 1999

Miyake et al. 2006

Meissner et al.
2007
Shinagare et al.
2013

Population Test

233 with newly diagnosed bladder cancer and IVU IVU at

at initial presentation diagnosis

793 with primary bladder cancer IVU prior to
TURBT

314 with newly diagnosed bladder cancer IVU at
diagnosis

174 undergoing routine follow-up for bladder cancer VU follow-up

413 undergoing follow-up for bladder cancer VU follow-up

322 after radical cystectomy and ileal orthotopic VU follow-up

bladder substitution

105 after radical cystectomy CTU follow-up

Incidence of
UUTT

1.7% (4/233)
1.1% (9/973)
0.3% (1/314)
3.4% (6/174)
4.8% (20/413)
4.7% (15/322)

2.9% (3/105)

Detection by IVU

22 patients had equivocal IVU findings. All had normal further imaging or
follow-up imaging

IVU detected 67% (6/9)

6 cases suspicious on IVU which was normal on retrograde pyelography or
ureterorenoscopy in 5 cases

8 cases suspicious on IVU, 2 of which false positives on retrograde
pyelography

2 diagnosed by routine IVU. 18 presented with symptoms which resulted in
extra IVU

8 diagnosed by routine IVU.

Findings suggestive of UUTT in 11 (10.5%) patients. 7 false positive, 3 true
positive.
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Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Recommendations

Relative value placed on
the outcomes
considered

Quality of the evidence

Trade-off between
clinical benefits and
harms

Consider CT urography, carried out with other planned CT imaging
if possible, to detect upper tract involvement in people with new or
recurrent high-risk non-muscle-invasive and muscle-invasive
bladder cancer.

Sensitivity and specificity were considered by the GDG to be the most
important outcomes because accurate detection of upper tract cancer is
an important diagnosis to make and can affect management of the
disease. It is also a surrogate for other outcomes.

The outcomes of change in management, overall survival, progression-
free survival, and morbidity associated with the procedure were specified
in the PICO but were not reported in the evidence.

The outcome of incidence of upper urinary tract tumours was not
specified in the PICO but was considered by the GDG when making the
recommendation. The GDG considered that there was a low incidence
of upper tract tumours in low risk disease. The GDG based the
recommendation on the balance between the number of patients needed
to be tested in order to identify an upper tract tumour.

The evidence was assessed as being of low quality using the QUADAS-
2 tool.

The main limitation of the evidence was a lack of high quality
comparative studies. Some of the presented studies included a variety
of patients that were not relevant to the review question as they did not
all have newly diagnosed or recurrent bladder cancer. A majority of the
studies were retrospective. Also the low incidence of upper urinary tract
tumours limited the conclusions that could be drawn from the evidence.

These limitations affected the strength of the recommendation. A
‘consider’ rather than an ‘offer’ recommendation was made. The GDG
were unable to make a strong statement about imaging in low risk
disease or whether upper tract imaging can be omitted in low risk
groups.

There was no evidence about whether or not upper tract imaging is
useful for low risk disease. Therefore, part of the recommendation was
based on the GDG’s clinical experience that upper tract tumours are
relatively uncommon in low risk bladder cancer compared to high risk
disease.

No health economic evidence was identified.

The GDG considered that a potential benefit of the recommendation is
more accurate diagnosis of upper tract tumours in high risk bladder
cancer, which should result in better clinical outcomes. The
recommendation should lead to the avoidance of invasive tests in low
risk disease.

The GDG considered the potential harms of upper tract imaging such as
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relative radiation and contrast related toxicities.

There is the potential harm of missing upper tract tumours in low risk
disease. The GDG considered that the excess risk is less than the
increased clinical benefit.

Trade-off between net No health economic evidence was identified and no economic model
health benefits and was developed for this topic. The costs of the recommendations will
resource use result from the increased relative costs of CTU, which is more expensive

than IVU. There may be an increase in the number of CTU performed.
The GDG balanced this cost against the potential saving from targeting
CTU to high risk groups. It is unclear if the recommendation will result in
a net increase or decrease in costs.

Other considerations No equalities issued were identified for this topic.

The GDG were unsure of the extent of change in practice required to
implement the recommendation. They considered that the move
towards CTU away from IVU is already happening clinically.

The GDG extensively discussed making a do not use recommendation
for upper tract imaging in patients with low risk NMIBC. There was
insufficient high quality evidence to make this recommendation, although
the clinical judgment of the GDG is that upper tract imaging in this
patient group is of limited benefit.

Having reviewed all section 3.4 recommendations, the GDG suggested
that CT urogram should be combined with other CT imaging to
streamline the diagnostic pathway.

3.4.31 Detecting thoracic malignancy

The main aim of thoracic imaging is to detect metastatic spread from bladder cancer.
However, in people with bladder cancer who have smoked, there may be an increased risk of
lung cancer which can also be detected by imaging the thorax. Detection of another
malignancy would affect treatment planning.

The thorax can be assessed by plain X-ray, CT, MRI or PET-CT. Plain X-ray and CT are
used most in the NHS. CT gives much more detail than plain X-ray and shows small
abnormalities that plain X-ray cannot but it is much more expensive. PET-CT can be used to
assess the thorax but is not widely available because of strict NHS commissioning rules on
its use in bladder cancer

QOWWO~NOO OPRWN
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Clinical question: In patients with high risk NMIBC or MIBC is chest CT, chest PET-CT or
chest X-ray the most effective method for the detection of thoracic malignancy and can
these tests be omitted in patients with NMIBC?

12 Clinical evidence (see also full evidence review)

13 Study quality and results

14 Two observational studies were included in the evidence review (Lodde et al., 2010; Yang et
15 al., 2012a). Risk of bias and applicability were assessed using the QUADAS-2 tool. Both

16 studies were applicable to the review question. Both studies had a low risk of bias for patient
17 selection, although in Lodde et al. (2010) it was unclear if a consecutive or random sample of
18 patients was used. Studies were judged to have a high or unclear risk of index test bias

19 because the index test was reported with knowledge of clinical history or the results of other
20 imaging tests. In both studies it was unclear if the reference standard was interpreted
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without knowledge of the index test. In Yang et al. (2012a) not all patients received the same
reference standard. Lodde et al. (2010) did not report the sensitivity and specificity of CT
and PET-CT for detecting thoracic malignancies.

Evidence statements

Moderate quality evidence from two studies which investigated whole body FDG PET-CT
scans for the staging of bladder cancer was identified. Lodde et al. (2010) included 44
patients with MIBC before radical cystectomy, 19 patients under follow-up after cystectomy,
and seven after systemic chemotherapy. For the detection of extrapelvic metastases, 36
patients who had six months or more of imaging follow-up were included. In five patients,
standard CT detected lung nodules that did not accumulate FDG, and in one retroperitoneal
node, also negative at PET. None of these patients had progressed on subsequent follow-up
imaging. Yang et al. (2012a) included 60 bladder cancer patients undergoing whole body
PET-CT for routine follow-up, for the detection of suspected metastasis, or for monitoring
treatments. 15 lung lesions were indentified. The sensitivity and specificity of PET-CT for
detecting lung metastases was 85.7% and 100%, respectively. Two lung lesions were
considered to be false negative, as they were validated to be malignant during follow-up, but
with no abnormal FDG uptake. Both lesions were smaller than 1.5cm, so the diagnosis of
CT was also ambiguous. PET-CT correctly changed the management in 15 (25%) patients.

No evidence was identified for chest x-ray, or for the outcomes of overall survival,
progression-free survival and morbidity associated with the test procedure.

Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Consider CT of the thorax, carried out with other planned CT
imaging if possible, to detect thoracic malignancy in people with

Recommendations muscle-invasive bladder cancer.

Relative value placed on Sensitivity and specificity were considered by the GDG to be the most

the outcomes important outcomes because accurate detection of lung malignancy is

considered an important diagnosis to make and can affect management of the
disease.

The outcomes of overall survival, progression-free survival, and
morbidity associated with the procedure were specified in the PICO but
were not reported in the evidence.

Change in management was not considered to be a useful outcome as
the patient numbers in the included studies were so small.

Quality of the evidence The evidence was assessed as being of moderate quality using the
QUADAS-2 tool.

There were many limitations of the evidence, most notably the
retrospective design of the studies, the lack of evidence on chest x-ray
versus chest CT, and a lack of evidence about non-muscle invasive
bladder cancer. The included studies included a small number of
patients and included patients at the end of chemotherapy.

These limitations affected the strength of the recommendation. A
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Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Other considerations

‘consider’ rather than an ‘offer’ recommendation was made.

No recommendation could be made for patients with NMIBC. The GDG
based the recommendation on clinical consensus that thoracic
malignancy would be very low in patients with NMIBC and so they would
not recommend imaging in these patients.

No health economic evidence was identified.

The GDG considered a potential benefit of the recommendation to be
the detection of thoracic malignancy which will prevent inappropriate
cystectomies. There is also a potential clinical benefit from treating
primary lung cancer.

The GDG considered the potential harms of radiation from imaging and
the potential for over-investigation of false positive imaging results. False
positives may potentially delay radical treatment.

The GDG considered that the excess risk is less than the increased
clinical benefit. The GDG'’s priority is to avoid inappropriate
cystectomies or other radical treatment.

No health economic evidence was identified and no economic model
was developed for this topic. The costs of the recommendations will
result from the increased number of thoracic CTs performed and the
relative increase in cost of doing CT instead of chest x-ray.

The GDG considered the potential savings from a possible reduction in
PET-CTs through identification of gross pathology on CT and a
reduction in inappropriate radical treatment costs. Overall, the GDG
expect the net effect to be fairly small.

No equalities issued were identified for this topic.

The GDG considered that a small change in practice will be required to
implement the recommendation. The recommendation should require
the need to include the thorax in CT examinations.

The GDG extensively discussed a recommendation about imaging the
chest in NMIBC. The GDG also gave consideration to the increased risk
of primary lung cancer within this group but this was considered to be
outside the scope of this group’s remit.

Having reviewed all section 3.4 recommendations the GDG suggested
that CT thorax should be combined with other CT imaging to streamline
the diagnostic pathway.

Detecting bone metastases

Bone metastases are uncommon in bladder cancer but profoundly affect prognosis and
therefore treatment options. Bone can be assessed by bone scintigraphy, CT, MRI or PET
CT. Imaging to detect bone metastases in people with bladder cancer is not done frequently
in the NHS, but where undertaken, bone scintigraphy is usually used. Cross sectional
imaging techniques may distinguish between cancer and conditions such as arthritis,
whereas bone scintigraphy is less good at this.
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Clinical question: In patients with high risk NMIBC or MIBC is CT, MRI or bone scintigraphy
the most effective method for the detection of bone metastases and can these tests be
omitted in patients with NMIBC?

Clinical evidence (see also full evidence review)

Study quality and results

Seven studies were included in evidence review (Chakraborty et al., 2013; Balliu et al., 2010;
Braendengen et al., 1996; Brismar & Gustafson, 1988; Davey et al., 1985; Yang et al.,
2012b; Lodde et al., 2010). Risk of bias and applicability were assessed using the QUADAS-
2 tool. With regard to applicability, one study (Balliu et al., 2010) included patients with
cancers other than bladder. In the study by Brismar & Gustafson (1988) the reference
standard was poorly reported so it was unclear whether it was applicable. Risk of bias
regarding the reference standard was unclear in all studies as it was not reported whether
the reference standard was interpreted without knowledge of the bone scintigraphy results.
Flow and timing bias was high in a majority of studies as not all patients received the same
reference standard (follow-up blood tests or additional imaging) and the interval between the
index test and follow-up was not reported.

Evidence statements

Two studies (86 patients in total) provided low quality evidence that the sensitivity and
specificity of MRI and PET-CT were higher for the detection of bone metastases than bone
scintigraphy (Balliu et al., 2010; Chakraborty et al., 2013). Low quality indirect evidence was
identified from five studies which reported the clinical value of bone scans in 623 bladder
cancer patients (Braendengen et al., 1996; Brismar & Gustafson, 1988; Davey et al., 1985;
Yang et al., 2012b; Lodde et al., 2010). These studies included patients undergoing routine
bone scintigraphy for staging bladder cancer or because of a suspicion of bone metastases.
The prevalence of bone metastases varied across studies from 6% to 23%. No evidence
was identified for patients with non-muscle invasive bladder cancer. No evidence was
identified for the outcomes of overall survival, progression-free survival or morbidity
associated with procedure.

Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher

priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.
Recommendations No recommendation made
Relative value placed on Sensitivity and specificity were considered by the GDG to be the most
the outcomes important outcomes because accurate detection of bone metastases is
considered an important diagnosis to make and can affect management of the
disease.

The outcomes of change in management, overall survival, progression-
free survival, and morbidity associated with the procedure were specified
in the PICO but were not reported in the evidence.

The outcome of incidence of bone metastases in asymptomatic patients
was not specified in the PICO but was reported in the evidence and
discussed by the GDG. This is the patient group where the use of the
test would change management.
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Quality of the evidence The evidence was assessed as being of low quality using the QUADAS-
2 tool.

There were many limitations of the evidence, most notably the lack of
relevant comparative studies, with one study including mostly breast and
lung cancer patients. There was a low event rate in the relevant studies
and some studies dated back to the 1980s.There was a lack of evidence
about CT. There were many patients with symptomatic lesions in the
study groups.

No recommendation was made because there was insufficient high
quality evidence on techniques looking primarily at bone metastases,
and because the GDG felt that the other recommendations made for CT
and MRI would likely pick up those people with bone metastases in any
event.

No research recommendation was made as the GDG had made a
recommendation elsewhere that people with the highest risk of bone
metastases would have PET-CT and that for other people with bladder
cancer, a study of detection methods for bone metastases was unlikely
to change clinical practice and was unlikely to be a good use of research
funding.

Trade-off between

clinical benefits and

harms

Trade-off between net

health benefits and

resource use

Other considerations There was insufficient evidence on which to make a recommendation.
FDG PET CT is considered a good technique for detection of bone
metastases and there is no current evidence of superiority for other
techniques. However the GDG recognized that data on some of these
techniques is immature.

FDG PET is the most widely available technique and the GDG
considered that people with bone metastases would be picked up by the
recommendations made in section 3.4
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Managing non-muscle-invasive bladder
cancer

Most people with bladder cancer do not have cancer in the muscle wall of the bladder
(muscle invasive bladder cancer), but have cancer that involves the surface lining of the
bladder (urothelium), or the connective tissue layer (lamina propria) that connects the surface
lining to the main muscle coat (hon-muscle invasive bladder cancer). These cancers are
designated stages pTa and pT1 respectively, and they are also classified according to
whether they are regarded as not aggressive, moderately aggressive, or aggressive, grades
1, 2 and 3 respectively.

The majority of people with bladder cancer will have pTa cancers of either grade 1 or 2.
These cancers may return on the lining of the bladder (recurrence), or worsen, meaning
return and extend to involve the main muscle coat of the bladder or beyond (progression).

Recurrence of non-muscle invasive bladder cancer is generally not life-threatening. However,
people with NMIBC will need cystoscopy under anaesthesia to remove the recurrence, with
the time in hospital and recovery time, and the possibility of additional treatment and follow
up. Recurrence is important to the NHS because of the costs and capacity needed to treat it.

Progression, in contrast, means that the risk to life has risen and that further investigations
and more invasive treatment options will be considered. If progression of the cancer to
involvement of the muscle wall of the bladder occurs, 20 - 25 out of 100 such people will also
have spread into their lymph glands, and their chance of cure falls sharply.

People with non-muscle invasive bladder cancer may have different experiences following
their inital transurethral resection. The information people receive about what was seen and
done at the operation may vary in quality, quanitity and how it is communicated and this will
impact on the patients understanding of their condition and ability to make informed
decisions.

There may be some form of imaging, and there will be further cystoscopy follow-up, which
may be infrequent for many people. For some people there will be repeat resection and
discussion of treatment options that include intravesical therapy (chemotherapy or BCG) and
radical cystectomy. The subsequent pathways for people with non muscle invasive bladder
cancer may therefore be very different.

The impact of this on the people involved will differ, and their concerns may be very different,
but include such questions as:

¢ |[s this cancer life-threatening ?

e Will | lose my bladder ?

e For how long will | need to be treated?

e Is recurrence a sign that the cancer has spread ?

e For how long will | need to be followed-up and will my appointments be forgotten?

e Will | become incontinent ?

¢ Will my sexual function be lost ?

Some of the important issues in non-muscle invasive bladder cancer are, therefore:
e Prognostic factors

e Staging, including transurethral surgery and imaging

e The risk of recurrence and progression, and its classification

¢ Adjuvant treatment, including intravesical therapy and radical cystectomy

e Follow-up
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There is uncertainty and variation in practice in all of these areas at present.

Risk Stratification

Prognostic markers in non-muscle-invasive bladder cancer

Assessment of the risk of recurrence and progression is critical to choosing the optimal
package of care. Prognostic markers include clinical factors such as history of recurrence
and pathological characteristics including:

e stage

e grade

e cancer size

e the presence of carcinoma in situ
e number of cancers

¢ variant pathology

¢ lymphovascular invasion.

There is no widely agreed and implemented method of assessing risk of recurrence and
progression using prognostic markers.

Clinical question: Which factors determine risk of relapse and progression in newly
diagnosed non-muscle invasive bladder cancer (e.g. histological grading of bladder cancer)?
In addition to the factors specified in the EORTC risk tables, do urothelial cancer variants,
differentiation of urothelial cancer and lymphovascular invasion predict recurrence and
progression after treatment?

Clinical evidence (see also full evidence review)

Study quality and results

The NICE prognostic studies methodological checklist was used to assess the quality of the
prognostic studies. All studies were assessed as being of high quality as they included the
population of interest, measured the outcome adequately, and used appropriate statistical
analysis. However, validation studies of the EORTC risk tables were limited by
heterogeneous patient populations and treatments received and by low numbers of
progression events. Studies exploring the prognostic factors of lymphovascular invasion,
urothelial cancer variants and urothelial cancer differentiation were limited by small sample
sizes and few patients with the factor under investigation.

Evidence statements

The EORTC risk tables (Sylvester et al., 2006) have been validated in several studies, which
report that the tables successfully stratify patients into risk groups for recurrence and
progression, but generally overestimate the risk of recurrence in all risk groups and the risk
of progression in high risk groups (Fernandez-Gomez et al., 2011; Seo et al., 2010; Altieri et
al., 2012; Hernandez et al., 2011; van Rhijn et al., 2010; Xu et al., 2013; Lammers et al.,
2014).

There is some low quality evidence to suggest that the presence of lymphovascular invasion
increases the risk of recurrence, progression and disease-specific survival. However, this is
based on low numbers of patients with evidence of lymphovascular invasion.

One study (Brimo et al., 2013) of 86 patients reported that adverse histological variants were
significantly associated with progression and recurrence on univariate analysis but were
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insignificant on multivariate analysis. Only four tumours were not ‘usual’ TCC. Three had
features of micropapillary TCC and one had features of sarcomatoid TCC.

One study (Scosyrev et al., 2009) reported that squamous cell histologic features were
associated with overall mortality and disease-specific mortality compared to TCC in patients
who did not undergo cystectomy, but was not associated with increased mortality in those
who were treated with cystectomy.

One study (Alkibay et al., 2009), reported that progression rates increased in patients with
NMIBC and micropapillary pattern (MPP) compared with MPP-negative patients but this
difference was not statistically significant (p=0.064). This analysis was based on only six
patients with T1 bladder cancer and MPP, and 125 TaT1 MPP-negative patients.

Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Record the size and number of tumours during TURBT.

Ensure that for people with non-muscle-invasive bladder cancer all
of the following are recorded and used to guide discussions, both
within the multidisciplinary team and with the person, about
prognosis and treatment options:

e recurrence history
e size and number of cancers

e histological type, grade, stage and presence (or absence) of
flat urothelium, detrusor muscle (muscularis propria), and
carcinoma in situ

o the risk category of the person’s cancer (see section 4.1.2)
e predicted risk of recurrence and progression, estimated

Recommendations using a risk prediction tool.

Relative value placed on The GDG considered the cancer-related outcomes of recurrence,

the outcomes disease progression, disease-specific survival and overall survival as

considered important outcomes. Recurrence and progression lead to further
treatment and potentially a worse prognosis. Survival is important for
patients.

Overall survival was specified as an outcome in the PICO but was not
reported in the evidence.

Quiality of the evidence The quality of the evidence was assessed as high using the NICE
methodology checklist for prognostic studies. However, the reviewer
highlighted some issues with the evidence. Most notably, the EORTC
risk calculator is limited in that it overestimates recurrence in patients
treated with BCG. Validation studies of the EORTC risk tables were
limited by heterogeneous patient populations and treatments received
and by low numbers of progression events. Studies exploring the
prognostic factors of lymphovascular invasion, urothelial cancer variants
and urothelial cancer differentiation were limited by small sample sizes,
with few patients with the factor under investigation.

However the GDG considered that the high quality evidence of the
EORTC risk factors and validation studies strengthened the case for
making the recommendations.
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Trade-off between The GDG considered that the main benefits of the recommendations are

clinical benefits and better informed decision making by the person and the implementation

harms of existing guidelines and improvements in the quality of data collected
to guide future clinical management of non-muscle invasive bladder
cancer.

The GDG identified no potential harms from the recommendations

made.
Trade-off between net No health economic evidence was identified and no economic model
health benefits and was developed for this topic. The GDG considered the potential costs
resource use and savings associated with the recommendation made.

The potential costs include more staff time at MDT meetings to consider
the clinical and histological prognostic factors listed in the
recommendation. This was balanced against the potential savings
accrued from better treatment and less need for subsequent salvage
treatment. Savings will also be made from the avoidance of
unnecessary treatment and follow-up.

Other considerations No equalities issues were identified.

The GDG considered that a moderate change in practice may be
required to implement the recommendations. EORTC and RCPath
datasets should be used routinely in local and specialist bladder MDTs,
so the recommendations reflect best practice.

Definitions of risk

There is no widely accepted classification of risk in non-muscle invasive bladder cancer. In
order to make clear recommendations for management, the GDG developed a consensus
classification based on evidence reviewed and clinical opinion. For the purposes of this
guideline the following definitions apply:

For this purpose, we refer only to non-muscle invasive urothelial cancer, not muscle
invasive cancer or non-urothelial cancers.

Low risk NMIBC

Any of these:

e Solitary pTaG1 <3cm

e Solitary pTaG2 low grade <3cm

e Any PUNLMP (papillary urothelial neoplasm of low malignant potential)

Intermediate risk NMIBC

Any tumour that is not low risk or high risk including the following:

e Solitary pTaG1 >3cm

e Multifocal pTaG1

e Solitary pTaG2 low grade >3cm

e Multifocal pTaG2 low grade

e pTaG2 high grade

e Any pTaG2 grade not further specified

e Any low risk recurring within 12 months from last tumour occurrence

High risk NMIBC
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Any of these:

e pTaG3

o pT1G2

e pT1G3

e pTis (Cis)

e aggressive variants of urothelial carcinoma, for example micropapillary or nested variants

Managing non-muscle invasive bladder cancer

Intravesical therapy

Intravesical therapy involves the instillation into the bladder of either a chemotherapy drug (in
the NHS this is typically Mytomycin C) or BCG. Intravesical chemotherapy is most often
given as a single dose directly following transurethral resection of a cancer to try to prevent
recurrence of non-muscle invasive bladder cancer. It can also be used on an outpatient basis
as a course of treatment to try to reduce recurrence in people who have had a significant rate
of recurrence.

Intravesical BCG is an immunotherapy used to treat intermediate and high-risk non-muscle
invasive bladder cancer. Each treatment includes the instillation of live BCG bacteria, of
which various strains are known to exist, into the bladder. Intravesical BCG is given on an
outpatient basis as a course of treatment, to try to prevent recurrence and also progression
in people judged to have a significant risk of these problems. In the most commonly used
regimen it is given as a course of six instillations (induction BCG) followed by sets of 3
instillations over a period of up to 3 years (maintenance BCG).

Some people relapse after BCG, their management is discussed in section 4.3.2. The
management of BCG-related toxicity is discussed in section 4.4.

There is wide variation in practice regarding the use of intravesical chemotherapy and
intravesical BCG in the NHS at present.

Clinical question: What are the most effective adjuvant intravesical therapy (chemotherapy
or immunotherapy) regimens for low-risk/intermediate and high-risk non-muscle invasive
bladder cancer?

Clinical evidence (see also full evidence review)

Systematic reviews and randomised trial evidence was appraised for this review. The
evidence is summarised in tables 28 to 54.

Evidence statements
TUR + BCG versus TUR alone

Moderate quality evidence from a meta-analysis (Shelley et al., 2000) of 585 medium to high
risk patients from six randomised trials produced an overall hazard ratio (HR) for recurrence-
free survival of 0.44 (95% CI 0.34 to 0.56), indicating a 56% reduction in the risk of tumour
recurrence for TUR+BCG compared to TUR alone. The main toxicities associated with BCG
are urinary frequency (71%), cystitis (67%), haematuria (23%), and fever (25%). No BCG
sepsis or deaths are reported.

TUR + BCG versus TUR + other treatment (chemotherapy or immunotherapy) or TUR alone
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Moderate quality evidence from a meta-analysis (Pan et al., 2014) of 48 RCTs and
observational cohort studies (9,482 patients) reported a pooled random effects OR for
recurrence of 0.59 (95% CI 0.49 to 0.71) for TUR + BCG compared to those treated with
resection alone or TUR plus another treatment other than BCG, with significant heterogeneity
across studies (p<0.01). Evidence from an earlier meta-analysis (Han & Pan, 2006)
suggested that the effect of BCG is less conclusive when induction BCG only is given
compared to control groups (RR 0.99, 95% CI1 0.77 to 1.28). In the maintenance BCG
subgroup the combined random effect RR is 0.65 (95% CI 0.48 to 0.88), suggesting that
maintenance BCG reduces the risk of recurrence by 35%. Moderate quality evidence from a
meta-analysis of 13 trials or controlled studies comparing maintenance BCG versus no
maintenance BCG for T1G3 bladder cancer, reports that overall 41% of the maintenance
BCG group recurred compared to 45% in the control group (RR 0.73, 95% CI 0.61, 0.88)
(Pan et al., 2008).

High quality evidence from one meta-analysis of 24 randomised trials with 4863 patients,
suggests that the risk of progression was 27% lower for patients treated with BCG compared
to those treated with either resection alone or TUR plus another treatment other than BCG
(HR 0.73, 95% CI 0.60 to 0.88) (Sylvester et al., 2002). No reduction in the risk of
progression was seen in the four trials where maintenance BCG was not used (HR 1.28,
95% CI 0.82 to 1.98). There is uncertainty of any difference for overall survival (HR 0.89,
95% CI 0.75 to 1.06) and disease-specific survival (HR 0.81, 95% CI 0.57 to 1.13) between
those treated with BCG and those in the control groups. Moderate quality evidence from the
two meta-analyses by Han & Pan (2006) and Pan et al. (2008) both report that drug-related
and systemic toxicities are significantly more frequent in the BCG groups than chemotherapy
or immunotherapy groups.

TUR + chemotherapy versus TUR alone

One systematic review and meta-analysis of 11 studies and 3,703 patients with primary
bladder cancer provides a Peto Odds Ratio (pOR) of 0.56 (95% CI 0.48 to 0.65) for one-year
recurrence in favour of adjuvant intravesical chemotherapy compared to TUR alone
(Huncharek et al., 2000). However, significant statistical heterogeneity is reported and
sensitivity analyses were conducted. The data were stratified by duration of treatment, which
indicates that short-term therapy (<2 months duration) reduces recurrence at one-year (pOR
0.70, 95% CI 0.55 to 0.90) and two-years (pOR 0.68, 95% CI 0.54 to 0.85) by approximately
30%, as compared to TUR alone (moderate quality evidence). The pOR for five trials where
patients received two years of chemotherapy is 0.27 (95% CI 0.19 to 0.39), indicating a 73%
reduction in the risk of recurrence at two-years for those treated with chemotherapy.

Moderate quality evidence from one meta-analysis of eight studies and 1,609 patients with
recurrent bladder cancer provides a pooled OR for one-year recurrence of 0.62 (95% CI 0.51
to 0.76), in favour of chemotherapy over TUR alone, with no evidence of statistical
heterogeneity (Huncharek et al., 2001). For the two- and three-year recurrence rates,
significant statistical heterogeneity was reported, which was not accounted for by treatment
duration. Therefore, moderate quality evidence is provided from the data when stratified into
drug type (adriamycin versus other drugs). The OR for two-year recurrence of studies using
adriamycin is 0.57 (95% CI 0.43 to 0.75), with no significant heterogeneity, indicating that
drug type was a major contributor to outcome heterogeneity. Drugs other than adriamycin
showed a reduction in two-year recurrence of 73% (versus 43% for adriamycin) with an OR
of 0.27 (95% CI 0.19 to 0.37).

Another systematic review and meta-analysis provides moderate quality evidence from six
randomised trials, which suggests there is uncertainty about the effect of intravesical
chemotherapy on progression (HR 1.19, 95% CI 0.97 to 1.47), overall survival (HR 1.1, 95%
CI 0.95 to 1.27), and disease-specific survival (HR 1.1, 95% CI not reported but effect size
was non-significant), compared to TUR alone (Pawinski et al., 1996).

TUR + one post-operative instillation of chemotherapy versus TUR alone
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Low to moderate quality evidence is reported from a systematic review and meta-analysis of
18 trials comparing one post-operative dose of chemotherapy with TUR alone (Abern et al.,
2013). 36.6% (577/1576) of those in the TUR + chemotherapy group experienced a
recurrence compared with 50.4% (769/1527) of those treated with TUR alone (RR 0.67, 95%
Cl1 0.56 to 0.79), with significant statistical heterogeneity. This corresponds to a number
needed to treat of 7 patients to avoid one recurrence. Gemcitabine and interferon a-2b does
not show a benefit on recurrence, whereas the other chemotherapy agents do. The pooled
RR for mitomycin C and epirubicin is 0.71 (95% CI 0.64 to 0.78), in favour of chemotherapy,
with no clear dose-response relationship. Funnel plots suggest publication bias with small
trials contributing disproportionately to the protective effect of chemotherapy. Progression
and survival are not reported. A meta-analysis (Sylvester et al., 2004) of seven trials (1476
patients) reports mild, transient, irritative bladder symptoms including dysuria, frequency and
macroscopic haematuria, in approximately 10% of patients treated with one single post-
operative dose of intravesical chemotherapy.

TUR+ single dose epirubicin versus TUR + double dose Epirubicin

Low quality evidence from one randomised trial of 143 patients without CIS suggests no
difference in recurrence or progression between patients treated with a single dose of 100mg
epirubicin within six hours of TUR and those given a second dose of 100mg epirubicin 12-18
hours after TUR (Turkeri et al., 2010).

Moderate quality evidence from one trial of 270 patients without CIS reports that two
instillations of 50mg epirubicin within 24 hours of TUR is associated with longer recurrence-
free survival than TUR alone (38 months versus 13 months, p=0.004). Recurrence-free
survival with two instillations of lower dose epirubicin (20mg/40ml) is not significantly longer
than TUR alone (24 months versus 13 months, p=0.163). There are no significant
differences between 2x50mg and 2x20mg epirubicin (p=0.146). Local grade one toxicity was
reported in 22.9% of the low dose epirubicin group and 35.6% of high dose epirubicin group
(RR 0.63, 95% CI 0.39 to 1.02).

Intravesical Adriamycin versus Epirubicin

Moderate quality evidence is provided by two randomised trials comparing one year
treatment with adriamycin with the same schedule of epirubicin (Eto et al., 1994; Shuin et al.,
1994). There were no differences in recurrence rate (RR 1.31, 95% CI 0.72 to 2.4) or local
toxicities (RR 0.73, 95% CI 0.46 to 1.15) between the two treatment arms.

Adjuvant intravesical BCG versus adjuvant intravesical chemotherapy

One systematic review of nine trials and 2,261 patients (Huncharek & Kupelnick 2003)
reports low quality evidence of an overall OR for one-year recurrence of 0.89 (95% CI 0.74 to
1.07), with significant heterogeneity. Heterogeneity persisted despite stratification by
chemotherapy drug type. A sensitivity analysis was therefore performed stratifying by
previous intravesical chemotherapy. Pooling all studies that enrolled patients with prior
chemotherapy (1480 patients) provides moderate quality evidence, with an OR of 0.54 (95%
Cl1 0.43 to 0.69) in favour of BCG. This reflects a 46% reduction in tumour recurrence at one-
year among patients treated with BCG versus chemotherapy, and a lack of statistical
heterogeneity. Pooling data from two studies which excluded patients previously treated with
chemotherapy gives an OR of 1.82 (95% CI 1.37 to 2.41), in favour of chemotherapy. This
suggests that amongst patients not previously treated, intravesical chemotherapy (MMC)
reduces tumour recurrence by 82% versus BCG. Similar results were found for two-year and
three-year recurrence when stratified by previous therapy.

One systematic review of eight randomised trials and 2,427 patients (Huncharek & Kupelnick
2004) randomised to either adjuvant intravesical BCG or chemotherapy provides moderate
quality evidence of an OR for progression of 1.24 (95% CI1 0.95 to 1.61), in favour of BCG.
The confidence intervals include the value of no effect which reflects uncertainty about a
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difference in progression between the two treatments. The total number of events in each
arm is not reported. The pooled OR of the two trials (781 patients) which excluded patients
who had previously been treated with intravesical chemotherapy is 0.75 (0.45 to 1.25) in
favour of MMC. In trials which included patients previously treated with chemotherapy the
OR is 1.49 (1.09 to 2.03) in favour of BCG.

One meta-analysis (Sylvester et al., 2005) of nine randomised trials and 700 patients with
CIS provides moderate quality evidence that 34% of complete responders treated with BCG
and 50% of complete responders treated with chemotherapy recurred during follow-up (HR
0.47, 95% CI 0.31 to 0.73, in favour of BCG). 47% of patients treated with BCG and 26%
treated with chemotherapy had no evidence of disease during follow-up, relating to an
absolute difference of 20% and a relative reduction of 59% in the odds of treatment failure on
BCG (HR 0.41, 95% CI 0.30 to 0.56). BCG is only superior to MMC in the trials where
maintenance BCG was given. Data on progression were less conclusive with a HR of 0.74
(95% CI 0.45 to 1.22). Overall survival is reported in three studies (407 patients). 35.9% of
patients treated with chemotherapy and 34.2% treated with BCG therapy died from any
cause. Two trials reported disease-specific survival. 13.3% of patients treated with
chemotherapy and 10.5% of patients treated with BCG died due to bladder cancer.

BCG versus Mitomycin C (MMC)

Moderate quality evidence is reported from one meta-analysis (Bohle et al., 2003) of 2,749
patients from nine prospective trials and two observational studies. A further trial of 92
patients was indentified and added to the pooled analysis for recurrence (Mangiarotti et al.,
2008). The overall RR for recurrence is 0.77 (95% CI 0.63 to 0.95) in favour of BCG over
MMC. High quality evidence from a meta-analysis of individual patient data (Malmstrom et
al., 2009) including nine trials (2,820 patients) reported that in trials with BCG maintenance,
there is a 32% reduction in the risk of recurrence with BCG compared to MMC (HR 0.68,
95% CI 0.58 to 8), whilst there is a 28% risk increase for BCG trials without maintenance (HR
1.28, 95% CI 1.07 to 1.52). Maintenance BCG is more effective than MMC in both patients
previously treated and those not previously treated with intravesical chemotherapy.

Moderate quality evidence from one meta-analysis including 1,277 patients (Bohle & Bock
2004) reports no difference between BCG and MMC in terms of disease progression (RR
0.79, 95% CI 0.61 to 1.03). However, BCG does show superiority over MMC in the subgroup
of BCG maintenance trials (RR 0.70, 95% CI 0.52 to 0.94). Moderate quality evidence from
seven trials (1,880 patients) in the IPD meta-analyses reports that after a median follow-up of
4.8 years, 12% of patients progressed and 24% died (of those 30% died from bladder
cancer). There are no significant differences between MMC and BCG for these end-points,
even when stratified by BCG maintenance and patient risk groups.

Cystitis was more frequent in the BCG group compared to the MMC group (53.8% vs. 39.2%,
p<0.001). Local and systemic toxicities were more frequent in the BCG group, except for
allergy and skin reactions which were more common in MMC group. The risk of cystitis was
no different between maintenance BCG and no maintenance BCG. No deaths from sepsis
were reported in either arm (Bohle et al., 2003).

BCG versus Epirubicin (EPI)

Moderate quality evidence from one meta-analysis of five randomised trials (1,111 patients)
(Shang et al., 2011), reports that the risk of recurrence was reduced in patients treated with
BCG (35.9%) compared to EPI (51.4%) with a RR of 0.69 (95% CI 0.60 to 0.79), in favour of
BCG. Low quality evidence from a subgroup analysis demonstrates no significant difference
in recurrence between BCG and EPI in two trials using Pasteur strain BCG (RR 0.78, 95% CI
0.56 to 1.10). Low quality evidence for disease progression demonstrated that there are no
significant differences between BCG and EPI (RR 0.78, 95% CI1 0.54 to 1.13). No
differences are reported for overall mortality (two studies, 769 patients) or disease-specific
mortality (two studies, 769 patients). However, overall mortality is less frequent in the TICE
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BCG group compared to the EPI group in the study by Sylvester et al. (2010) (RR 0.79, 95%
C1 0.62 to 0.99). Drug-induced cystitis (54% versus 32%), haematuria (31% versus 16%),
and systemic side-effects (35% versus 1%) are significantly more frequent with BCG than
EPI. However, there is significant heterogeneity between trials for systemic side-effects due
to the frequency of BCG administration across studies. Moderate quality evidence from four
randomised trials suggests there are no significant differences for delayed or terminated
treatment due to adverse events between BCG and EPI (9% versus 7%) (RR 0.91, 95% CI
0.41to 2.04).

BCG versus Gemcitabine

One systematic review by Jones et al. (2012) includes three studies comparing Gemcitabine
with BCG. Heterogeneity between trials prevented pooling of data. One trial of 80 patients
at intermediate risk of recurrence (primary Ta-T1, no CIS) provides low quality evidence that
BCG (no maintenance) and Gemcitabine showed similar rates of recurrence (25% vs. 30%)
and progression, with significantly more adverse effects with BCG. Moderate quality
evidence is provided by one trial of 64 high risk patients, which reports that recurrence rate is
higher for Gemcitabine than BCG (53% vs. 28%) and time to recurrence is shorter with
Gemcitabine (25.6 months vs. 39.4 months). No patients in either group had disease
progression at a mean follow-up of 44 months. Local and systemic toxicity are similar
between groups. In this trial, maintenance therapy for non-recurring patients in each group
was up to 36 months duration. No evidence about survival is reported.

Maintenance BCG versus induction BCG

Six trials of maintenance versus induction BCG were indentified which vary in the population
included and the schedule and duration of maintenance therapy. High quality evidence from
five of these trials with 686 patients, reports that 53.9% of patients in the BCG induction arm
had a recurrence, compared to 37.6% in the maintenance BCG arm (RR 0.70, 95% CI 0.60
to 0.81). Moderate quality evidence from five trials (737 patients) suggests similar rates of
progression (27.6% versus 31.8% for maintenance and induction BCG respectively).
However, these data should be interpreted with caution due to the variation in BCG
maintenance schedules and the duration of follow-up across studies. There are no
differences between groups in terms of overall survival and disease-specific survival.
Moderate quality evidence from two trials (126 patients) suggests that dysuria is more
frequent in the maintenance arm (88.9% versus 68.3%). Rates of fever/chills are not
different between groups (RR 1.47, 95% CI 0.88 to 2.44).

One trial of 53 patients reported moderate quality evidence of no significant changes in
quality of life scores (EORTC-QLQ) in either group from induction treatment to 14 months
after randomisation (Koga et al., 2010). Very low quality evidence from one observational
study of 85 patients reports that overall quality of life was moderate, and more patients rated
it as good during maintenance than during induction therapy (Mack et al., 1996).

Dose of BCG
Low dose versus standard dose BCG

Two trials provide moderate quality evidence of no difference in recurrence, progression,
overall survival and disease-specific survival between one-third (27mg) dose and full dose
(81mg) BCG. One trial (Martinez-Pineiro et al., 2002) included 500 patients (Ta/T1/CIS, G1-
G3) and the other trial (Martinez-Pineiro et al., 2005) included 155 patients with T1G3
disease or CIS. Martinez-Pineiro et al. (2002) reports that, in patients with multifocal
disease, standard dose BCG is more effective against recurrences and progression than
reduced dose BCG. Local toxicity is significantly reduced in the low dose BCG arm (53%
versus 67%), and fewer patients have delayed instillations or withdraw from treatment.
There are no differences between groups for severe systemic toxicities (3.8% versus 2.7%).
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One trial of 80 patients provides low quality evidence of no difference in recurrence,
progression or cystitis between patients receiving 81mg BCG versus those receiving 54mg
BCG (Yalcinkaya et al., 1998). One trial of 128 patients randomised into three arms,
provides low quality evidence of no difference in recurrence rates between 120mg BCG,
80mg BCG and 40mg BCG. No patients had disease progression. Both local toxicity and
systemic toxicity were reduced with lower dose of BCG (Agrawal et al., 2007).

Low dose versus very low dose BCG

Moderate quality evidence from one trial of 281 patients (Ojea et al., 2007) suggests that
there are no differences in recurrence-free survival between low dose BCG (27mg) and very-
low dose BCG (13.5mg) in intermediate risk patients. There are no differences in time to
progression and cancer-specific survival between the two BCG treatment groups. Rates of
local (65.5% vs. 64.1%) and systemic (11.3% vs. 10.8%) adverse events are also similar
between the two groups.

Low dose and standard dose with 1 year or 3 year maintenance

Moderate quality evidence is provided by one trial of 1,355 patients randomised into four trial
arms (Oddens et al., 2013). With a median follow-up of 7.1 years, no differences are
reported for recurrence, progression, overall survival and toxicity between one-third (27mg)
dose and full dose (81mg) BCG. When results are stratified by maintenance and dose, one-
third dose BCG with one-year maintenance is suboptimal compared to full-dose BCG with
three-year maintenance (HR for disease-free interval 0.75, 95% CI 0.59 to 0.94). In
intermediate-risk patients, three years of maintenance is more effective than one year in
patients receiving one-third dose (HR 1.35, 95% CI 1.03 to 1.79) but not in patients receiving
full-dose (HR 0.88, 95% CI 0.64 to 1.21). In high-risk patients, three years of maintenance is
more effective than one year in patients receiving full dose (HR 1.61, 95% CI 1.13 to 2.30)
but not in patients receiving one-third dose BCG (HR 1.01, 95% CI 0.69 to 1.47). No
significant differences are reported between treatment groups for the time to progression or
overall survival.

The schedule and duration of intravesical chemotherapy

One systematic review of 23 randomised trials (Sylvester et al., 2008) which compared
intravesical instillations with respect to their number, frequency, timing, duration, dose, or
dose intensity concludes that the optimal schedule and duration of intravesical chemotherapy
after an immediate instillation remains unknown. In low-risk patients, one immediate
instillation of epirubicin may not be less effective than a delayed course of multiple
instillations (3 trials, 879 patients). In patients with multiple tumours, one immediate
instillation is insufficient treatment. Additional instillations may further reduce the recurrence
rate; however, there is no conclusive evidence regarding their optimal duration (3 trials, 598
patients). A short intensive schedule of instillations within the first 3—4 months after an
immediate instillation may be as effective as longer-term treatment schedules. Instillations
during 21 year in intermediate-risk patients seem effective only when an immediate
instillation has not been given. Higher drug concentrations and optimization of the drug's
concentration in the bladder may provide better results (5 trials, 774 patients).

Chemotherapy + maintenance BCG versus maintenance BCG alone

Low quality evidence is provided by a systematic review of four randomised trials (801
patients) comparing sequential chemotherapy added to maintenance BCG with maintenance
BCG alone (Houghton et al., 2012). A further study of 96 patients with CIS which compared
MMC and BCG with BCG alone was also identified and added to the meta-analysis
(Oosterlinck et al., 2011). The dose and duration of intravesical therapies used and the
average length of follow-up varies across trials. Meta-analysis of five trials provides low
quality evidence of uncertainty of a difference in recurrence between the combination arms
(42.6%) and the BCG-alone arms (46.7%) (RR 0.92, 95% CI1 0.79 to 1.08), but significant
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heterogeneity (p=0.03). Sub-group analyses provides moderate quality evidence that adding
chemotherapy to maintenance BCG was associated with lower recurrence than BCG alone
for Ta or T1 disease (RR 0.75, 95% CI 0.61 to 0.92), but not for CIS (RR 1.13, 95% CI 0.93
to 1.37).

Meta-analysis of five trials (897 patients) provides low quality evidence of no significant
difference in progression between the combination arms (11.1%) and the BCG-alone arms
(13%) (RR 0.84, 95% CI 0.59 to 1.20), but significant heterogeneity (p=0.03). Sub-group
analyses provide moderate quality evidence that adding chemotherapy to maintenance BCG
is associated with lower progression than BCG alone for Ta or T1 disease (RR 0.45, 95% CI
0.25t0 0.81), but not for CIS (RR 1.33, 95% CI 0.83 to 2.13). Three studies report drug-
related toxicity, with no differences in cystitis, haematuria or fever between groups. The
numbers of adverse events in each arm is not reported.
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1 Table 28: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR + BCG versus

3 TUR alone

Quality assessment

No of Design Risk Inconsistency Indirectness Imprecision Other
studies of considerations
bias
Recurrence at 12 months
6" randomised none none none serious® none
trials

Recurrence at 12 months - Medium/high risk patients
4t randomised none none none serious® none
trials

Recurrence at 12 months - Medium/high risk but possibly some low risk
2 randomised none none none serious® none
trials

Recurrence (time-to-event data, follow-up 14 to 36 months)
6" randomised none none none serious® none
trials

Recurrence - Medium/high risk patients (time-to-event data, follow-up 14 to 36 months)
4 randomised none none none serious® none
trials

No of patients

TUR +
BCG

791275
(28.7%)

64/188
(34%)

15/87
(17.2%)

NR

NR

Recurrence - Medium/high risk but possibly some low risk (time-to-event data, follow-up 14 to 36 months)

2 randomised none none none serious® none
trials

Progression

0 No evidence

Overall survival

0 No evidence

Disease-specific survival

0 No evidence

Treatment-related morbidity

6" randomised none none none serious® none
trials

NR

TUR
alone

144/257
(56%)

117/204
(57.4%)

27/53

(50.9%)

NR

NR

NR

NR

Effect
Relative
(95% ClI)

RR 0.54
(0.44 to
0.66)

RR 0.59
(0.47 to
0.73)

RR 0.35
(0.21 to
0.61)

HR 0.44
(0.34to
0.56)

HR 0.46
(0.34 to
0.61)

HR 0.37
(0.22 to
(0.64)

Absolute

258 fewer per 1000 (from 191
fewer to 314 fewer)

235 fewer per 1000 (from 155
fewer to 304 fewer)

331 fewer per 1000 (from 199
fewer to 402 fewer)

56% reduction in the risk of
recurrence in favour of BCG

54% reduction in the risk of
recurrence in favour of BCG

63% reduction in the risk of
recurrence in favour of BCG

Main toxicities associated with
BCG: 67% cystitis, 23%
haematuria, 25% fever, 71%

Quality

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE
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urinary frequency

6! randomised none none none serious® none 0/275 0/257 - - MODERATE
trials (0%) (0%)
0 No evidence
1 <Insert Note here>
2
3
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1 Table 29: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)

2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR + BCG versus
3 TUR + other treatment (chemotherapy or other immunotherapy) or TUR alone
Quality assessment No of patients Effect
No of Design Risk Inconsistency Indirectness Imprecision Other TUR+BCG TUR+other Relative Absolute
studies of considerations treatment (95% ClI)
bias Quality
Recurrence
48" randomised trials none serious® none none none 1900/4952  2231/4530 OR 0.59 128 fewer per MODERATE
& observational (38.4%) (49.2%) (0.49 to 1000 (from 85
studies 0.71)° fewer to 170
fewer)
Recurrence by BCG maintenance
g’ randomised trials none None none none none 224/596 243/474 RR 0.65 179 fewer per HIGH
& observational (37.6%) (51.3%) (0.48 to 1000 (from 62
studies 0.88)° fewer to 267
fewer)
Recurrence by induction BCG only
10* randomised trials none serious® none serious® none 458/963 570/1109 RR 0.99 5 fewer per 1000  LOW
& observational (47.6%) (51.4%) (0.77 to (from 118 fewer
studies 1.28)° to 144 more)
Recurrence, BCG+TUR vs TUR alone
9* randomised trials none None none None none 230/638 268/462 RR 0.59 238 fewer per HIGH
& observational (36.1%) (58%) (0.45 to 1000 (from 128
studies 0.78)° fewer to 319
fewer)
Recurrence, BCG vs. Chemotherapy
10* randomised trials none serious® none serious® none 378/910 398/883 RR 0.94 27 fewer per LOW
& observational (41.5%) (45.1%) (0.77 to 1000 (from 104
studies 1.14)° fewer to 63 more)
Recurrence, in patients with papillary tumours
10* randomised trials none serious® none None none 274/653 407/718 RR 0.73 153 fewer per MODERATE
& observational (42%) (56.7%) (0.61 to 1000 (from 74
studies 0.87)° fewer to 221
fewer)
Progression (follow-up median 2.5 years)
24° randomised trials none None none None none 260/2658 304/2205 HR 0.73 35 fewer per HIGH
(9.8%) (13.8%) (0.6 to 1000 (from 15
0.88) fewer to 53
fewer)

Progression in studies of BCG versus MMC
6° randomised trials none None none serious® none 79/1074 76/816 HR 0.86 12 fewer per MODERATE
(7.4%) (9.3%) (0.62 to 1000 (from 34
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Quality assessment

No of Design Risk Inconsistency
studies of
bias

Overall survival, death due to any cause
9° randomised trials none None

Disease-specific survival, death due to bladder cancer
8° randomised trials none None

Treatment-related morbidity - Local toxicity

25" randomised trials none None
& observational
studies

Treatment-related mortality

0 No evidence

Health-related quality of life

0 No evidence

Indirectness

none

none

none

Imprecision

serious®

serious®

Serious’

Other
considerations

none

none

none

No of patients
TUR+BCG TUR+other
treatment

372/1603  354/1327
(23.2%) (26.7%)

741327  80/1043
(5.6%) (7.7%)

44% 30% (MMC)?

Effect
Relative
(95% ClI)

1.2)

HR 0.89
(0.75to
1.06)

HR 0.81
(0.57 to
1.13)

Absolute

fewer to 18 more)

25 fewer per
1000 (from 59
fewer to 14 more)

14 fewer per
1000 (from 32
fewer to 10 more)

Quality

MODERATE

MODERATE

MODERATE

! From meta-analysis in Pan et al. (2014%—included observational studies in meta-analysis; 2 Significant statistical heterogeneity across studies; ¥ Random effects model; *

From meta-analysis (Han & Pan, 2006);

of events not reported for treatment-related morbidity ® BCG-induced local and systemic effects were significantly more frequent in the BCG group than in the
chemotherapy/immunotherapy groups (Han & Pan 2006; Pan et al. 2008). Overall 44% receiving BCG developed local toxicity compared with 30% receiving MMC (Han &

Pan, 2006).

Confidence interval includes null value which limits precision of outcome; ° From meta-analysis in Sylvester et al. (2002); * Number
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1 Table 30: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR + BCG versus
3 TUR + other treatment (chemotherapy or other immunotherapy) of TUR alone for T1G3 bladder cancer

Quality assessment

No of Design

studies

Recurrence

15" randomised
trials

4 ‘'<nsert Note here>

6
7

Risk of
bias

none

Inconsistency

serious?

Indirectness

none

Imprecision

none

Other
considerations

none

No of patients

BCG

375/915 332/733

(41%)

No
BCG

(45.3%)

Effect
Relative
(95% ClI)

RR 0.73 (0.61
to 0.88)

Absolute

122 fewer per 1000
(from 54 fewer to 177
fewer)

Quality

MODERATE
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1 Table 31: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR + chemotherapy
3 versus TUR alone

0ST
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Quality assessment No of patients Effect
No of Design Risk Inconsistency Indirectness Imprecision Other TUR+chemo TUR Relative Absolute
studies of considerations alone (95% ClI)
bias Quality
Recurrence - primary cancer (follow-up > 1 year; assessed with: 1-year recurrence rate)
11 randomised none serious® none serious® none NR NR OR 0.56 In favour of LOW
trials (0.48 to intravesical
0.65) chemotherapy
Recurrence - short-term treatment (assessed with: 1-year recurrence rate)
2! randomised none None none serious® none NR NR OR 0.70 In favour of MODERATE
trials (0.55 to intravesical
0.90) chemotherapy
Recurrence - short-term treatment (assessed with: 2-year recurrence rate)
2! randomised none None none serious® none NR NR OR 0.68 In favour of MODERATE
trials (0.54 to intravesical
0.85) chemotherapy
Recurrence - long-term treatment (1 year) (assessed with: 1-year recurrence rate)
3t randomised none None none serious® none NR NR OR 0.65 In favour of MODERATE
trials (0.46 to intravesical
0.80) chemotherapy
Recurrence - long-term treatment (1 year) (assessed with: 2-year recurrence rate)
3! randomised none none none serious® none NR NR OR 0.69 In favour of MODERATE
trials (0.57 to intravesical
0.83) chemotherapy
Recurrence - long-term treatment (2 years) (assessed with: 2 year recurrence rate)
5 randomised none None none serious® none NR NR OR 0.27 In favour of MODERATE
trials (0.19 to intravesical
0.39) chemotherapy
Recurrence - recurrent cancer (assessed with: 1-year recurrence rate)
g8’ randomised none None none serious® none NR NR OR 0.62 In favour of MODERATE
trials (0.51 to intravesical
0.76) chemotherapy
Recurrence - recurrent cancer (assessed with: 2-year recurrence)
g8’ randomised none serious® none serious® none NR NR OR 0.46 In favour of LOW
trials (0.33to intravesical
0.63) chemotherapy
Recurrence - adriamycin only (assessed with: 2 year recurrence rate)
5 randomised none None none serious® none NR NR OR 0.57 In favour of MODERATE
trials (0.43 to intravesical
0.75) chemotherapy
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1

gab~h wWN

randomised none None none serious® none OR 0.27 In favour of MODERATE
trials (0.19 to intravesical
0.37) chemotherapy
6° randomised none None none serious® none 189/1629 80/906 HR 1.19 16 more per 1000 MODERATE
trials (11.6%) (8.8%) (0.97 to (from 3 fewer to 39
1.47) more)
6° randomised none None none serious® none 628/1629 281/906 HR 1.1 25 more per 1000 MODERATE
trials (38.6%) (31%) (0.95 to (from 13 fewer to 66
1.27) more)
6° randomised none None none serious® none 229/1629 93/906 HR 1.1 (NR) In favour of TUR alone MODERATE
trials (14.1%) (10.3%) (non-significant)
0 No evidence
available
0 No evidence
available
~Health-related quality of life
0 No evidence
available

Y<Insert Note here>
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1 Table 32: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR+ one single post-
3 operative chemotherapy instillation versus TUR alone

[A%])
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Quality assessment

No of Design Risk of

studies bias

Recurrence - all studies

18! randomised none
trials

Recurrence — Doxorubicin
1 randomised none
trials

Recurrence — Epirubicin
6 randomised none
trials

Recurrence — Gemcitabine
1 randomised none
trials

Recurrence - Interferon alpha 2b
1 randomised none
trials

Recurrence - Mitomycin C
6 randomised none
trials

Recurrence — Thiotepa
4 randomised none
trials

Recurrence — Pirarubicin
1 randomised none
trials

Progression
0 No evidence
available

Inconsistency

serious?

None

None

None

None

None

None

None

Indirectness

none

none

none

none

none

none

none

none

Imprecision

none

serious®

serious®

serious®

serious®

serious®

serious®

serious®

Other
considerations

reporting bias®

none

none

none

none

none

none

none

No of patients
TUR + single
dose chemo

577/1576

(36.6%)

NR/31

NR/665

NR/124

NR/66

NR/412

NR/197

NR/81

TUR
alone

769/1527

(50.4%)

NR/28

NR/685

NR/124

NR/66

NR/432

NR/207

NR/79

Effect
Relative
(95% ClI)

RR 0.67
(0.56 to
0.79)

RR 0.43
(0.23 to
0.78)

RR 0.73
(0.66 to
0.82)

RR 0.90
(0.57 to
1.42)

RR 1.05
(0.80 to
1.38)

RR 0.66
(0.56 to
0.78)

RR 0.76
0.62to
0.93)

RR 0.40
(0.23 to
0.69)

Absolute

166 fewer per 1000
(from 106 fewer to
222 fewer)

In favour of
intravesical
chemotherapy

In favour of
intravesical
chemotherapy

In favour of
intravesical
chemotherapy (non-
significant)

In favour of
intravesical
chemotherapy (non-
significant)

In favour of
intravesical
chemotherapy

In favour of
intravesical
chemotherapy

In favour of
intravesical
chemotherapy

Quality

LOW

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE
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0 No evidence
available
0 No evidence
available
1° randomised serious’ None none None none 10% mild NR - - MODERATE
trials bladder
symptoms
0 No evidence
available
0 No evidence
available

Y<Insert Note here>
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1 Table 33: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)

2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR + single dose

3 epirubicin (100mg) versus TUR + double dose epirubicin (2x100mg)

Quality assessment

No of Design Risk of

studies bias

Recurrence (follow-up 16.9 months)

1t randomised serious®
trials

Progression (follow-up 16.9 months)
1* randomised serious?
trials

Overall survival

0 No evidence
available
Disease-specific survival
0 No evidence
available
Treatment-related mortality
0 No evidence
available
Treatment-related morbidity
0 No evidence
available
Health-related quality of life
0 No evidence
available

4 <Insert Note here>
5
6
7

Inconsistency

none

none

Indirectness

none

none

Imprecision

serious®

serious®

Other
considerations

none

none

No of patients
Single-dose
EPI (100mg)

10/68
(14.7%)

2/68
(2.9%)

Double-dose
EPI (200mg)

16/75
(21.3%)

6/75
(8%)

Effect
Relative
(95% ClI)

RR 0.69
(0.34 to
1.41)

RR 0.37
(0.08 to
1.76)

Absolute

66 fewer per 1000
(from 141 fewer to
87 more)

50 fewer per 1000
(from 74 fewer to
61 more)

Quality

LOW

LOW
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1 Table 34: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)

2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR + 2x20mg/40ml
3 epirubicin versus TUR + 2x50mg/100ml epirubicin versus TUR only
Quality assessment No of patients Effect
Risk A B C
No of of Other 2x20mg 2x50mg TUR Relative
studies Design bias Inconsistency Indirectness Imprecision considerations EPI EPI only (95% ClI) Absolute Quality
Recurrence (time-to-event data, follow-up median 44 months)
1* randomised none none none serious® none 24 mo 38 mo 13mo AvVB, In favour of MODERATE
trials (n=89) (n=90) (n=91) p=0.194 2x50mg
AvC, epirubicin over
p=0.245 TUR alone
BvC,
p=0.01
Progression
0 No evidence
available
Overall survival
0 No evidence
available
Disease-specific survival
0 No evidence
available
Treatment-related mortality
0 No evidence
available
Local toxicity - Grade 1
1t randomised none none none serious® none 20/89 32/90 NR RR 0.63 132 fewer per MODERATE
trials (22.5%) (35.6%) (0.39to 1000 (from 217
1.02) fewer to 7 more)
Systemic adverse events
1* randomised none none none serious® none 4/89 6/90 NR RR 0.67 22 fewer per
trials (4.5%) (6.7%) (0.2 to 1000 (from 53 MODERATE
2.31) fewer to 87
more)

Health-related quality of life
0 No evidence
available
4 <Insert Note here>
5
6
7
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1 Table 35: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Adriamycin versus

3 Epirubicin

Quality assessment

No of Design

studies

Recurrence

2 randomised
trials

Local side effects

2! randomised
trials

Progression

0 No evidence
available

Overall survival

0 No evidence
available

Disease-specific survival

0 No evidence
available

Treatment-related mortality

0 No evidence
available

Health-related quality of life

0 No evidence
available

<Insert Note here>

4
5
6
7

Risk of
bias

none

none

Inconsistency

none

none

Indirectness

none

none

Imprecision

serious?

serious?

Other
considerations

none

none

No of patients

ADR
19/87
(21.8%)

22/87
(25.3%)

EPI
15/92
(16.3%)

32/92
(34.8%)

Effect
Relative
(95% ClI)

RR 1.31
(0.72 to 2.4)

RR 0.73
(0.46 to 1.15)

Absolute
Quality

51 more per 1000 (from  MODERATE
46 fewer to 228 more)

94 fewer per 1000 MODERATE
(from 188 fewer to 52
more)
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1 Table 36: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
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Overall survival

0 No evidence
available

Disease-specific survival

2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR + chemotherapy
3 versus TUR + BCG
Quality assessment No of patients Effect
No of Design Risk Inconsistency Indirectness Imprecision Other BCG Chemotherapy Relative Absolute
studies of bias considerations (95% ClI) Quality
Recurrence (follow-up 28-86 months; assessed with: 1-year recurrence)
9 randomised none serious? none serious® none NR NR OR 0.89 In favour of BCG (non-  LOW
trials (0.74 to significant)
1.07)
Recurrence - prior chemotherapy (assessed with: 1-year recurrence)
7 randomised none none none serious® none NR NR OR 0.54 In favour of BCG MODERATE
trials (0.43 to
0.69)
Recurrence - no prior chemotherapy (assessed with: 1-year recurrence)
2 randomised none none none serious® none NR NR OR 1.82 In favour of MODERATE
trials (1.37 to chemotherapy
2.41)
Recurrence - prior chemotherapy (assessed with: 3-year recurrence)
7 randomised none none none serious® none NR NR OR 0.43 In favour of BCG MODERATE
trials (0.34 to
0.55)
Recurrence - no prior chemotherapy (assessed with: 2-year recurrence)
2 randomised none none none serious® none NR NR OR 1.67 In favour of MODERATE
trials (1.29 to chemotherapy
2.17)
Progression
8’ randomised none none none serious® none NR NR OR 1.24 In favour of MODERATE
trials (0.95 to chemotherapy (non-
1.61) significant)
Progression - prior chemotherapy
6 randomised none none none serious® none NR NR OR 1.49 In favour of MODERATE
trials (2.09 to chemotherapy
2.03)
Progression - no prior chemotherapy
2 randomised none none none serious® none NR NR OR 0.75 In favour of BCG (non- MODERATE
trials (0.45 to significant)
1.25)
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0 No evidence
available
0 No evidence
available
0 No evidence
available
0 No evidence
available
1 <Insert Note here>
2
3
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1 Table 37: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy) §
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: TUR + chemotherapy 2
3 versus TUR + BCG for CIS only <
Q
>
o
>
Quality assessment No of patients Effect é
No of Design Risk Inconsistency Indirectness Imprecision Other BCG Chemotherapy Relative Absolute &
studies of considerations (95% ClI) o
bias Quality °
Recurrence in complete responders (follow-up median 3.6 years) 2
7 randomised none none none serious? none 69/203 79/158 HR 0.48 217 fewer per 1000 MODERATE g
trials (34%) (50%) (0.31to (from 99 fewer to =
0.74) 307 fewer) @
No evidence of disease (follow-up median 3.6 years) o
9 randomised none none none serious® none 161/345 93/355 HR 0.41 145 fewer per 1000 MODERATE %_
trials (46.7%) (26.2%) (0.3t0 0.56) (from 106 fewer to %
175 fewer) ;
Disease-free in studies with MMC according to BCG maintenance (follow-up median 3.6 years) fob}
5 randomised none none none serious®® none 78/170 63/177 HR 0.7 91 fewer per 1000 MODERATE 3
trials (45.9%) (35.6%) (0.44 to (from 180 fewer to @
1.09) 25 more)
Disease-free in studies with MMC according to BCG maintenance - No BCG maintenance
2 randomised none none none serious®® none 29/62 14/28 HR 1.24 77 more per 1000 MODERATE
trials (46.8%) (50%) (0.5t0 3.06) (from 207 fewer to
380 more)
Disease-free in studies with MMC according to BCG maintenance - BCG maintenance
3 randomised none none none serious® none 49/108 49/149 HR 0.58 122 fewer per 1000 MODERATE
trials (45.4%) (32.9%) (0.34 to (from 8 fewer to 202
0.97) fewer)
Progression
6 randomised none none none serious®® none 47/240 36/234 HR 0.74 35 fewer per 1000 MODERATE
trials (19.6%) (15.4%) (0.45 to (from 78 fewer to 26
1.21) more)
Overall mortality rate (follow-up median 3.6 years)
3 randomised none none none serious® none 63/184 80/223 NR - MODERATE
trials (34.2%) (35.9%)
Disease-specific mortality rate
2 randomised none none none serious® none 11/105 14/105 NR - MODERATE
trials (10.5%) (13.3%)
Treatment-related mortality
0 No evidence
available

Treatment-related morbidity
0 No evidence
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available
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1 <Insert Note here>
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1 Table 38: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)

<
)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: BCG versus MMC 3
«Q
=
Q
>
Quality assessment No of patients Effect g
No of Design Risk of Inconsistency Indirectness Imprecision Other BCG MMC Relative Absolute é
studies bias considerations (95% ClI) Quality c
Recurrence (follow-up median 26 months) &
12 randomised none serious® none none none 571/1467 639/1374 RRO0.77 107 fewer per 1000 MODERATE CIDT
trials (38.9%) (46.5%) (0.63t00.95) (from 23 fewer to 172 5
fewer) S
Recurrence - No BCG maintenance 0,
5 randomised none serious® none serious® none 261/640  201/557 RR0.95 18 fewer per 1000 LOW 3
trials (40.8%) (36.1%) (0.72to0 1.25) (from 101 fewer to 90 o
more) g
Recurrence - BCG maintenance Q
7 randomised none serious® none None none 287/781 438/817 RR 0.68 172 fewer per 1000 MODERATE <
trials (37.5%) (53.6%) (0.551t0 0.83) (from 91 fewer to 241 8
fewer) g
Recurrence by risk and maintenance - Maintenance and high risk @
3t randomised none serious® none None none 144/352 200/352 RR 0.69 (0.5 176 fewer per 1000 MODERATE
trials (40.9%) (56.8%) to 0.96) (from 23 fewer to 284
fewer)
Recurrence by risk and maintenance - Maintenance and intermediate risk
3! randomised none None none None none 143/429 215/419 RR 0.59 210 fewer per 1000 HIGH
trials (33.3%) (51.3%) (0.481t00.73) (from 139 fewer to 267
fewer)
Recurrence by risk and maintenance - No maintenance and high risk
1t randomised  none None none serious®* none 19/31 24130 RR 0.77 184 fewer per 1000 MODERATE
trials (61.3%) (80%) (0.551t0 1.07) (from 360 fewer to 56
more)
Recurrence by risk and maintenance - No maintenance and intermediate risk
4* randomised none serious? none serious® none 242/609  177/527 RR1.01 3 more per 1000 (from  LOW
trials (39.7%) (33.6%) (0.75t0 1.37) 84 fewer to 124 more)
Progression (follow-up median 26 months)
9° randomised  none None none serious®* none 98/1277  107/1133 RR0.79 20 fewer per 1000 MODERATE
trials (7.7%) (9.4%) (0.61to 1.03) (from 37 fewer to 3
more)
Progression - No BCG Maintenance
4° randomised none None none serious®* none 30/609 21/527 RR 1.15 6 more per 1000 (from MODERATE
trials (4.9%) (4%) (0.67 to 2) 13 fewer to 40 more)
Progression - BCG maintenance
5° randomised none None none serious® none 68/668 86/606 RR 0.7 (0.52 43 fewer per 1000 MODERATE
trials (10.2%) (14.2%) to 0.94) (from 9 fewer to 68

fewer)
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Quality assessment

No of Design Risk of Inconsistency

studies bias

Time to first recurrence (Malmstrom IPD) (follow-up median 4.4 years)

9° randomised none serious® none
trials

Time to first recurrence - No BCG maintenance

45 randomised none None none
trials

Time to first recurrence - BCG maintenance

5° randomised none None none
trials

Progression (Malmstrom IPD) (follow-up median 4.8 years)
7° randomised none None none
trials

Overall mortality rate (follow-up median 4.8 years)
7° randomised none None
trials

none

Disease-specific mortality rate (follow-up median 4.8 years)
7° randomised none None none
trials

Treatment-related morbidity (assessed with: Rate of cystitis)
5 randomised none None none
trials

Treatment-related morbidity (assessed with: Rate of fever)
2! randomised none none none
trials

Treatment-related mortality (assessed with: Sepsis, death)

5 randomised none none none
trials

Health-related quality of life

0 No evidence

1 <lInsert Note here>

2
3

Indirectness

Imprecision

serious”

None

None

serious®*

serious®

serious®*

None

serious®

serious®

Other
considerations

none

none

none

none

none

none

none

none

none

No of patients

BCG

616/1437
(42.9%)

309/726
(42.6%)

307/711
(43.2%)

114/1050
(10.9%)

213/1437
(14.8%)

59/1437
(4.1%)

485/901
(53.8%)

56/324
(17.3%)

0/901
(0%)

MMC

600/1383
(43.4%)

245/770
(31.8%)

355/613
(57.9%)

110/830
(13.3%)

234/1383
(16.9%)

77/1383
(5.6%)

304/776
(39.2%)

11/332
(3.3%)

0/776
(0%)

Effect
Relative
(95% ClI)

HR 0.91
(0.81 to 1.02)

HR 1.28
(1.07 to 1.52)

HR 0.68
(0.58 10 0.8)

RR 0.82
(0.64 to 1.05)

RR 0.88
(0.74 t0 1.04)

RR 0.74
(0.53 to 1.03)

RR 1.37
(1.25 t0 1.5)

RR 5.20
(2.78 t0 9.74)

Absolute

30 fewer per 1000
(from 65 fewer to 6
more)

69 more per 1000 (from
18 more to 123 more)

134 fewer per 1000
(from 80 fewer to 184
fewer)

24 fewer per 1000
(from 48 fewer to 7
more)

20 fewer per 1000
(from 44 fewer to 7
more)

14 fewer per 1000
(from 27 fewer to 2
more)

145 more per 1000
(from 98 more to 196
more)

139 more per 1000
(from 59 more to 290
more)

Quality

LOW

HIGH

HIGH

MODERATE

MODERATE

MODERATE

HIGH

MODERATE

MODERATE

190Ued Jappe|q aAISeAUI-9]0SNW-Uou Buibeuey
Juswabeuew pue sisoubelp :192ued Jappe|g



1 Table 39: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: BCG versus
3 Epirubicin
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Quality assessment

No of Design Risk of

studies bias

Recurrence (follow-up 33 to 110 months)

5 randomised  serious®  none
trials

Recurrence - Connaught BCG
1 randomised serious? none
trials

Recurrence - Pasteur BCG
2

2 randomised serious none
trials

Recurrence - Tice BCG

2 randomised None none
trials

Progression
5 randomised
trials

serious®  none

Overall mortality (follow-up 3 to 127 months)

2 randomised None none
trials

Disease-specific mortality

2 randomised None serious®
trials

Local adverse effects, Drug induced cystitis
5

4 randomised None serious
trials

Local adverse effects, Haematuria

4 randomised None None
trials

Inconsistency

Indirectness

none

none

none

none

none

none

none

none

none

Imprecision

none

serious®

serious®*

None

serious®*

serious®*

serious®*

None

serious®

Other
considerations

none

none

none

none

none

none

none

none

none

No of patients
BCG Epirubicin

195/549  289/562
(35.5%)  (51.4%)
30/102  59/107
(29.4%)  (55.1%)
36/108  49/115
(33.3%) (42.6%)
129/339  181/340
(38.1%)  (53.2%)
44/549  58/562
(8%) (10.3%)
125/383  147/386
(32.6%) (38.1%)
22/383  26/386
(5.7%)  (6.7%)
232/429  140/441
(54.1%) (31.7%)
132/429  71/440
(30.8%)  (16.1%)

Effect
Relative
(95% ClI)

RR 0.69 (0.6
to 0.79)

RR 0.53 (0.38
t0 0.75)

RR 0.78 (0.56
to 1.1)

RR 0.72 (0.6
to 0.85)

RR 0.78 (0.54
to 1.13)

RR 0.86 (0.71
to 1.04)

RR 0.94 (0.23
to 3.8)

RR 1.92 (1.38
to 2.65)

RR 1.9 (1.47
to 2.45)

Absolute

159 fewer per 1000
(from 108 fewer to
206 fewer)

259 fewer per 1000
(from 138 fewer to
342 fewer)

94 fewer per 1000
(from 187 fewer to 43
more)

149 fewer per 1000
(from 80 fewer to 213
fewer)

23 fewer per 1000
(from 47 fewer to 13
more)

53 fewer per 1000
(from 110 fewer to 15
more)

4 fewer per 1000
(from 52 fewer to 189
more)

292 more per 1000
(from 121 more to
524 more)

145 more per 1000
(from 76 more to 234
more)

Quality

MODERATE

LOW

LOW

HIGH

LOW

MODERATE

LOW

MODERATE

MODERATE
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randomised None serious® none serious® none 134/385 5/393 RR 18.01 216 more per 1000 LOW
trials (34.8%) (1.3%) (2.25to (from 16 more to
143.91) 1000 more)

4 randomised None none none serious®* none 40/431 33/441 RR 0.91 (0.41 7 fewer per 1000 MODERATE

trials (9.3%) (7.5%) to 2.04) (from 44 fewer to 78

more)

0 No evidence
0 No evidence

<Insert Note here>

1
2
3
4
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1 Table 40: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)

2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: BCG versus

3 Gemcitabine

Quality assessment

No of Design Risk of Inconsistency Indirectness
studies bias
Recurrence - intermediate risk (follow-up mean 10.8 months)
1* randomised serious®  none none
trials

Progression - intermediate risk (follow-up mean 10.8 months)

1t randomised serious®  none none
trials

Toxicity — Dysuria

1t randomised serious®  none none
trials

Toxicity - Urinary frequency

1t randomised serious®  none none
trials

Recurrence - high risk (follow-up mean 44 months)

1° randomised none none none
trials

Progression - high risk (follow-up mean 44 months)

1° randomised none none none
trials

Local toxicity — cystitis

1° randomised none none none
trials

Systemic toxicity — fever

1° randomised none none none
trials

Overall survival

0 No evidence

Disease-specific survival

0 No evidence

Treatment-related mortality

0 No evidence

Health-related quality of life

Imprecision

serious®*

serious®

serious®

serious®

serious®*

serious®

serious®*

serious®*

Other
considerations

none

none

none

none

none

none

none

none

No of patients

BCG

12/40
(30%)

NR

14/40
(35%)

18/40
(45%)

9/32
(28.1%)

0/32
(0%)

4/32
(12.5%)

2/32
(6.3%)

GEM

10/40
(25%)

NR

5/40
(12.5%)

4/40
(10%)

17/32
(53.1%)

0/32
(0%)

3/32
(9.4%)

0/32
(0%)

Effect
Relative
(95% ClI)

RR 1.2 (0.59
to 2.45)

No significant
difference
RR 2.8 (1.11
to 7.04)

RR 4.5 (1.67
t0 12.12)

RR 0.53 (0.28
to 1.01)

not pooled

RR 1.33 (0.32
t0 5.49)

RR 5 (0.25 to
100.21)

Absolute

50 more per 1000
(from 103 fewer to 363
more)

225 more per 1000
(from 14 more to 755
more)

350 more per 1000
(from 67 more to 1000
more)

250 fewer per 1000
(from 382 fewer to 5
more)

not pooled
31 more per 1000

(from 64 fewer to 421
more)

Quality

LOW

LOW

LOW

LOW

MODERATE

MODERATE

MODERATE

MODERATE
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1 Table 41: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy) =
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Maintenance BCG versus 3
3 induction BCG L
Q
>
o
:I'>
Quality assessment No of patients Effect 3
No of Design Risk Inconsistency Indirectness Imprecision Other Maintenance Induction Relative Absolute &
studies of considerations BCG BCG (95% ClI) o
bias Quality °
Recurrence (follow-up 16 to 84 months) 2
5 randomised none none none none none 129/343 185/343 RR 0.7 (0.6 162 fewer per HIGH g
trials (37.6%) (53.9%) to 0.81) 1000 (from 102 =
fewer to 216 ®
fewer) =3
Progression %_
52 randomised none none none serious® none 102/369 117/368 RR 0.87 41 fewer per 1000 MODERATE o
trials (27.6%) (31.8%) (0.71 to (from 92 fewer to ;
1.06) 19 more) D
Overall mortality g
3 randomised none none none serious® none 94/281 103/280 RR 0.91 33 fewer per 1000 MODERATE @
trials (33.5%) (36.8%) (0.73 to (from 99 fewer to
1.13) 48 more)
Disease-specific mortality
2° randomised none none none serious® none 3/89 3/88 RR 0.99 0 fewer per 1000 MODERATE
trials (3.4%) (3.4%) (0.23 to (from 26 fewer to
4.3) 113 more)
Treatment-related morbidity — dysuria
2° randomised none none none serious’ none 56/63 43/63 RR 1.3 205 more per MODERATE
trials (88.9%) (68.3%) (1.08 to 1000 (from 55
1.57) more to 389 more)
Treatment-related morbidity - fever/chills
2° randomised none none none serious’ none 25/63 17/63 RR 1.47 127 more per MODERATE
trials (39.7%) (27%) (0.88 to 1000 (from 32
2.44) fewer to 389
more)
Treatment-related mortality
18 randomised none none none serious® none 2/192 0/192 RR5(0.24 - MODERATE
trials (1%) (0%) to 103.47)
Health-related quality of life (measured with: EORTC QLQ-C30)
1° randomised none  none none serious™ none No changein  Nochange - MODERATE
trials QoL in QoL
Health-related quality of life (assessed with: Proportion of patients with good overall Quality of life)
i observational  none  none none serious™ none 48% 15% - - VERY LOW
studies
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1 Table 42: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Standard dose BCG (81mg)
3 versus reduced dose BCG (27mg)

Quality assessment

Risk of
bias

none

Inconsistency

None

No of Design
studies
Recurrence (follow-up median 65 months)
2 randomised
trials

Progression (follow-up median 65 months)
1

2 randomised none None
trials

Overall mortality

2 randomised none None
trials

Disease-specific mortality

2 randomised none None
trials

Treatment-related mortality

2 randomised none None
trials

Any grade local toxicity

2! randomised none None
trials

Grade 3-4 Local toxicity

2 randomised none None
trials

Any grade systemic toxicity

2! randomised none None
trials

Grade 3-4 systemic toxicity

2 randomised none None
trials

Health-related quality of life
0 No evidence

Indirectness

none

none

none

none

none

none

none

none

none

Imprecision

serious®®

serious®®

serious®®

serious®®

serious®

None

serious®

serious®

serious®®

Other
considerations

none

none

none

none

none

none

none

none

none

No of patients

81mg
BCG

103/334
(30.8%)

49/334
(14.7%)

75/334
(22.5%)

30/334
(9%)

0/334
(0%)

225/334
(67.4%)

60/334
(18%)

93/334
(27.8%)

9/334
(2.7%)

27mg
BCG

109/320
(34.1%)

52/320
(16.3%)

76/320
(23.8%)

29/320
(9.1%)

0/320
(0%)

170/320
(53.1%)

24/320
(7.5%)

42/320
(13.1%)

12/320
(3.8%)

Effect
Relative
(95% ClI)

RR 0.9 (0.72
to 1.12)

RR 0.89
(0.62 t0 1.27)

RR 0.94
(0.71 to 1.24)

RR 0.98 (0.6
to 1.59)

not pooled

RR 1.27
(1.12 to 1.44)

RR 2.38
(1.52 to 3.72)

RR 2.15
(1.55 t0 2.98)

RR 0.74
(0.32 t0 1.69)

Absolute

34 fewer per 1000
(from 95 fewer to 41
more)

18 fewer per 1000
(from 62 fewer to 44
more)

14 fewer per 1000
(from 69 fewer to 57
more)

2 fewer per 1000 (from
36 fewer to 53 more)

not pooled

143 more per 1000
(from 64 more to 234
more)

104 more per 1000
(from 39 more to 204
more)

151 more per 1000
(from 72 more to 260
more)

10 fewer per 1000
(from 26 fewer to 26
more)

Quality

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

HIGH

MODERATE

MODERATE

MODERATE
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1 Table 43: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Low dose BCG (27mg)
3 versus very low dose BCG (13.5mg)

T.T
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Quality assessment

No of Design Risk of Inconsistency
studies bias
Recurrence (follow-up 0-114 months)
1t randomised none None
trials
Progression (follow-up 0-114 months)
1* randomised none None
trials

Cancer-specific mortality (follow-up 0-114 months)
1* randomised none None
trials

Overall mortality (follow-up 0-114 months)

1t randomised none None
trials

Grade 3-4 Local toxicity

1t randomised none None
trials

Grade 3-4 systemic toxicity

1t randomised none None
trials

Any grade local toxicity

1t randomised none None
trials

Any grade systemic toxicity

' randomised none None

trials

Treatment-related mortality

0 No evidence
available

Health-related quality of life
0 No evidence

Indirectness

none

none

none

none

none

none

none

none

Imprecision

serious®®

serious®?

serious®®

serious®®

serious®?

serious®®

serious®?

serious®®

Other
considerations

none

none

none

none

none

none

none

none

No of patients

27mg 13.5mg
BCG BCG
38/142 50/139
(26.8%) (36%)
14/142 18/139
(9.9%) (12.9%)
3/142 5/139
(2.1%) (3.6%)
13/142 17/139
(9.2%) (12.2%)
20/142 10/139
(14.1%) (7.2%)
5/142 3/139
(3.5%) (2.2%)
93/142 89/139
(65.5%) (64%)
16/142 15/139
(11.3%) (10.8%)

Effect
Relative
(95% ClI)

RR 0.74
(0.52 to 1.06)

RR 0.76
(0.39 to 1.47)

RR 0.59
(0.14 to 2.41)

RR 0.75
(0.38 to 1.48)

RR 1.96
(0.95 to 4.03)

RR 1.63 (0.4
t0 6.7)

RR 1.02
(0.86 10 1.22)

RR 1.04
(0.54 to 2.03)

Absolute

94 fewer per 1000
(from 173 fewer to 22
more)

31 fewer per 1000
(from 79 fewer to 61
more)

15 fewer per 1000
(from 31 fewer to 51
more)

31 fewer per 1000
(from 76 fewer to 59
more)

69 more per 1000
(from 4 fewer to 218
more)

14 more per 1000
(from 13 fewer to 123
more)

13 more per 1000
(from 90 fewer to 141
more)

4 more per 1000 (from
50 fewer to 111 more)

Quality

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE
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1 Table 44: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Standard dose BCG

3 (81mg) versus reduced dose BCG (27mg)

Quality assessment

No of Design Risk of Inconsistency Indirectness
studies bias
Recurrence (follow-up median 7.1 years)
1t randomised none None none
trials

Progression (follow-up median 7.1 years)
1* randomised none None none
trials

Overall mortality rate (follow-up median 7.1 years)
1* randomised none None none
trials

Disease-specific mortality rate (follow-up median 7.1 years)
1t randomised none None none
trials

Local or systemic adverse events
1* randomised none None none
trials

Treatment-related mortality

0 No evidence
available

Health-related quality of life

0 No evidence
available

4 <Insert Note here>
5
6
7

Imprecision

serious®

serious®?

serious®

serious®®

serious®®

Other
considerations

none

none

none

none

none

No of patients

81mg
BCG

2761677
(40.8%)

53/677
(7.8%)

185/677
(27.3%)

38/377
(10.1%)

50/657
(7.6%)

27mg
BCG

311/678
(45.9%)

56/678
(8.3%)

184/678
(27.1%)

30/678
(4.4%)

53/659
(8%)

Effect
Relative
(95% ClI)

RR 0.89
(0.79 to 1.00)

RR 0.95
(0.66 to 1.36)

RR 1.01
(0.85 to 1.20)

RR 1.27
(0.80 t0 2.02)

RR 0.95
(0.65 to 1.37)

Absolute

50 fewer per 1000
(from 96 fewer to 0
more)

4 fewer per 1000
(from 28 fewer to 30
more)

3 more per 1000
(from 41 fewer to 54
more)

12 more per 1000
(from 9 fewer to 45
more)

4 fewer per 1000
(from 28 fewer to 30
more)

Quality

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE
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1 Table 45: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Standard dose BCG

3 (81mg) versus reduced dose BCG (54mg)

Quality assessment

Inconsistency

None

No of Design Risk of
studies bias
Recurrence (follow-up mean 33.5 months)
1t randomised serious?

trials

Progression (follow-up mean 33.5 months)
1

1 randomised serious?
trials

Treatment-related morbidity: Cystitis
1* randomised serious’
trials

Overall survival

0 No evidence
available
Disease-specific survival
0 No evidence
available
Treatment-related mortality
0 No evidence
available
Health-related quality of life
0 No evidence
available

4 <Insert Note here>
5
6
7

None

None

Indirectness

none

none

none

Imprecision

serious®

serious®

serious®

Other
considerations

none

none

none

No of patients

81mg 54mg
BCG BCG
9/40 16/40

(22.5%)  (40%)

1/40 2140
(2.5%) (5%)

24/40 19/40
(60%) (47.5%)

Effect
Relative
(95% ClI)

RR 0.56
(0.28 to
1.12)

RR 0.5
(0.05 to
5.3)

RR 1.26
(0.84 to
1.91)

Absolute

176 fewer
per 1000
(from 288
fewer to 48
more)

25 fewer per
1000 (from
47 fewer to
215 more)

123 more
per 1000
(from 76
fewer to 432
more)

Quality

LOW

LOW

LOW
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1 Table 46: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy) §
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: 120mg BCG versus 80mg BCG 3
3 versus 40mg BCG =
Quality assessment No of patients Effect Q
A: C: 8
No of Risk of Other 120mg B: 80mg  40mg Relative 7
studies Design bias Inconsistency Indirectness Imprecision considerations BCG BCG BCG (95% ClI) Absolute  Quality 3
Recurrence (follow-up mean 36 months) &
1* randomised serious>  None none serious® none 8/40 12/48 8/40 AversusB—-RR - LOW %
trials (20%) (25%) (20%) 0.80 (0.36 to i
1.76) 2
Aversus C —RR &
1.00 (0.42 to =z
2.40) @
B versus C - RR g
1.25 (0.57 to Q
2.75) o3
Progression (follow-up mean 36 months) -
1* randomised serious’  None none serious® none 0/40 0/48 0/40 - - LOW o
trials (0%) (0%) (0%) o
Overall survival @
0 No evidence
available
Disease-specific survival
0 No evidence
available
Treatment-related mortality
0 No evidence
available
Local toxicity - Dysuria (follow-up mean 36 months)
1" randomised serious>  None none serious® none 28/40 16/48 12/40 AversusB—RR - LOW
trials (70%) (33.3%)  (30%) 2.10 (1.34 to
3.29)
A versus C — RR
2.33(1.39 to
3.91)
B versus C — RR
1.11 (0.60 to
2.07)
Systemic toxicity - Fever >38 C (follow-up mean 36 months)
1t randomised serious’  none none serious® none 12/40 0/48 0/40 AversusB—RR - LOW
trials (30%) (0%) (0%) 29.88 (1.82 to
489.42)
A versus C — RR
25 (1.53 to

408.39)
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1 Table 47: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: One immediate
instillation chemotherapy versus one instillation plus maintenance

2
3

4
5
6
7

Quality assessment

No of Design Risk of Inconsistency Indirectness Imprecision
studies bias
Recurrence
3 randomised serious? None none none
trials
Progression
0 No evidence
available
Overall survival
0 No evidence
available
Disease-specific survival
0 No evidence
available

Treatment-related morbidity (assessed with: Treatment stopped due to severe cystitis)
0 No evidence

available
Treatment-related mortality
0 No evidence
available
Health-related quality of life (measured with: SF-36)
0 No evidence
available

<Insert Note here>

Other
considerations

none

No of patients

One
dose

179/446
(40.1%)

One dose +
maintenance

138/433
(31.9%)

Effect

Relative Absolute

(95% ClI) Quality

Not - MODERATE
pooled

190Ued Jappe|q aAISeAUI-9]0SNW-Uou Buibeuey
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1 Table 48: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: One immediate
instillation followed by short-term versus long-term instillations during 12 months

2
3

Quality assessment

No of Design Risk of Inconsistency Indirectness
studies bias
Recurrence
3t randomised none None none
trials
Progression (follow-up median 48 months)
13 randomised none None none
trials

Treatment-related morbidity

1° randomised none None none
trials

Overall survival

0 No evidence
available

Disease-specific survival

0 No evidence
available

Treatment-related mortality

0 No evidence
available

Health-related quality of life

0 No evidence
available

4 <Insert Note here>

5
6

Imprecision

serious®

serious®*

serious®

Other
considerations

none

none

none

No of patients
Short- Long-
term term

156/443  131/412
(35.2%)  (31.8%)

3/210 71185
1.4%)  (3.8%)

NR NR

Effect
Relative
(95% ClI)

not pooled

RR 0.38 (0.1
to 1.44)

Absolute

not pooled

23 fewer per 1000
(from 34 fewer to 17
more)

Quality

MODERATE

MODERATE

MODERATE
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1 Table 49: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: One immediate

3 instillation chemotherapy versus delayed instillations to month 12
randomised none none none serious® none 73/242 67/270 RR 1.24 60 more per 1000  MODERATE
trials (30.2%) (24.8%) (0.93 to (from 17 fewer to
1.66) 164 more)
0 No evidence
available
0 No evidence
available
0 No evidence
available
0 No evidence
available
0 No evidence
available
0 No evidence
available
4 <iInsert Note here>
5

6
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1 Table 50: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: One immediate
3 instillation chemotherapy + additional instillations during 6 mo versus delayed instillations during 6 mo

randomised serious? None none none none 179/398 117/239 MODERATE
trials (45%) (49%) pooled pooled

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

4 <Insert Note here>
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1 Table 51: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: One immediate
3 instillation chemotherapy + additional instillations during 12 mo versus delayed instillations during 12 mo
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Quality assessment No of patients Effect
No of Design Risk Inconsistency Indirectness Imprecision Other Single Delayed Relative Absolute
studies of considerations dose+12mo instillations (95% ClI)
bias instillations 12 mo Quality
Recurrence
3t randomised none none none serious® none 128/382 138/402 RR 0.97 10 fewer per MODERATE
trials (33.5%) (34.3%) (0.80 to 1000 (from 69
1.17) fewer to 58
more)
Progression
0 No evidence
available
Overall survival
0 No evidence
available
Disease-specific survival
0 No evidence
available
Treatment-related morbidity
0 No evidence
available
Treatment-related mortality
0 No evidence
available
Health-related quality of life
0 No evidence
available
4 <Insert Note here>
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1 Table 52: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Short-term delayed
3 instillations versus long-term delayed instillations

randomised trials  none serious® none none none - - not pooled MODERATE

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

4 <Insert Note here>
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1 Table 53: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Less intense or
3 frequent schedule of chemotherapy versus more intense or frequent schedule of chemotherapy

randomised none serious® none none none - - not pooled MODERATE
trials

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

0 No evidence
available

4 <Insert Note here>
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1 Table 54: GRADE evidence profile: What are the most effective adjuvant intravesical therapy (chemotherapy or immunotherapy)
2 regimens for low-risk/intermediate and high-risk non-muscle-invasive bladder cancer? Comparison: Intravesical
3 chemotherapy + BCG versus maintenance BCG alone

Quality assessment

No of Design Risk of Inconsistency

studies bias

Recurrence

5t randomised none serious®
trials

Recurrence - CIS

2! randomised none None
trials

Recurrence - Ta/T1

3t randomised none None
trials

Progression

5t randomised none serious®
trials

Progression — CIS

2! randomised none serious”
trials

Progression - Ta/T1

3! randomised none None
trials

Overall survival

0 No evidence

Disease-specific survival

0 No evidence

Treatment-related morbidity

3t randomised serious® none
trials

Treatment-related mortality

0 No evidence

Health-related quality of life

0 No evidence

<Insert Note here>

4
5
6
7

Indirectness

none

none

none

none

none

none

none

Imprecision

serious®

serious®*

serious®*

serious®*

serious®*

serious”

Serious®

Other

considerations

none

none

none

none

none

none

none

No of patients
Combination
therapy

196/460
(42.6%)

110/207
(53.1%)

86/253
(34%)

51/460
(11.1%)

36/207
(17.4%)

15/253
(5.9%)

BCG
alone

204/437
(46.7%)

91/193
(47.2%)

113/244
(46.3%)

57/437
(13%)

25/193
(13%)

321244
(13.1%)

Effect
Relative
(95% ClI)

RR 0.92 (0.8 to
1.06)

RR 1.13 (0.93
to 1.37)

RR 0.75 (0.61
10 0.92)

RR 0.84 (0.59
to 1.2)

RR 1.33 (0.83
t0 2.13)

RR 0.45 (0.25
t0 0.81)

Absolute
37 fewer per 1000 (from 93
fewer to 28 more)

61 more per 1000 (from 33
fewer to 174 more)

116 fewer per 1000 (from 37
fewer to 181 fewer)

21 fewer per 1000 (from 53
fewer to 26 more)

43 more per 1000 (from 22
fewer to 146 more)

72 fewer per 1000 (from 25
fewer to 98 fewer)

Quality

LOwW

MODERATE

MODERATE

LOwW

LOW

MODERATE

Low
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Bladder cancer: diagnosis and management
Managing non-muscle-invasive bladder cancer

Cost-effectiveness evidence (see also Appendix A)
Background

Non-muscle invasive bladder cancer (NMIBC) tumours can be surgically removed using
transurethral resection of bladder tumour (TURBT). However, these tumours are likely to
return on the urothelium. This high risk of recurrence is a problem for patients because it
raises the concern that the cancer will progress and so the patient will need to undergo
further treatment (either another TURBT or diathermy).

The risk of recurrence can be reduced by the administration of chemotherapy medication into
the bladder (intravesical chemotherapy), which can be done immediately, or shortly after
TURBT. However, there are disadvantages to using intravesical chemotherapy as it is
associated with some side effects and comes at an additional cost.

Aim of analysis:

To estimate the cost-effectiveness of a single instillation of intravesical chemotherapy in
addition to TURBT in comparison to TURBT alone in patients with NMIBC.

Existing Economic Evidence

A systematic literature review identified one paper related to the decision problem, a cost-
utility analysis by Green et al. 2013. In the study, a decision analytic model was utilised to
estimate the cost-effectiveness of fulguration compared to TURBTSs with and without
perioperative intravesical chemotherapy in patients with low risk NMIBC.

The authors concluded that fulguration without perioperative intravesical chemotherapy was
the most cost-effective strategy for treating low-risk NMIBC. However, unusually, the authors
based this conclusion upon individual cost-effectiveness calculations rather than the
standard incremental calculations. When following the more standard cost-effectiveness
methodology using incremental cost-effectiveness ratios (ICERS), it appears that
perioperative intravesical chemotherapy plus fulguration would be the most cost-effective
strategy. This strategy has an ICER of $4,169 per QALY, which is likely to fall below the cost-
effectiveness threshold®. The authors also conducted sensitivity analysis, which showed that
the effectiveness of perioperative intravesical chemotherapy and the cost of TURBT were
likely to be key drivers of the cost-effectiveness result.

However, Green et al. 2013 can only be deemed patrtially applicable to the decision problem
this guideline seeks to address. The analysis considered the US healthcare system, which
differs substantially from the UK system. In addition, the study only partially addressed our
decision problem as it only evaluated cost-effectiveness in low risk NMIBC patients, whereas
we are interested in all NMIBC risk groups.

Overall, it was considered that the current economic literature was partially useful but further
analysis would be required to robustly estimate the cost-effectiveness. It should also be
noted that the existing economic literature was useful for informing the development of our
own economic model.

De Novo Economic Model

Since the current economic literature didn’t adequately address the decision problem, a de
novo economic evaluation was undertaken to assess cost-effectiveness. A Markov decision
model was developed using Microsoft Excel.

2 However, it should be noted that there is no official cost-effectiveness threshold used in the evaluation of
treatments in the US health care system.
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The patient enters the model in a ‘disease free’ state following an initial transurethral
resection of the bladder tumour (TURBT) with or without a single instillation of chemotherapy
(depending upon modelled treatment arm). At each 3-monthly model cycle the patient may
experience a bladder cancer recurrence. If the recurrence is detected, the patient will
undergo a further TURBT (or fulguration of the tumour) and return to a disease free state.
However, if the recurrence is not detected, then the patient will be at risk of progression and
will have to undergo further treatment once this progression is eventually detected
(cystectomy and possibly neo-adjuvant chemotherapy). The patient may also die from
bladder cancer related mortality after experiencing progression and may die from other
cause mortality from any health state.

Estimated total costs and quality adjusted life yefars (QALYSs) are collected over the
modelled 10 year time horizon for each follow-up strategy. Future costs and benefits were
discounted at a rate of 3.5% per year as recommended by NICE.

The risk of recurrence and progression in patients with NMIBC was estimated using risk
equations based on an analysis of 2,596 patients from seven EORTC? trials (Sylvester et al.
2006). Patients are ‘scored’ based on a number of risk factors, such as number of tumours,
tumour size, prior recurrence rate, T category, presence of CIS and grade. An individual’s
one year and five year risks of recurrence and progression can then be estimated based
upon these scores.

For the purposes of the economic model, it was necessary to convert these five year and one
year risks into 3-monthly risks. The higher risk of recurrence and progression in the first year
was captured by calculating separate 3 monthly risks for the first year and subsequent years
(based on the one year risk and five year EORTC risks). Furthermore, since the EORTC risk
equations consider recurrence and progression independently, it was necessary to link the
progression rates to the recurrence rate i.e. estimate the probability of progression given

recurrence in each of the risk groups (Table 55).

Table 55: Three monthly recurrence and progression risk applied in the model
Outcome 3 monthly rates

Recurrence Progression given Progression
recurrence

First year
Low risk 3.98% 1.26% 0.05%
Intermediate risk 6.63% 3.78% 0.25%
High risk — Lower 11.26% 11.31% 1.27%
High risk — Upper 20.97% 21.70% 4.55%
Subsequent years
Low risk 1.84%* 2.18%* 0.04%*
Intermediate risk 3.03% 10.18% 0.31%
High risk — lower 4.72% 19.64% 0.93%
High risk — upper 7.29% 40.39% 2.94%

<Insert Note here>

As the modelled time horizon of 10 years exceeds the predicted risk estimates from the
EORTC trials (5 years), it was also necessary to make some assumptions about the risk
profile of patients in years 5-10. In the base case, it was assumed that the subsequent year
rate (i.e. years 2-5) would be maintained in years 6-10 except in the case of low-risk patients
in whom it was assumed that risk would be zero after 5 years (reflecting clinical practice of
discharging low-risk patients from follow-up after 5 years).

b European Organisation for Research and Treatment of Cancer
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The key effectiveness data utilised in the model is the reduction in recurrence risk associated
with a single instillation of intravesical chemotherapy following a TURBT. According to the
systematic review of the clinical evidence, the use of a single instillation of intravesical
chemotherapy in addition to TURBT has a relative risk of 0.67 in comparison to TURBT
alone. This treatment effect was assumed to last for two years reflecting the general
consensus around its possible duration. Thereafter, the risk of recurrence was assumed to
be equal to that with TURBT only. In addition, the treatment effect is not assumed to affect
future recurrences if the patient has a recurrence during the two years after the single
chemotherapy instillation.

Note that the single instillation of chemotherapy does not directly reduce the rates of
progression. This is in line with the evidence base, which suggests that there is no treatment
effect on the rates of progression. However, it should be noted that because of the model
structure, a lower rate of recurrences would lead to a lower rate of progression because
progression is dependent upon recurrence. Therefore, an indirect treatment effect on
progression is essentially included in the model. This assumption is relaxed in a sensitivity
analysis where the rates of recurrence and progression are assumed to be independent.

No comparative data on morbidity were identified in the systematic review of the clinical
evidence. However a meta-analysis (Sylvester 2004) of seven trials suggested that mild
irritative bladder symptoms (including dysuria, frequency and macroscopic haematuria)
would occur in approximately 10% of patients treated with a single post-operative dose of
intravesical chemotherapy. In addition, allergic skin reactions were reported in 1-3% of
patients in two studies.

Since no data were available on morbidity in patients treated with TURBT, it was
conservatively assumed that 5% would have irritative bladder symptoms and there would be
no skin reactions. The treatment related morbidity rates applied in the model are shown in
the table below.

The diagnostic accuracy data for flexible cystoscopy were sourced from the systematic
review of the clinical evidence conducted for this guideline, with most data being sourced
from a systematic review by Mowatt et al. 2010.

Bladder cancer related mortality rates were estimated using data from a systematic review by
Van den Bosch et al. 2011. Using the data in the study, separate three mortality rates were
estimated for patients that progressed to muscle invasive disease and those that remained
non-muscle invasive following a cystectomy (3.6% and 0.5%, respectively). The lower rate in
NMIBC patients reflects an assumption that patients would have to first progress to MIBC
before dying of bladder cancer.

Death from other causes was captured using 2009-2011 life tables for England and Wales
from the office of national statistics (ONS). These life tables give an estimate of the annual
probability of death given a person’s age and gender with the model assuming that 50% of
patients were female and that the average age was 60 years old. These annual probabilities
were converted to three-monthly probabilities for use in the model.

Costs and utilities

Modelled patients accrue costs associated with any treatment, monitoring or management
strategy that they are undergoing. The costs considered in the model reflect the perspective
of the analysis, thus only costs that are relevant to the UK NHS & PSS were included. These
costs include drug costs, treatment costs and any other resource use that may be required
(e.g. GP visit). Where possible, all costs were estimated in 2012-13 prices.

The majority of costs were sourced from NHS reference costs 2012/13 by applying tariffs
associated with the appropriate HRG code. Drug costs were calculated using dose and unit
cost information from the British National Formulary (BNF), resource use and cost
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information from the Personal Social Services Research Unit (PSSRU) and the advice of the
GDG.

The model estimates effectiveness in terms of quality adjusted life years (QALYsS). QALYs
were estimated by combining the life year estimates with utility values (or QOL weights)
associated with being in a particular health state. These utility values were identified through
a search of the available literature.

Base case results

The base case results of the analysis are presented in table 56 for patients in each risk
category. It can be seen that, in every risk category, a strategy of TURBT plus a single
instillation of chemotherapy is more effective than a strategy of TURBT alone.

In the case of low and intermediate risk patients, it can also be seen that the addition of a
single instillation of chemotherapy is cost saving over the modelled time horizon. This shows
that the initial additional costs associated with the single chemotherapy instillation are
outweighed by the cost savings associated with a reduction in recurrences (recurrence
reductions of 17% and 10% were estimated over the modelled time horizon in the low and
intermediate risk groups, respectively). Therefore in low and intermediate risk patients, a
single instillation of chemotherapy can be considered dominant i.e. more effective and cost
saving.

However, in the case of high risk patients, it can be seen that this is not the case. In high risk
patients, the single instillation of chemotherapy is more costly than TURBT alone, suggesting
that the potential cost savings are not as large in this group. However, it can also be seen
that the addition of a single chemotherapy instillation provides an additional QALY at a cost
of £5,378 and thus would be considered cost-effective using the NICE threshold (i.e.

<£20,000 per QALY).
Table 56: Base case results of the model
Cost QALYs Cost per

Treatment strategy Total Incremental Total Incremental QALY
Low risk
TUBRT alone £8,930 - 6.29 - -
TURBT + single chemo instillation  £8,267 -£662 6.30 0.0056 Dominant
Intermediate risk
TUBRT alone £22.417 - 6.20 - -
TURBT + single chemo instillation  £21 568 -£849 6.22 0.0185 Dominant
High risk
TUBRT alone £29,177 - 5.52 - -
TURBT + single chemo instillation £29,502 £326 5.58 0.0605 £5,378

Sensitivity analysis

A series of one-way sensitivity analyses were conducted, whereby the value of an input
parameter is changed and its effect on the overall outcome is recorded and assessed.

The analyses showed that the conclusion of the model is insensitive to changes in the input
parameters over plausible ranges i.e. TURBT plus a single instillation of chemotherapy
remains cost-effective in the all the analyses across all the risk groups.

The variations in the treatment effect duration are perhaps particularly notable as this is one
of the uncertainties around the effectiveness of the single instillation of chemotherapy. The
analysis shows, unsurprisingly, that the intervention is less cost-effective when the treatment
effect duration is decreased. However, crucially, the single instillation of chemotherapy
remains cost-effective in all analyses, even when making very pessimistic assumptions about
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the likely treatment effect duration (i.e. even when assuming that the chemotherapy
instillation only reduces recurrences in the first 3 months after administration).

In addition to the core cost-utility analysis, the GDG were also interested in a cost analysis
comparing the cost of delivering the single instillation of chemotherapy on the ward against
the cost of delivering it in theatre. It was found that delivering the single instillation of
chemotherapy in theatre was the cheaper of the two approaches (delivery by nurse
estimated to cost an additional £23.83). This was primarily a result of the longer amount of
time taken to deliver the instillation in the ward setting compared to in theatre.

A probabilistic sensitivity analysis was also conducted to assess the combined parameter
uncertainty in the model. In this analysis, the mean values that were utilised in the base case
were replaced with values drawn from distributions around the mean values. It was found
that, at a threshold of £20,000 per QALY, TURBT plus a single instillation of chemotherapy
has a very high probability of being cost-effective in the low and intermediate risk groups
(100%). However, the probability is substantially lower in high risk patients at 68%, although
still very much in favour of TURBT plus a single instillation of chemotherapy.

Conclusion

The results of the analysis suggest that the use of a single instillation of chemotherapy after
a TURBT, in comparison to a TURBT alone, was found to be strongly cost-effective in all risk
groups. It was found to be particularly cost-effective in low and intermediate risk groups, in
which the strategy was cost saving as well as more effective (dominant). Furthermore, this
result was found to be robust in alternative scenario analyses, one-way and probabilistic
sensitivity analysis.

Offer people with suspected bladder cancer a single dose of
intravesical mitomycin C given at the same time as TURBT.

Offer people with newly diagnosed intermediate-risk non-muscle-
invasive bladder cancer a course of at least 6 doses of intravesical
mitomycin C.

If intermediate-risk non-muscle-invasive bladder cancer recurs
after a course of intravesical mitomycin C, refer the person’s care
to a bladder cancer specialist multidisciplinary team.

Offer induction and maintenance intravesical BCG to people having

Recommendations treatment with intravesical BCG.

Relative value placed on The GDG considered progression to be an important outcome because
the outcomes it is associated with life-threatening complications and the need for more
considered intensive treatment. Recurrence was also considered to be an important

outcome because it leads to further treatment and patients noted the
avoidance of recurrence as important. Treatment-related morbidity
was considered important because intravesical therapy is associated
with some side-effects.

All of the outcomes from the PICO were reported by the evidence. No
additional outcomes that were not specified in the PICO were used to
make recommendations.

The GDG considered that overall survival and disease-specific survival
were not useful outcomes because there were no proven survival
differences between treatments.

Treatment-related mortality was not considered important because it is
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Quality of the evidence

Trade-off between
clinical benefits and
harms

not applicable to this patient group as intravesical therapy is not
potentially lethal.

Health-related quality of life outcomes were also not considered to be
useful because very little evidence was identified and it was considered
to be of poor quality.

The quality of the evidence ranged from very low to high as assessed
with GRADE.

Some limitations with the evidence were highlighted. For example, there
were issues with applicability to current UK practice because older
therapy regimens were used in some studies (some data back to the
1970s) and some study populations were not applicable to the UK. The
participants risk level was not clear in some of the included studies.
Also, statistical heterogeneity was present in some of the published
meta-analyses that were presented.

The limitations with the evidence made it difficult for the GDG to make
recommendations on specific subgroups. Because some of the
chemotherapy regimens in the evidence are not used in current clinical
practice the GDG chose to make recommendations based on current
practice.

The recommendation that the immediate chemotherapy instillation
should be given at the time of TURBT (in theatre) was based, partly, on
the GDG’s experience. The GDG considered instillation at the time of
TURBT to be more convenient for clinicians and patients. It also ensures
that patients receive the full benefit of this time-dependent treatment.
The patient representatives on the GDG were also strongly in favour of
this recommendation.

The referral to SMDT in patients with recurrent intermediate disease was
also based on the GDG’s experience. They felt that this was important to
ensure a full range of treatment options are considered.

Low quality economic evidence was identified. The economist
highlighted that the study was only partially applicable to the decision
problem as it considered a healthcare system other than the UK (US
study). Also potentially serious limitations were identified with the study
with uncertainty over some of the input parameters that were used in the
model. In addition, the study interpreted the economic results using an
atypical approach, leading to potential misleading conclusions i.e.
different conclusions might be drawn when a more conventional
approach is used.

The analysis was also considered to be superseded by the de novo
analysis conducted by the economist, which was directly applicable and
followed the methodology advised by NICE. Therefore, the published
analysis was not given much consideration by the GDG when drafting
the recommendations as the de novo economic analysis conducted by
the economist was considered to be more appropriate.

The GDG considered the main benefit of giving a single instillation of
MMC to be a reduced risk of recurrence. Giving MMC in theatre should
improve access to the treatment and be more convenient for patients.
The benefits of giving BCG were thought to be a reduced risk of
recurrence and progression.

The GDG felt that referral to SMDT in patients with recurrent
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intermediate disease was important to ensure a full range of treatment
options are considered.

The GDG considered the potential harms of the recommendations made
were the side-effects of intravesical treatment, particularly those
associated with maintenance BCG.

The GDG reached a consensus decision that many patients would
rather endure the side-effects of treatment than have a cancer
recurrence and receive surgical treatment.

Trade-off between net A health economic model was developed for this topic.
health benefits and

resellve L The results of the economic analysis were used to inform the

recommendations made on the use of a single instillation of
chemotherapy after an initial TURBT.

The results showed that the addition of a single instillation of
chemotherapy was cost-effective in all modelled risk groups. It was
found to be particularly cost-effective in low and intermediate risk
patients where TURBT + single chemotherapy instillation was found to
be cheaper and more effective than TURBT alone (i.e. dominant)). In
high risk patients, TURBT + single chemotherapy instillation was found
to be more effective than TURBT alone but also more costly. However, it
was shown to provide one additional QALY at a cost of £5,378, which is
well below NICE’s threshold of £20,000 per QALY and so it can
therefore be considered cost-effective.

While one-way sensitivity analysis demonstrated variation in the ICER
values a single instillation of chemotherapy remained cost-effective in all
modelled analyses. Furthermore, probabilistic sensitivity analysis
showed that at, a threshold of £20,000 per QALY, a single instillation of
chemotherapy has a very high probability of being cost-effective in the
low and intermediate risk groups (100%). However, the probability is
substantially lower in high risk patients at 68%, although still very much
in favour of a single instillation of chemotherapy.

The cost of delivering a single instillation in theatre was compared
against the cost of later delivery by a nurse on the ward. Delivering it in
theatre was found to be the cheaper of the two options (£23.83
cheaper). This was primarily a result of the shorter time taken by the
urologist to deliver the drug in theatre.

In the other areas of the topic not covered by the economic model, the
GDG made the following considerations.

Mitomycin C course

The use of a course of mitomycin C was thought to be associated with
increased costs because of the mitomycin C drug costs and the cost of
treating side effects.

However, there may also be potential cost savings from reduced
recurrences and progression (and the further treatments that they
entail).

Maintenance BCG

The use of maintenance BCG was thought to be associated with
increased costs because of the BCG drug costs and the cost of treating
side effects.
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However, there may also be potential cost savings from reduced
recurrences and progression (and the further treatments that they
entail).

Other considerations The GDG identified no equalities issues for this topic.

The GDG considered that the recommendations reflect what is currently
considered best practice but there is concern that this is not universally
followed. The GDG noted that there may be some additional training
required to perform the procedures recommended. The GDG expect to
see an increased use of single instillation MMC, MMC course and BCG
maintenance. There may also be an increase in referral to SMDT
following MMC failure. The GDG anticipate that there will be a greater
acceptance of the need to give intravesical MMC in theatre.

Regarding the recommendation of referral to SMDT following MMC
failure, the GDG discussed the possibility of recommending BCG for
these patients.

The GDG were mindful of existing NICE guidance (Improving Outcomes
in Urological Cancers) and were mindful to ensure that best practice will
be universally adopted.

The role of biopsy in people with recurrent non-muscle invasive bladder cancer

People with non-muscle invasive bladder cancer generally have regular cystoscopic follow
up to identify recurrent cancer. The likely nature of any recurrence will depend on the nature
of the previous cancer.

Treatment of low risk bladder cancer recurrences is generally by transurethral resection to
remove the cancer or fulguration by either electrocautery or laser energy to destroy the
cancer (with or without biopsy). The former allows pathological evaluation of the cancer and
may be necessary to remove tissue from large cancers, but requires regional or general
anaesthesia and a rigid cystoscopy and bladder resection. Consequently, the risks of
intervention are higher than for fulguration (which may be performed under local
anaesthesia). However, fulguration without biopsy does not obtain tissue for analysis and
could miss the minority of cases in which the cancer is becoming more aggressive. This
approach is less effective at removing the cancer and so could lead to higher recurrence (or
residual cancers) rates and more post-treatment symptoms.

It is likely that there is significant variation in the use of risk classification in people with non-
muscle invasive bladder cancer. There is also variation in whether or not biopsy is done for
apparently low risk disease. Whilst it should be standard practice to biopsy any recurrence in
people with intermediate or high risk non-muscle invasive bladder cancer, the variation in the
use of risk classification means that this may not always occur.

Clinical question: In patients with recurrent bladder cancer and previous low risk bladder
cancer does treatment without histological sampling affect outcome?

Clinical evidence (see also full evidence review)

Evidence was provided by seven observational studies, only one of which was a comparative
study. The evidence is summarised in table 57.

Evidence statements

Very low quality evidence from one retrospective observational study reported on 42 patients
who underwent fulguration for recurrent Ta bladder cancer and 42 matched patients who
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underwent TURBT. 12 patients in the fulguration group and 11 patients in the TURBT group
had a recurrence during follow-up (RR 0.92, 95% CI 0.46 to 1.84) (Park et al., 2013).

Very low quality evidence from one prospective cohort study of outpatient laser ablation
(OLA) in an elderly population (n=54) reported that the procedure was well tolerated with
pain scores of 0-2 out of 10. The 3-month recurrence rate was 10.6% with white light OLA
and 4.3% with PDD OLA (Wong et al., 2013).

One study of electromotive drug administration (EMDA) of local anaesthetic (LA) for
outpatient flexible cystoscopy biopsy and cystodiathermy of recurrent low grade pTaG1-2
(Biers & Mostafid 2009) reported that there were no recurrences at the site of cystodiathermy
and there were no progression events. 19% (3/16) of those with benign pathology at biopsy
had a recurrence after a mean follow-up of 16.4 months. 9% (1/11) of those with TCC
pathology at biopsy had a recurrence, with a time to recurrence of 15 months. Mean pain
score was one, on a scale of one (no pain) to 10 (worst pain). There were no intraoperative
complications (Very low quality evidence).

One study of 48 patients who were suitable for cystodiathermy under LA reported a local
recurrence rate of 6% (n=3) and 15 recurrences (31%) at a different site after a median of 15
weeks follow-up (80% subsequently treated with LA cystodiathermy and 20% referred for GA
cystodiathermy). No progressions were reported (Davenport et al., 2010) (Very low quality
evidence).

Two studies of 192 patients (515 tumours) undergoing treatment for NMIBC recurrences with
Ho:YAG laser ablation under LA with a flexible cystoscope reported a local recurrence rate of
12% (37/304) and an off-site recurrence rate of 50% (Syed et al. 2001; 2013). One study
(Syed et al., 2013) reported complication rates of dysuria (4.2%), frequency (1.5%),
haematuria (1.9%) and no UTIs. Mean visual pain score was one, on a scale of 0 (no pain) to
10 (worst pain) (Very low quality evidence).

In one study of 267 patients, 103 had small, low grade papillary recurrence and negative
cytology and underwent cystodiathermy at least once during the study period (Donat et al.,
2004). No significant differences were seen in progression of disease for patients
undergoing cystodiathermy (n=103) compared to those never fulgurated in the office (n=164)
(p=0.86) (Very low quality evidence).
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Treatment-related morbidity EDMA LA biopsy and cystodiathermy (assessed with: Median pain score, scale 0 (no pain) to 10 (worst pain))

2 with histological sampling versus treatment without histological sampling (e.g. cystodiathermy)

Quality assessment No of patients Effect

No of Design Risk Inconsistency Indirectness Imprecision Other Histological Cystodiathermy Relative  Absolute

studies of considerations sampling (95% ClI)

bias Quality

Recurrence rate (TURBT versus Fulguration) (follow-up median 27.8 and 25.1 months)

1* observational none none none serious® none 11/42 12/42 RR 0.92 VERY
studies (26.2%) (28.5%) (0.46 to LOW

1.84)

Recurrence rate at 3 months (outpatient laser ablation (OLA) without PDD versus OLA with PDD)

13 observational none none none serious® none 10.6% 4.3% - - VERY
studies LOW

Recurrence rate (EDMA LA biopsy and cystodiathermy), Subgroup: No pathology possible (follow-up mean 12.7 months)

1* observational none none none serious® none 0/6 - - - VERY
studies (0%) LOW

Recurrence rate (EDMA LA biopsy and cystodiathermy), Subgroup: Benign pathology (follow-up mean 16.4 months)

1* observational none none none serious? none 16/27 - - - VERY
studies (59.3%) LOW

Recurrence rate (EDMA LA biopsy and cystodiathermy), Subgroup: TCC pathology

1* observational none none none serious? none 1/11 - - - VERY
studies (9.1%) LOW

Local recurrence rate (cystodiathermy) (assessed by: recurrence at same site treated by cystodiathermy; follow-up mean 15 weeks)

1° observational none none none serious® none - 3/48 - - VERY
studies (6.3%) LOW

Recurrence at untreated area (cystodiathermy) (follow-up mean 15 weeks)

1° observational none none none serious® none - 15/48 - - VERY
studies (31.3%) LOW

Local recurrence rate (Ho: YAG laser) (assessed by: recurrence at treated site)

2° observational none none none serious® none - 37/304 - - VERY
studies (12.2%) LOW

Recurrence at untreated area (Ho:YAG laser)

2° observational none none none serious? none - 111/222 - - VERY
studies (50%) LOW

Progression (follow-up median 2.6 years; assessed with: Increase in clinical stage or metastases)

1’ observational none  none none serious® none N=164 N=103 (p=0.860)° VERY
studies LOW

Residual tumour rate

0 No evidence
available
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VERY

randomised none none none serious® none Mean score =1 -
trials LOW
1*° observational none  none none serious® none - 4.2% dysuria, 1.5% VERY
studies frequency, 1.9% LOW
haematuria, 0 UTls
13 observational none none none serious? none Pain score 0-2 in all 54 VERY
studies patients LOW
0 No evidence
available

<Insert Note here>
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Bladder cancer: diagnosis and management
Managing non-muscle-invasive bladder cancer

Cost-effectiveness evidence

The primary results of the analyses by Green et al. 2013 and Wong et al. 2013 are
summarised in table 58.

Green et al. 2013 concluded that fulguration without perioperative intravesical chemotherapy
was the most cost-effective strategy for treating low-risk NMIBC. However, unusually, the
authors based this conclusion upon individual cost-effectiveness calculations rather than the
standard incremental calculations. When following the more standard cost-effectiveness
methodology using incremental cost-effectiveness ratios (ICERS), the strategy of
perioperative intravesical chemotherapy plus fulguration would most likely be considered the
most cost-effective strategy with an ICER of $4,169 per QALY.

Of particular relevance to the topic at hand, was the finding that fulguration was more cost-
effective than TURBT when both were used alone or when both were used in combination
with intravesical chemotherapy. In both instances fulguration was found to be more effective
and cheaper than TURBT alone i.e. dominant. However, as the study is US based, these
results may lack applicability to the UK healthcare system.

Wong et al. 2013 found that outpatient laser ablation was cost-effective in comparison to
inpatient cystodiathermy for the treatment of NMIBC, especially in elderly patients. In the
base case, outpatient laser ablation was found to be cheaper (cost reduction of $2,526) and
more effective (0.12 QALYS) than inpatient cystodiathermy and is thus dominant. A further
analysis showed that using PDD in addition to outpatient laser ablation was also cost-
effective and indeed dominant in comparison to inpatient cystodiathermy.

Probabilistic sensitivity analysis showed that, at a threshold of £30,000 per QALY, outpatient
laser ablation had approximately an 80%° probability of being cost-effective in comparison to
intravesical chemotherapy. With the addition of PDD to OLA, the strategy was more cost-
effective than IC in 79.2% of simulations.

However, while the study is of some interest, it does not directly address the decision
problem at hand because TURBT is not used as a comparator. The study instead compares
two alternatives to TURBT and thus the key aspect of our decision problem remains
unanswered by this study.

While both of these studies are somewhat useful, their lack of direct applicability to the
decision problem under consideration makes it difficult to draw firm conclusions. As such, the
cost-effectiveness of perioperative intravesical chemotherapy remains, to a large extent,
uncertain.

¢ Note that an approximate figure is used as two figures are presented for cost-effectiveness probability in the
study (81.49% and 84.1%).
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1 Table 58: Modified GRADE table showing the included evidence (Green et al. 2013 and Wong et al. 2013) for the treatment of

2

Study

Green
et al.
2013

recurrent bladder cancer and previous low risk bladder cancer with and without histological sampling

Population

Hypothetical
cohort of patients
with low-risk
NMIBC after the
initial
transurethral
resection of
bladder tumour
(TURBT).

Comparators
Full results

No PIC
(perioperative
intravesical
chemotherapy) +
fulguration

PIC + fulguration

No PIC +
TURBT

PIC + TURBT

Costs

$9,404.61

$9,972.95

$10,641.23

$10,907.36

Effects

14.36

14.50

14.34

14.48

Incr
costs

$568.34

$668.28

$934.41

Incr

effects

0.14

-0.16

-0.02

ICER

$4,169.24

Dominated

Dominated

Uncertainty

A series of one-
way and two-way
sensitivity analyses
were conducted.
PIC + fulguration
and fulguration
alone were cost-
effective in most
analyses.

PIC + fulguration
and fulguration
alone were co-
dominant until
annual recurrence
increased to
214.2%, at which
point fulguration
alone was
singularly
dominant.

PIC + fulguration
became more cost-
efficient than
fulguration alone
when total PIC
costs moved
towards zero.
Strategies involving
TURBT only cost-
effective when the
cost of TUBRT <
$1175.

Applicability and
limitations

Partially applicable as it
considered the US
health care system,
which differs
substantially from the
UK system.

Some potentially
serious limitations were
identified, including
uncertainty over the
treatment effect and an
unusual interpretation of
the cost-effectiveness
results.
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Study

Wong
etal.
2013

Population

Comments: Interventions are listed in dominance rank format.

Patients with
NMIBC that are
elderly and fralil
or have multiple
co-morbidities.

Comparators Costs

Inpatient £5,744.33
cystodiathermy

(IC)

Outpatient (office  £3,217.96
based) local

anaesthetic

(OLA)

Effects

3.56
QALYs

3.68
QALYs

Incr Incr

costs effects ICER

Reference

-£2,526 0.12 OLA s
dominant
(more
effective
and
cheaper)

Uncertainty

PSA was not
conducted.

One-way sensitivity
analysis was
conducted on the
time horizon
modelled. OLA was
found to remain
dominant when a 5
year time horizon
or lifetime horizon
was adopted.

A further analysis
considered the
addition of PDD to
OLA. OLA plus
PDD was found to
be dominant in
comparison to IC.
PSA was
conducted. At a
threshold of
£30,000 per QALY,
OLA was more
cost-effective than
IC in 81.49% or
84.1% of
simulations (two
values reported in
study).

With the addition of
PDD to OLA, the
strategy was more
cost-effective than

Applicability and
limitations

Partially applicable
because of uncertainty
over the applicability of
some model inputs
(QoL values and
discount rates), details
of which were omitted in
the report. In addition,
the objective of the
analysis is only partly
applicable to our
decision problem .

Serious limitations were
also identified with
omissions in the study
report making it difficult
to assess the quality of
many of the input
parameters applied in
the model.
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Incr Incr Applicability and
Study Population Comparators Costs Effects costs effects ICER Uncertainty limitations
IC in 79.2% of
simulations.
Comments: Numerous omissions in the reporting of the study make it difficult to fully appraise the applicability and quality of the economic

evaluation
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Managing non-muscle-invasive bladder cancer

Recommendations

Relative value placed on
the outcomes
considered

Quiality of the evidence

Consider fulguration without biopsy for people with recurrent non-
muscle-invasive bladder cancer if they have all of the following:

e no previous bladder cancer that was intermediate- or high-
risk

e adisease-free interval of at least 6 months

e solitary papillary recurrence

e atumour diameter of 3 mm or less.

The GDG considered recurrence, progression and treatment-related
morbidity to be the most important outcomes because they reflect the
benefits and harms to patients of the possible change in NHS practice.
Residual tumour rate and health-related quality of life were specified as
outcomes in the PICO but were not reported in the evidence. No
additional outcomes to those specified in the PICO were used to make
recommendations.

The quality of the evidence was very low as assessed with GRADE.

The evidence was limited because there was a lack of high quality
comparative studies. The included studies had a short duration of follow-
up and small sample sizes.

The GDG were not confident in the patient-reported pain and treatment-
related morbidity data. From clinical experience the GDG considered
that the pain associated with fulguration would be greater than reported
in the evidence.

These issues with the evidence meant that the GDG were cautious
about weighing up the benefits and harms of fulguration/biopsy. The
GDG used clinical experience to make a conservative recommendation
about the criteria for fulguration without biopsy. The criteria are more
conservative than those reported in the evidence because the GDG
could not be confident in the low quality evidence presented. These
recommendations were also supported by the patient/carer
representatives. The GDG could not be confident in making a
recommendation regarding local anaesthetic fulguration.

The evidence presented did not sufficiently answer the review question
so a research recommendation was made.

The GDG considered that there is variation in the current practice of
fulguration, so the recommendation will promote safe patient care and
reduce variation in practice until there is a stronger evidence base. The
research recommendation will provide an answer to review question.

Very low quality health economic evidence was presented. The
evidence was not directly applicable to the UK healthcare setting. Some
omissions in the report make it difficult to fully appraise quality of
evidence (e.g. cost inputs that were used were not fully reported). One
study interpreted economic results using an atypical approach, leading
to potential misleading conclusions i.e. different conclusions might be
drawn when a more conventional approach is used.

The GDG acknowledged the available evidence but it did not drive the
decision making due to the above issues with the identified studies. The
GDG set economic data as an outcome in the research recommendation
due to the poor quality of the existing economic evidence.

© National Collaborating Centre for Cancer
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Trade-off between The GDG considered that the recommendation will potentially prevent
clinical benefits and inappropriate fulgurations without biopsy which may lead to disease
harms progressions being detected earlier. The recommendation may also

lead to the avoidance of morbidity from biopsies (such as bladder
perforation) and the inconvenience of biopsies in low-risk patients.

The GDG also acknowledged a possible increase in the number of
biopsies and its associated risks due to the conservative criteria for
fulguration without biopsies. This may also lead to an increase in patient
anxiety whilst waiting for biopsy results.

The GDG considered avoiding under treatment from not performing a
biopsy as a priority and acknowledged the extent and variation of current
practice. Ensuring consistent best practice was considered to outweigh
the relatively small harms to the patient. The GDG made a conservative
recommendation regarding the criteria for fulguration without biopsy
which is thought to outweigh the harms of a possible increase in
biopsies. This was also supported by the patient/carer representatives.

Trade-off between net The GDG acknowledged the available health economic evidence but it
health benefits and did not drive their decision making due to the limitations with the
resource use evidence discussed above.

No health economic model or cost analysis was developed. However,
the GDG considered the potential costs and savings of the
recommendation made. The costs include potentially more biopsies,
although the GDG noted that the extent of increase was unknown. There
may also be increased costs from more patients having general
anaesthetic.

The savings include fewer complications from inappropriate biopsies.
There may also be savings by potentially identifying progression early
and the associated reduction of further treatment.

Other considerations No equalities issues were identified.

The GDG were unsure of the extent to change in practice that
implementation of the recommendation would require.

Why is this important Low risk bladder cancer implies cancer at low risk of recurring within the
bladder and of progressing either to more aggressive cancer or to
invasive cancer. The management of recurrence of this sort of cancer
has been by telescopic destruction (fulguration, resection or laser) of the
recurrence, usually but not always with biopsy so that the nature of the
recurrence can be confirmed and progression excluded. Biopsy
generally requires cystoscopy under general or regional anaesthetic,
whereas small recurrent cancers can be cleared by fulguration or laser
under local anaesthesia. This may have advantages (eg, avoiding
admission, reduced cost) but it risks missing progression by grade or
stage.

This research could provide safety evidence for the wider use of
avoidance of biopsy in recurrence of previously low risk bladder cancer,
resulting in savings and reduced morbidity. It would reduce variation,
has no adverse equality impact and the research is achievable.

© National Collaborating Centre for Cancer
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Bladder cancer: diagnosis and management
Managing non-muscle-invasive bladder cancer

Re-resection in high risk non-muscle invasive bladder cancer

People with high risk non-muscle invasive bladder cancer may have residual cancer
following transurethral resection and they may actually have muscle invasive bladder cancer
that was not identified at the first operation. Early repeat resection (re-resection) is used to
try to ensure complete cancer clearance and improve staging. It is argued that a high quality
initial resection should be sufficient and that a second procedure prolongs the pathway
unnecessarily.

There is variation in practice regarding the need for re-resection and the degree of urgency
with which this should be performed.

Clinical question: Does re-resection in high risk NMIBC influence outcomes?

Clinical evidence (see also full evidence review)

The evidence is summarised in table 59.

Evidence Statements

Low quality evidence (Divrik et al., 2010; Kim et al., 2012) suggests a benefit for repeat
transurethral resection in patients with high risk non muscle invasive bladder cancer in terms
of bladder cancer recurrence, disease progression and bladder cancer specific mortality.

Using event free survival rates from the no re-resection group in Divrik et al. (2010) trial
combined with the hazard ratios reported in table 59 we could expect five year recurrence
free survival rates of 63% following re-resection versus 33% without no re-resection.
Estimated five-year progression-free survival would be 92% following re-resection group
versus 76% without re-resection.

Low quality evidence (Divrik et al., 2010) suggests re-resection is associated with minor
complications in approximately 9% of cases, including prolonged bleeding, epididymitis and
transient urinary retention. Such complications could be avoided in patients who do not
undergo re-resection

A systematic review of observational studies (Vianello et al., 2011) provided low quality
evidence of upstaging and tumour persistence rates at re-resection. For patients with stage
T1 tumours at initial TURB, approximately 32% were found to have persistent tumour of the
same or lower stage at repeated TURB. Around 9% of patients with T1 tumours at initial
TURB were upstaged at repeat TURB.

No evidence was found about the impact of re-resection on health related quality of life in this
population.

© National Collaborating Centre for Cancer
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1 Table 59: GRADE evidence profile: Does re-resection versus no re-resection in people with high risk non-muscle invasive bladder

2

cancer influence outcomes?
Summary of findings

Quality assessment No of patients

No
No of Other Repeated repeated
studies  Design Limitations Inconsistency Indirectness Imprecision considerations resection resection
Tumour recurrence (Divrik et al., 2010; Kim et al., 2012)
2 randomised serious® none none * serious® none 45/140 93/148
trials (32.1%) (62.8%)
Disease progression (Divrik et al., 2010)
1 randomised serious” none None serious® none 6/93 23/98
trials (6.5%) (23.5%)
Death from bladder cancer (Divrik et al., 2010)
1 randomised serious® none None serious® none 5/93 11/98
trials (5.4%) (11.2%)
Radical treatment rate (Divrik et al., 2010; Kim et al., 2012)
2 randomised serious” none none * serious® none 26/160 36/161
trials (16.3%) (22.4%)
Process related morbidity of repeated TURB (minor complications) (Divrik et al., 2010)
1 randomised serious” none None serious® none 8/93 0/98 (0%)
trials (8.6%)

Residual tumour rate in those with stage T1 tumours (presence of same or lower stage urothelial bladder cancer at repeated TURB)

1° observational None none none none none 454/1432 -
studies (31.7%)
Upstaging rate in those with stage T1 tumours (presence of higher stage urothelial bladder cancer at repeated TURB)
3

1 observational None none none none none 74/833 -
studies (8.9%)

TO (disease free) rate at repeated TURB for those with stage T1 tumours at initial TURB

1° observational none none none none none 719/1432 -
studies (50.2%)

Tarate at repeated TURB for those with stage T1 tumours at initial TURB

1° observational none none none none none 132/1432 -

Effect

Relative
(95% ClI)

HR 0.41
(0.29 to
0.59)

HR 0.29
(0.14 to
0.61)

HR 0.35
(0.13 to
0.94)

RR 0.73
(0.42 to
1.15)

RR 17.9
(1.05 to
305.88)

Absolute

Syr recurrence free
survival 63% (52% to
73%) with repeated
resection — versus 33%
with no repeated
resection4

5yr progression free
survival 92% (85% to
96%) with repeated
resection — versus 76%
with no repeated
resection*

Cannot calculate

67 fewer per 1000 (from
130 fewer to 34 more)

86 more per 1000

317 per 1000

89 per 1000

502 per 1000

92 per 1000

Quality

LOW

LOW

LOW

LOW

LOW

LOW

LOW

LOW

LOW
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studies (9.2%)

1° observational  none none none none none 185/1432 - - 129 per 1000 LOW
studies (12.9%)

0 No evidence

<Insert Note here>)
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Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Recommendations

Relative value placed on
the outcomes
considered

Quiality of the evidence

Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

If the first TURBT shows high-risk non-muscle-invasive bladder
cancer, offer another TURBT as soon as possible and no later than
6 weeks after the first resection.

Upstaging and progression were considered by the GDG to be important
outcomes. Both affect outcomes for patients and may change treatment
decisions, for example radical treatment might be considered in cases of
upstaging.

Quiality of life and patient-reported outcomes were specified as
outcomes in the PICO but were not reported in the evidence.

Recurrence and residual tumour rate were not considered useful given
the evidence on upstaging.

The evidence was assessed as being of low quality using GRADE.

There were limitations in the study by Kim et al. (2012) because
immediate further resection under pathology guidance was performed
rather than subsequent resection, so its relevance to the review question
is limited. However, the study provides some further evidence about the
importance of obtaining detrusor muscle in the biopsy specimen and the
outcomes from performing a further resection.

Further limitations of the evidence include a lack of intention-to-treat
analysis and a low number of events in the two randomised trials. The
GDG considered that the lack of intention to treat analysis was unlikely
to have confounded the outcome and despite the low number of events
the results were still statistically significant.

The potential benefit of the recommendation made is the more effective
identification of muscle invasive disease. Performing re-resection within
6 weeks could improve outcomes for patients with high-risk non-muscle
invasive bladder cancer.

The potential harms arise from the psychosocial and clinical morbidity
associated with the delay of definitive treatment, and the risk associated
with a second resection including general anaesthetic and operative
risks.

The GDG considered that morbidity from resection is low and the
importance of accurate staging was prioritised in the decision making.

No health economic evidence was identified and no economic model
was developed for this topic.

The GDG were unsure of costs or savings as there is uncertainty as to
what extent the recommendation varies from current practice across the
UK.

The GDG identified that there may be costs from increased numbers of
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resections and potential subsequent radical treatment for patients who
are upstaged.

There may be savings from reduced cost of assessing and treating
patients with progressive or recurrent disease, some of which could be
incurable, and from less cystoscopy follow-up in patients undergoing
cystectomy.

Other considerations No equalities issues were identified.

The GDG were uncertain to what extent the recommendation varies
from current practice across the UK.

The GDG discussed the feasibility of performing re-resection in under 6
weeks. The studies presented in the evidence review typically reported
a timeframe of 2-6 weeks, but there was no evidence comparing delay in
re-resection. Therefore the GDG agreed to recommend the 6 week
timeframe from the studies, and considered this to be feasible in current
practice,

BCG or primary cystectomy in high risk non-muscle invasive bladder cancer

High risk non-muscle invasive bladder cancer has a high risk of progression to muscle
invasive cancer and spread beyond the bladder. In order to reduce this risk, active
treatments such as intravesical BCG or radical cystectomy are usually considered.

Intravesical BCG reduces the risk of cancer progression, and for people treated successfully
with intravesical BCG, major surgery is avoided. However, recurrence and progression are
common after intravesical BCG and often result in radical cystectomy. Intravesical BCG can
delay the identification of worsening cancers and has a significant side effect profile.

Primary cystectomy is advocated as a more effective cancer treatment than intravesical BCG
but if primary cystectomy is used routinely, patients who would have been cured by
intravesical BCG alone will have had considerable over treatment with the consequent life
changing effects and considerable risks associated with radical cystectomy.

There is wide variation in the use of both of these treatments, and whether a choice between
them is offered.

Clinical question: For which patients with non-muscle invasive bladder cancer would
primary cystectomy produce better outcomes than BCG?

Clinical evidence (see also full evidence review)

The clinical evidence is summarised in tables 60 to 62

Evidence statements
Radiotherapy versus observation or BCG therapy

Moderate quality evidence from one randomised trial of 204 patients (Harland et al., 2007)
suggests uncertainty over whether radiotherapy is more or less effective than observation or
BCG therapy in terms of recurrence-free survival, progression-free survival and overall
survival. 5/102 (5%) of patients in the radiotherapy arm experienced long-term toxicity. 18%
of the radiotherapy arm and 13% of the control arm underwent cystectomy due to recurrence
or progression.

Primary cystectomy versus primary conservative treatment

© National Collaborating Centre for Cancer
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Very low quality evidence from two retrospective studies (336 patients) suggests uncertainty
over whether primary cystectomy is more or less effective than primary conservative
treatment (observation or intravesical therapy) in terms of progression or overall survival.
Conservative treatment was associated with better five-year disease-specific survival than
primary cystectomy in three studies of 664 patients (Badalato et al., 2012; Park et al., 2009;
Patard et al., 2001). However, in one study (Park et al., 2009) patients undergoing
cystectomy were older, more likely to have proper muscle absent in the TUR specimen and
included a higher proportion of gross non-papillary tumours, all of which were associated with
reduced disease-specific survival. Three studies reported disease-specific mortality rates in
337 patients. There were no differences in disease-specific mortality in two studies. Low
quality evidence from six studies (914 patients) reported a subsequent cystectomy rate of
26% in patients initially treated by conservative therapy.

Early cystectomy versus deferred cystectomy

Very low quality evidence from one study of 77 patients suggests uncertainty about the
difference in five-year overall survival between patients treated with early cystectomy
compared with patients undergoing deferred cystectomy after BCG failure (72.2% versus
73.2% five-year survival, p=0.75) (Wong et al., 2009). Three studies (583 patients) suggest
reduced disease-specific survival in patients undergoing deferred cystectomy, with five-year
disease-specific survival ranging from 78% to 84% across studies for early cystectomy and
from 67% to 75% across studies for deferred cystectomy (Hautmann et al., 2009; Denzinger
et al., 2008; Ali-el-Dein et al., 2011). Ten-year disease-specific survival ranged from 69% to
79% across studies for early cystectomy and from 51% to 64% for deferred cystectomy.
Denzinger et al. (2008) reported that concomitant CIS was related to a decrease in disease-
specific survival in the deferred cystectomy group only. One systematic review including
3088 patients, reported that disease-specific survival after progression from high-risk NMIBC
in initially conservatively treated patients was 35% after a median follow-up of 48-123 months
(van den Bosch & Alfred Witjes 2011). The disease-specific mortality rate in 1136 clinical
T1G3 patients who underwent radical cystectomy was 29.8% at five years (Fritsche et al.,
2010). 50% of this cohort were upstaged to pT2 or higher at cystectomy.

One study of 105 patients reported that 7% of patients had major surgical complications
which were distributed equally between early and deferred cystectomy groups, including two
fatal pulmonary emboli and one fatal cardiac ischaemia.

One study (Kamat et al., 2006) provides very low quality evidence from 30 patients with
micro-papillary bladder cancer. 12 patients undergoing cystectomy as initial therapy had ten-
year disease-specific survival of 72%, whilst in 18 patients who underwent cystectomy after
progression the median disease-specific survival was 61.7 months with no patient surviving
ten years. Very low quality evidence from one study of 138 patients (Cheng et al., 1999) of
patients with primary CIS suggests uncertainty about a difference in 15-year progression-free
survival and disease-specific survival between those treated with immediate cystectomy and
those that were not (some deferred cystectomy, some intravesical therapy). Radical
cystectomy performed within three months after the initial diagnosis was associated with
improved overall survival, but this was not significant after controlling for age.
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Table 60: GRADE evidence profile: For which patients with non-muscle-invasive bladder cancer would primary cystectomy
produce better outcomes than BCG? Comparison: Radiotherapy versus control (observation or intravesical therapy) for T1G3

bladder cancer

Quality assessment

Progression (time to detection of pT2 tumour or higher, cystectomy, metastases or treatment; follow-up median 44 months)

No of Design Risk Inconsistency Indirectness
studies of
bias
1t randomised none none none
trials

Imprecision

serious?

Other
considerations

none

Progression (as above but death from any cause included as event; follow-up median 44 months)

1t randomised none none none
trials

Death from any cause (follow-up median 44 months)
1* randomised none none none
trials

serious?

serious?

none

none

No of patients
Radiotherapy

32/102 (31.4%)
Median interval
not met

57/102 (55.9%)
Median 49
months

45/102 (44.1%)
Median 67
months

Control

33/102

(32.4%)
Median
interval
not met

49/102
(48%)
Median
66
months

39/102
(38.2%)
Median
88.5
months

Effect
Relative
(95% ClI)

HR 1.07
(0.65 to
1.74)

HR 1.35
0.92 to
1.98)

HR 1.32
(0.86 to
2.04)

Absolute

5-year
progression-
free interval
62% versus
63%

5-year
progression-
free survival
41% versus
52%

5-year overall
survival 52.5%
versus 61%

Quality

MODERATE

MODERATE

MODERATE

Recurrence (time to recurrence of a bladder tumour (invasive or otherwise), cystectomy, metastases or treatment or disease-related death; follow-up median 44 months)

1t randomised none none none
trials

serious®

none

Recurrence (as above but death from any cause included as an event; follow-up median 44 months)

1t randomised none none none
trials

Long-term toxicity (assessed 12 months or more after study entry)

serious?

none

61/102 (59.8%)
Median 16
months

78/102 (76.5%)
Median 13
months

66/102
(64.7%)
Median
12.5
months

71/102
(69.6%)
Median
12
months

HR 0.77
(0.54 to
1.10)

HR 0.94
(0.67 to
1.30)

5-year
recurrence-
free interval
40% versus
30.5%

5-year
recurrence-
free survival
31% versus
29%

MODERATE

MODERATE
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randomised none  none none serious® none 5/102 0/102 - MODERATE
trials (4.9%) (0%)
1* randomised none  none none serious® none 18/102 13/102 RR 1.38 48 more per MODERATE
trials (17.6%) (12.7%) (0.72 to 1000 (from 36
2.67) fewer to 213
more)
0 No evidence
available
0 No evidence
available

<Insert Note here>
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Table 61.: GRADE evidence profile: For which patients with non-muscle-invasive bladder cancer would primary cystectomy
produce better outcomes than BCG? Comparison: Primary cystectomy versus conservative treatment (surveillance or intravesical
therapy) for high-risk non muscle invasive bladder cancer

Quality assessment No of patients Effect
No of Design Risk of  Inconsistency Indirectness Imprecision Other Primary Conservative Relative Absolute
studies bias considerations RC treatment (95% ClI) Quality
Progression (median follow-up 6.9 — 8.3 years; assessed with: Number of patients progressing over follow-up)
2! observational none none none serious? none 27/101 55/172 RR 0.86 45 fewer per VERY
studies (26.7%) (32%) (0.58 to 1000 (from LOW
1.27) 134 fewer to
86 more)
Overall mortality (median follow-up 6.9 — 8.3 years; assessed with: 10-yr overall mortality rate)
2! observational none none none serious? none 71/164 75/172 RR 1.00 O fewer per VERY
studies (43.3%) (43.6%) (0.78 to 1000 (from 96 LOW
1.28) fewer to 122
more)
Overall mortality (median follow-up 4.3 — 6.9 years assessed with: 5-yr overall mortality rate)
2° observational none none none serious? none 31/113 82/425 RR 1.38 73 more per VERY
studies (27.4%) (19.3%) (0.97 to 1000 (from 6 LOW
1.95) fewer to 183
more)
Disease-specific mortality (median follow-up 62 mo — 8.3 years assessed with: mortality rate due to bladder cancer)
3 observational none none none serious? none 29/115 46/222 RR1.22 - VERY
studies (25.2%) (20.7%) (0.81to LOW
1.84)
Disease-specific survival at 5 years
3 observational serious® none none serious’ none 64% to 80% to 96% n/a All 3 studies VERY
studies 84% favour LOW
conservative
treatment for
5yr DSS rates
Cystectomy rate
6’ observational none none none none none - 238/914 - - LOW

studies (26%)8
Treatment-related mortality
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0

No evidence

0 No evidence

0 No evidence

<Insert Note here>

Table 62: GRADE evidence profile: For which patients with non-muscle-invasive bladder cancer would primary cystectomy
produce better outcomes than BCG? Comparison: Early cystectomy versus deferred cystectomy for high-risk non-muscle invasive
bladder cancer
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No of Design Risk of Inconsistency Indirectness Imprecision Other Primary Deferred Relative Absolute
studies bias considerations RC RC (95% ClI)
Metastases-free survival
0 No evidence
available
Overall mortality (follow-up median 53 months; assessed with: 5-yr mortality rate)
1* observational none none none serious? none 10/36 11/41 RR 1.04 11 more per 1000 VERY
studies (27.8%) (26.8%) (0.50to 2.15)  (from 134 fewer to 309  LOW
more)
Disease-specific mortality (follow-up median 58 mo to 5.4 yrs; assessed with: 5-yr mortality rate)
3® observational none none none serious® none 67/363 62/220 RR 0.65 99 fewer per 1000 VERY
studies (18.5%) (28.2%) (0.481t0 0.89) (from 31 fewer to 147 LOW
fewer)
Disease-specific mortality (follow-up median 58 mo to 5.4 yrs; assessed with: 10-yr mortality rate)
3® observational none none none serious® none 91/363 85/220 RR 0.65 135 fewer per 1000 VERY
studies (25.1%) (38.6%) (0.51t0 0.84) (from 62 fewer to 189 LOW
fewer)
Disease-specific mortality (Micropapillary tumours) (follow-up 1.7-181.2 months)
14 observational none none none serious® none 2/12 8/18 RR 0.38 276 fewer per 1000 VERY
studies (16.7%) (44.4%) (0.10to 1.47)  (from 400 fewer to 209 LOW
more)
Disease-specific mortality (CIS only) (follow-up mean 11 years)
1° observational none none serious’ serious® none 10/43 27/95 RR 0.82 51 fewer per 1000 VERY
studies (23.3%) (28.4%) (0.44t0 1.54) (from 159 fewer to 153  LOW
more)
Overall mortality (CIS only) (follow-up mean 11 years)
1° observational none none serious’ serious® none 17/43 66/95 RR 0.57 299 fewer per 1000 VERY
studies (39.5%) (69.5%) (0.38t0 0.84) (from 111 fewerto 431  LOW
fewer)
Treatment-related mortality
1° observational none none None serious® none 3/105 - - VERY
studies (2.9%)10 LOW
Treatment-related morbidity (assessed with: impaired wound healing)
18 observational none none none serious® none 4/105 - - VERY
studies (3.8%) LOW

Health-related quality of life

0 No evidence
available
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Cost-effectiveness evidence
The primary results of the analysis by Kulkarni et al. 2009 are summarised in table 63.

The base case results of the cost-effectiveness analysis showed that immediate cystectomy
was cheaper and more effective than conservative therapy (BCG with possible delayed
cystectomy) i.e. immediate cystectomy was found to be the dominant strategy.

Scenario analyses, in which age and co-morbid status were varied, showed that the optimal
strategy is likely to be different for different patient subgroups. The analysis showed that
immediate cystectomy was dominant in patients aged <55 years old regardless of co-morbid
status. For patients 270 years old, conservative therapy was either dominant or had an ICER
that was likely to be considered cost-effective (<$32,700 per QALY). For patients between
ages 60 and 70 years old, the optimal choice was dependent upon co-morbidities, with
increased co-morbid burden making conservative therapy more cost-effective.

The probabilistic sensitivity analyses (PSA) showed that immediate cystectomy was found to
be cost-effective in 70% and 67% of simulations at thresholds of $20,000 and $50,000 per
QALY, respectively.

The results suggest that, compared with a conservative strategy using BCG, immediate
radical cystectomy yielded better outcomes and lower costs for the average patient.
Furthermore, the results suggest that tailoring therapy based on patient age and co-morbidity
may increase survival and yield significant costs savings for the health care system.

However, there are reservations about the applicability of the analysis because it considered
the Canadian health care system which may not reflect the UK setting. There were also
concerns about the quality of life data that were used as they were not all patient reported
and were often not drawn from patients with bladder cancer (data from prostate, lung and
breast cancer were used). Potentially serious limitations were also identified as, although a
systematic literature review was conducted, some of the evidence informing the model was
not considered to be of high quality. Furthermore, costs were not always sourced from
patients with bladder cancer, such as chemotherapy costs, which were based on patients
with non-small cell lung cancer.
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1 Table 63: Modified GRADE table showing the included evidence for treatments for high risk non-muscle invasive bladder cancer

Study

Kulkarni
et al.
2009

Population

Men with
incident,
high-risk,
T1G3 bladder
cancer.

Comparators:
initial diagnosis
(follow-up)

“BCG” - Initial
conservative
therapy, which
consisted of
intravesical BCG
with possible
delayed cystectomy

“Cystectomy” -
immediate nerve
sparing radical
cystectomy with an
orthotopic ileal
neobladder

Effects

10.60
LYs

9.39
QALYs

11.01
LYs

9.46
QALYs

Incr Incr

costs effects

Reference

- 0.41

$5,000 LYs
0.07
QALYs

ICER

Cystectomy is
dominant using
both
effectiveness
measures

Uncertainty

Scenario analyses

Several scenario
analyses were
conducted in which
age and co-morbid
status was varied.
The results showed
that regardless of co-
morbid status,
immediate
cystectomy ws found
to be the dominant
strategy in patients
aged <55 years old.
At 270 years,
conservative therapy
was either dominant
or had an ICER that
was likely to be
considered cost-
effective (£$32,700
per QALY).

Between ages 60
and 70 years, the
optimal choice was
dependent upon co-
morbidities, with
increased co-morbid
burden making
conservative therapy
more cost-effective.

Probabilistic

Applicability and
limitations

Partially applicable
Not a UK study
(Canadian), thus
estimated costs and
benefits might not
apply to UK health
care setting.

Quiality of life values
were not all patient
reported and were
often not drawn from
patients with bladder
cancer (data from
prostate, lung and
breast cancer patients
was used).

Potentially serious
limitations

Although systematic
literature review was
conducted, evidence
identified and utilised
was not always of high
quality.

Costs were not always
sourced from patients
with bladder cancer.
For instance
chemotherapy costs
were based on
patients with non-small
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Comparators:
initial diagnosis

Study Population (follow-up) Costs Effects

Comments:

Incr
costs

Incr
effects

ICER

Uncertainty
sensitivity analyses
(PSA)

PSA was conducted
using 1000 2nd order
Monte Carlo
simulations.

The immediate
cystectomy strategy
was found to be
cost-effective in 70%
and 67% of
simulations at
thresholds of
$20,000 and $50,000
per QALY,
respectively.

Applicability and
limitations

cell lung cancer
While PSA and
scenario analyses
were performed,
further sensitivity
analysis could have
been conducted to
better explore
uncertainty.
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Offer the choice of intravesical BCG (Bacille Calmette-Guérin) or
cystectomy to people with high-risk non-muscle-invasive bladder
cancer, and base the choice on a full discussion with the person,
the clinical nurse specialist and a urologist who performs both
intravesical BCG and cystectomy. Include in your discussion:

o thetype, stage and grade of the cancer, the presence of
carcinoma in situ, the presence of variant pathology,
prostatic urethral or bladder neck status and the number of
tumours

e risk of progression to muscle invasion, metastases and
death

e risk of understaging

e benefits of both treatments, including survival rates and the
likelihood of further treatment

e risks of both treatments

e factors that affect outcomes (for example, comorbidities
and life expectancy)

e impact on quality of life, body image, and sexual and

Recommendations urinary function.

Relative value placed on The outcomes of progression, survival, recurrence, cystectomy rate, and
the outcomes health-related quality of life were considered to be the most important.
considered These are the main disease-specific outcomes for high risk non-muscle

invasive bladder cancer. The evidence review suggested that these
informed the natural history of the disease following treatment by BCG,
radical radiotherapy and cystectomy.

No evidence was identified for health-related quality of life.

Quiality of the evidence The quality of the evidence was assessed with GRADE as being very
low to moderate. The best evidence available was a randomised trial
comparing radical radiotherapy with BCG.

Limitations of the evidence were that most studies were retrospective
and therefore had a risk of selection bias. There were inconsistencies in
the terminology used for delayed and deferred cystectomy.

These issues made the evidence unreliable regarding the decision on
which patients should receive BCG or cystectomy and the GDG
considered this when reaching consensus.

The recommendation for discussion of treatment options with health
care professionals was based on clinical consensus. There was no
evidence on this issue but it was considered critical to enable the patient
to take an informed decision if they chose to. This is considered to be
consistent with best practice.

The GDG made a recommendation because patients with non-muscle
invasive bladder cancer need to be treated. However, it was unclear
from the available evidence which is the most effective primary
treatment option. It was therefore agreed that further research into this
area is needed.

A research recommendation was made because of the lack of good
guality evidence about which intervention is more clinically effective and
cost effective. The research recommendation will also provide much
needed evidence about the specific impact of these treatments on
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quality of life outcomes.

Low quality economic evidence was identified from one Canadian study.
This evidence was limited because the economic analysis was
performed using Canadian costs, which may not be directly comparable
with UK costs.

Also, quality of life was estimated by clinicians rather than patients and
the clinical effectiveness data informing the model differed from the
clinical evidence review. The study also reported poorly defined clinical
utility measures without reference to the information sources.

These limitations meant that the GDG were unable to rely on the model
to inform the recommendations. The GDG reached consensus assuming
equipoise of treatments.

Trade-off between The GDG considered that a potential benefit of the recommendation is
clinical benefits and that patients with high risk non-muscle invasive bladder cancer should
harms have a better informed and balanced discussion regarding their

treatment. This should improve their understanding of the disease and
should improve clinical outcomes.

The GDG considered that there is a potential for an increase in
cystectomies with the possible risk of over-treatment for some patients.
Also, the discussion about treatment options could result in an overload
of information for some patients, especially those who would prefer to
delegate decision making.

The GDG balanced the benefits against the harms by considering that
patients must be given the opportunity to access full information about
their prognosis and the potential benefits and risks of treatment,
including the impact on quality of life. The GDG considered that giving
this opportunity to all patients was of greater benefit than of giving too
much information to some patients. Information and support in decision
making is important for patients to make an informed decision regarding
treatment, taking into account their preferences as well as prognostic

information.
Trade-off between net Low quality health economic evidence was identified from one Canadian
health benefits and study. However, the GDG were unable to rely on the evidence to inform
resource use the recommendations because of the limitations discussed above. The

GDG reached consensus assuming equipoise of treatments.

No health economic model was developed for this topic. The GDG
considered that there are potential changes for working within clinical
networks and some more review of patients necessary by specialist
teams, which could incur extra costs to the NHS. The GDG agreed that
there could be savings from reduced treatment of advanced disease due
to an improved cure rate.

Other considerations No equalities issues were identified.

The GDG considered that the recommendations may alter practice in the
areas served by some former cancer networks, with an increase in
referral of patients to central services.

The GDG considered that the evidence for BCG from section 4.2.1
would be relevant to this area. The recommendation for patients to be
reviewed by a specialist performing BCG/Cystectomy was made with
knowledge of current thinking of best practice. Involvement of the CNS
is consistent with the NICE Urological Cancers Improving Outcomes
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Guidance.

Why is this important Options for people with high-risk non-muscle-invasive bladder cancer
include cystoscopy surveillance, BCG immunotherapy or radical surgery.
To date, these have not been directly compared across the same
population to understand their relative benefits.

Bladder-sparing approaches avoid major surgery, but have a greater risk
of cancer progression. However, the potential advantage of maintaining
quality of life compared to cystectomy may be offset by continuing
concern about cancer progression and morbidity of treatment. Primary
cystectomy may improve survival, however it has high short term risks
and life changing consequences. It will be overtreatment for those
people whose cancer would not have progressed.

Treatment following failure of BCG

Failure to respond to intravesical BCG includes cancer still present after induction BCG or
recurrent cancer during or after maintenance BCG treatment. Residual or recurrent cancer
may be non muscle invasive or muscle invasive. Intravesical BCG failure can also include
patients who did not complete their treatment due to intravesical BCG related side effects

(called BCG intolerant), and therefore they may or may not be clear of cancer.

This section focuses on people with residual or recurrent non-muscle invasive bladder
cancer following intravesical BCG and people who have not tolerated intravesical BCG.

The treatment options for these patients include radical cystectomy or some form of bladder
sparing treatment. Radical cystectomy has the highest cure rate but may be over treatment
and has life changing effects and considerable risks. The bladder sparing treatments include
further intravesical BCG, intravesical chemotherapy or radical radiotherapy. These
approaches avoid removal of the bladder, but carry the risk that the tumour may not respond
and will progress to invasion or spread beyond the bladder. They also have side effects.

There is currently considerable variation in the management of people with non-muscle
invasive bladder cancer who have failed intravesical BCG therapy.

Clinical question: What is the optimum treatment for patients with non-muscle invasive
bladder cancer who have failed BCG?

Clinical evidence (see also full evidence review)

The evidence is summarised in tables 64 to 67

Evidence statements
Gemcitabine versus Mitomycin C

Moderate quality evidence from one randomised trial (Addeo et al., 2009) of 109 patients
suggests uncertainty over the incidence of tumour recurrence in gemcitabine- versus
mitomycin C-treated patients. Although incidence of tumour recurrence was lower in
gemcitabine treated patients after 36 months of follow up, the 95% confidence interval
around the estimated effect included both no effect and considerable benefit for gemcitabine.

Moderate quality evidence from one randomised trial of 109 patients (Addeo et al., 2010)
suggests uncertainty over the incidence of tumour progression in gemcitabine- versus
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mitomycin C-treated patients. Incidence of tumour progression was lower in gemcitabine
treated patients after 36 months of follow up, but the 95% confidence interval around the
estimated effect was wide and included considerable harm, no effect and considerable
benefit for gemcitabine.

Moderate quality evidence from one randomised trial of 109 patients (Addeo et al., 2010)
suggested that gemcitabine treatment was associated with fewer adverse events than
mitomycin C.

Gemcitabine versus intravesical BCG

Two studies (Di Lorenzo et al., 2010; Gacci et al., 2006) compared the effectiveness of
gemcitabine to BCG. Meta-analysis of the results was not possible due to differences in
study design and outcome definitions.

Moderate quality evidence from one randomised trial of 80 patients (Di Lorenzo et al., 2010)
suggests that the incidence of tumour recurrence after 12 months is lower in patients treated
with gemcitabine compared to treatment with BCG. In patients experiencing recurrence
(n=56), there was no significant difference between treatment groups in the incidence of
cystectomy due to disease progression. The incidence of grade two and grade three adverse
events was similar for both treatments.

Very low quality evidence from one observational trial of 19 patients (Gacci et al., 2006)
found no significant difference in tumour recurrence, overall survival, bladder preservation
rates or adverse events between gemcitabine and BCG treatment.

BCG versus chemotherapy (MMC or epirubicin)

Very low quality evidence from one observational trial of 183 patients (Matsumoto et al.,
2012) suggests that rates of recurrence-free survival (after five years of follow up) are greater
in patients treated with BCG than in patients treated with chemotherapy (MMC or epirubicin).

BCG versus BCG plus interferon a2B

Very low quality evidence from one observational trial of 139 patients (Prasad et al., 2009)
suggests that the incidence of disease recurrence is lower in patients treated with BCG alone
compared with BCG in combination with interferon a2B.
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1 Table 64: GRADE evidence profile: What is the optimum treatment for patients with non-muscle-invasive bladder cancer who have

2

failed BCG? Comparison: mitomycin C compared to gemcitabine

Quality assessment

Other
considerations

none

none

none

none

No of Design Risk of Inconsistency Indirectness Imprecision
studies bias
Incidence of recurrence (follow-up median 36 months; assessed with positive cytoscopy)
1 randomised no no serious no serious serious™”
trials serious inconsistency indirectness
risk of
bias
Number of patients with tumour progression (follow-up median 36 months)
1 randomised no no serious no serious serious®
trials serious inconsistency indirectness
risk of
bias
Number of patients developing metastases (median follow-up 36 months)
1 randomised  no no serious no serious very
trials serious inconsistency indirectness serious™
risk of
bias
Overall survival
0 No evidence
Bladder preservation rates
0 No evidence
Incidence of adverse events (follow-up median 36 months)4
1 randomised no no serious no serious serious’
trials serious inconsistency indirectness
risk of
bias
Treatment related mortality
0 No evidence
Treatment related morbidity
0 No evidence
Health related quality of life
0 No evidence

3 <Insert Note here>

4
5

No of patients

Mitomycin
©

22/55
(40%)

10/55
(18.2%)

1/55
(1.8%)

40/55
(72.7%)

Gemcitabine

15/54
(27.8%)

6/54
(11.1%)

1/54
(1.9%)

21/54
(38.9%)

Effect
Relative
(95% ClI)

RR 1.44
(0.84 to
2.47)

RR 1.64
(0.64 to
4.19)

RR 0.98
(0.06 to
15.3)

RR 1.87
(1.29 to
2.71)

Absolute

122 more per
1000 (from 44
fewer to 408
more)

71 more per
1000 (from 40
fewer to 354
more)

0 fewer per 1000
(from 17 fewer
to 265 more)

338 more per
1000 (from 113
more to 665
more)

Quality

MODERATE

MODERATE

LOW

MODERATE
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Quality assessment

No of Design Risk of Inconsistency
studies bias
Overall mortality (follow-up median 15 months)
1 randomised no no serious
trials serious inconsistency
risk of
bias
Incidence of tumour recurrence (follow-up 12 months)
1 randomised no no serious
trials serious inconsistency
risk of
bias
Time to first recurrence (median follow-up 15 months)
1 randomised no no serious
trials serious inconsistency
risk of
bias
Incidence of cystectomy due to disease progression in patients with recurrent disease
1 randomised no no serious
trials serious inconsistency
risk of
bias
Incidence of grade 2 adverse events
1* randomised no no serious
trials serious inconsistency
risk of
bias
Incidence of grade 3 adverse events
1* randomised no no serious
trials serious inconsistency
risk of
bias
Overall mortality (follow-up median 15 months)
1 observational no no serious
studies serious inconsistency
risk of
bias
Incidence of tumour recurrence (follow-up 12 months)
1 observational no no serious
studies serious inconsistency

Indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

Imprecision

very

serious™

serious’

serious?

serious™

serious™

very

serious™

serious”

serious’

3

)

)

3]

Other
considerations

none

none

none

none

none

none

none

none

No of patients
Gemcitabine

0/40
(0%)

21/40
(52.5%)

21/40
(52.5%)

7121
(33.3%)

12/40
(30%)

3/40
(7.5%)

0/9
(0%)

6/9
(66.7%)

BCG

1/40
(2.5%)

35/40
(87.5%)

35/40
(87.5%)

13/35
(37.1%)

13/40
(32.5%)

3/40
(7.5%)

2/10
(20%)

5/10
(50%)

Effect
Relative
(95% ClI)

RR 0.33
(0.01 to
7.95)

RR 0.6
(0.44 to
0.82)

HR 1.1
(0.8t01.2)

RR 0.9
(0.43 to
1.89)

RR 0.92
(0.48 to
1.77)

RR 1 (0.21
to 4.66)

RR 0.22
(0.01to
4.05)

RR 1.33
(0.62 to

Absolute

17 fewer per
1000 (from 25
fewer to 174
more)

350 fewer per
1000 (from 157
fewer to 490
fewer)

3.9 months (GEM
group) vs 3.1
months (BCG
group)

37 fewer per
1000 (from 212
fewer to 331
more)

26 fewer per
1000 (from 169
fewer to 250
more)

0 fewer per 1000
(from 59 fewer to
275 more)

156 fewer per
1000 (from 198
fewer to 610
more)

165 more per
1000 (from 190

1 Table 65: GRADE evidence profile: What is the optimum treatment for patients with non-muscle-invasive bladder cancer who have
failed BCG? Comparison: gemcitabine compared to BCG

Quality

LOW

MODERATE

MODERATE

MODERATE

MODERATE

LOW

VERY LOW

VERY LOW
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risk of 2.89) fewer to 945
bias more)
1 observational no no serious no serious serious™® none 719 6/10 RR 1.30 180 more per VERY LOW
studies serious inconsistency indirectness (77.8%) (60%) (0.7t0 2.4) 1000 (from 180
risk of fewer to 840
bias more)
1* observational no no serious no serious very none 2/9 3/10 RR 0.74 78 fewer per VERY LOW
studies serious inconsistency indirectness serious™® (22.2%) (30%) (0.16 to 1000 (from 252
risk of 3.48) fewer to 744
bias more)
0 No evidence - - - -
0 No evidence - - - -
0 No evidence = - - -
0 No evidence = - - -
1 <Insert Note here>
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Table 66: GRADE evidence profile: What is the optimum treatment for patients with non-muscle-invasive bladder cancer who have
failed BCG? Comparison: BCG compared to chemotherapy

observational serious’  no serious no serious serious® none 71/119  5/24 RR 2.89 208 fewer per VERY
studies inconsistency indirectness (59.7%) (20.8%) (1.29 to 1000 (from 208 LOW
6.33)- fewer to 208
fewer)
0 No evidence - - - -
0 No evidence - - - -
0 No evidence - - - -
0 No evidence - - - -
0 No evidence - - - -
0 No evidence - - - -
0 No evidence - - - -

<Insert Note here>
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Table 67: GRADE evidence profile: What is the optimum treatment for patients with non-muscle-invasive bladder cancer who have
failed BCG? Comparison: BCG alone compared to BCG plus interferon a2B

observational no serious  no serious no serious serious* none 65/114 21/25 RR 0.68 269 fewer per 1000 VERY
studies risk of bias  inconsistency indirectness (57%)  (84%) (0.54 to (from 118 fewer to LOW
0.86) 386 fewer)

0 No evidence - - - -

0 No evidence - - - -

0 No evidence - - - -

0 No evidence = o - -

0 No evidence - - - -

0 No evidence = = - -

0 No evidence = = - -

<Insert Note here>
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Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Recommendations

Relative value placed on
the outcomes
considered

Quiality of the evidence

If induction BCG fails (because it is not tolerated, or bladder cancer
persists or recurs after treatment with BCG), refer the person’s care
to a bladder cancer specialist multidisciplinary team.

For people in whom induction BCG has failed, the bladder cancer
specialist multidisciplinary team should assess the suitability of
radical cystectomy, or further intravesical therapy if radical
cystectomy is unsuitable or declined by the person, or if the
bladder cancer that recurs is intermediate- or low-risk.

The GDG prioritised the cancer-related outcomes of recurrence,
progression, survival and treatment-related morbidity, as these are of the
greatest importance to patients. Progression in particular leads to further
treatment and is associated with worse prognosis.

The GDG considered the outcome of bladder preservation rate to not be
useful once the evidence had been appraised because evidence was
only available for one possible comparison of treatments. This evidence
was either of very low quality or reported only for a small number of
patients.

Quality of life was specified as an outcome in the PICO but was not
reported in the evidence. No additional outcomes to those specified in
the PICO were used to make recommendations.

The quality of the evidence was very low to moderate as assessed with
GRADE.

The GDG considered potential issues with the evidence presented.
Most notably, the lack of any systematic reviews and the unsuitability of
any existing randomised trial evidence for meta-analysis.

These issues meant that the GDG discussed the evidence in light of
clinical experience and comments from patient representatives. The
GDG considered that no specific intravesical therapies could be
recommended due to the low quality and general lack of evidence.

The GDG made the recommendation to refer patients to a SMDT for
consideration of treatment options based on their clinical experience
because there was no strong evidence in this area. The
recommendation to consider cystectomy was prioritised based on
clinical judgement and evidence of its effectiveness as a primary therapy
in patients with high-risk NMIBC (presented in section 4.3.1).

The GDG also made a research recommendation because of the
uncertainty about which treatment is best for patients who fail BCG and
who are also unsuitable for cystectomy. This research recommendation
will help reduce the uncertainty about the effectiveness of radiotherapy
and other novel intravesical therapies for these patients.

© National Collaborating Centre for Cancer
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Trade-off between The GDG considered the potential benefits of the recommendation.
clinical benefits and Referral to a SMDT will ensure specialist consideration of patients with
harms high-risk NMIBC who fail BCG treatment. This includes the

consideration of appropriate treatment options, such as cystectomy or

further intravesical therapy. This may also prevent under-treatment of

patients in this group. The GDG considered that the recommendations
will enhance patient choice and informed decision-making.

The GDG noted that a possible harm of the recommendation is that
potentially more patients will undergo surgery, which has associated
risks and morbidity.

The GDG considered that the increased probability of survival and more
informed decision-making for patients would outweigh the potential
increase in morbidity from surgery.

Trade-off between net No health economic evidence was identified and no economic model
health benefits and was developed for this topic.
resource use

The GDG considered that the potential costs of the recommendations
made include increased workload for SMDTs and that potentially a
greater number of patients will undergo surgery.

The GDG considered that if potentially more patients undergo surgery as
a result of the recommendations, then savings will be made from less
intravesical therapy being administered and reduced cystoscopic follow-
up. There will also be savings from reduced need for treatment of
disease progression.

Other considerations The GDG considered that cystectomy may not be an option for patients
with poor manual dexterity, visual impairment or diminished mental
capacity. However, the recommendations main aim is to promote equal
access for all patients to specialist care.

The GDG considered that the recommendations reflect best current UK
practice, but acknowledged that there may be variability in adherence to
this at present. The GDG therefore considered that moderate changes

in practice may be required.

The GDG discussed the option of radiotherapy as a treatment for this
patient group. There was insufficient evidence to make a
recommendation, but the GDG considered that radiotherapy could be an
appropriate treatment option in a very small number of patients. The
recommendation does not preclude the use of radiotherapy and a
relevant research recommendation has been made.

The GDG took account of the existing NICE IPG covering device-
assisted Mitomycin C and a relevant recently completed but currently
unpublished trial, the results of which are awaited.

Why is this important People with high risk non-muscle invasive bladder cancer are usually
offered either instillation of BCG vaccine into their bladder or surgery to
remove their bladder (cystectomy), because of the high risks that the
cancer may worsen and spread into the muscle wall of the bladder. If
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BCG cannot be tolerated due to side effects, or if it fails to clear the
cancer, people who are not fit enough for cystectomy, or who decline it,
are at very high risk of progression of their cancer, and death. At
present, further BCG or instillation of Mitomycin C are the other main
treatment options.

This research would establish the efficacy and risks of radiotherapy and
of novel intravesical therapy in this group who have no effective
standard treatment option at present.

There would be no equality consequence, and the logistics of the
research would be deliverable.

Managing side effects of treatment for non-muscle-invasive

2 bladder cancer
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Radical radiotherapy and intravesical BCG (BCG vaccine inserted into the bladder),
treatments used for high risk bladder cancer that is confined to the bladder can result in
patients being cured of their cancer and with their bladder preserved but with significant side
effects which can result in patients having a poor quality of life.

Most people treated with intravesical BCG experience urinary frequency and urgency, visible
haematuria and some pain when passing urine for 7- 10 days after each treatment. People
treated with radical radiotherapy often experience similar symptoms but of lesser degree and
shorter duration. However for some people these side effects continue long term.

People who experience these symptoms are usually offered simple conservative treatments,
typically medication, and this is often helpful. However, as with all medication patients may
experience side effects. No specific treatment has been developed for the symptoms in
relation either to intravesical BCG treatment or to radical radiotherapy.

These side effects can be of a persistence and severity that interventions such as urinary
catheters or occasionally even radical cystectomy may be considered. Most haematuria
following intravesical BCG or radical radiotherapy will stop without any need for treatment.
Treatment for persistant bleeding includes cystoscopy and diathermy, instillation of formalin
or alum into the bladder. Whilst these treatments may reduce or resolve bleeding, formalin
and alum can both have severe side effects. Severe bleeding can also be treated by
embolisation, but this is not widely available.

Medication has been given to try to prevent or alleviate side effects in people being treated
with intravesical BCG but these are not widely used. Some people are unable to complete
the scheduled maintenance course of intravesical BCG because of bladder side effects and
intravesical BCG schedules have been changed to improve compliance. Intravesical BCG
dosage has been reduced and interval between treatments has been extended.

There is variation in the treatments that are currently offered to people who may experience
or who have side effects following intravesical BCG and radical radiotherapy. Side effects are
managed by a variety of different healthcare professionals in a variety of different settings.

Clinical question: What is the most effective intervention for bladder toxicity following
radiotherapy or BCG therapy for bladder cancer?

Clinical evidence (see also full evidence review)

© National Collaborating Centre for Cancer
228



Bladder cancer: diagnosis and management
Managing non-muscle-invasive bladder cancer

The evidence is summarised in tables 68 to 74. No evidence was identified for health-related
quality of life across any of the interventions. No evidence was identified for the following
interventions specified in the PICO: cystectomy, botox, alum, embolisation, catheterisation,
increased time between treatments of BCG, elmiron.

Evidence Statements
Ofloxacin

One randomised trial (115 participants) of moderate quality was identified comparing BCG
therapy plus ofloxacin with BCG therapy plus placebo in patients with superficial bladder
cancer. Treatment with 2 x 200mg ofloxacin with each BCG instillation resulted in a lower
rate of mild to moderate adverse events compared to placebo between instillations four and
six, and a lower rate of severe adverse events between instillations one and nine. However,
the proportion of participants specifically with bladder toxicity was not reported, as the
outcome of adverse events included both local and systemic symptoms.

Isoniazid

Two randomised trials (997 participants) provided moderate quality evidence on the efficacy
of isoniazid for the prevention of BCG-induced bladder toxicity. In both studies the 95%
confidence intervals of the effect sizes (risk ratios) included the null value, so there is no
strong evidence that isoniazid has an effect on the rate of chemical cystitis, frequency or
haematuria (van der Meijden et al., 2001) or bladder toxicity (including haematuria, dysuria,
and frequency) (Al Khalifa et al., 2000). When toxicity was sub-grouped by severity,
participants receiving isoniazid were more likely to experience mild toxicity and less likely to
experience severe toxicity than the placebo group. However, it should be noted that these
data were from a low number of participants.

Oxybutynin

One randomised trial (Johnson et al., 2013) of 50 participants provided low quality evidence
of an increase in urinary symptoms (frequency and burning) and systemic symptoms (fever,
dry mouth) in those treated with oxybutynin alongside BCG treatment compared to those in
the placebo group.

Reduced BCG dose

High quality evidence from one trial (663 patients) of reduced dose BCG reported by Brausi
et al. (2014) stated that there were no differences between rates of local and systemic BCG
side effects between the 1/3 dose BCG group and the full-dose BCG group (RR 0.95, 95%
C1 0.86to 1.06). Reducing the dose of BCG did not decrease the percentage of patients
who discontinued treatment due to side effects.

Formalin

Two case series studies (12 participants) reported the effects of intravesical formalin for
treating bladder haemorrhage secondary to radiation-induced cystitis. Both studies reported
that all patients had a good response to treatment with cessation of bleeding observed for
three to five months (very low quality evidence).

Hyperbaric oxygen therapy (HBOT)

Seven case series studies (153 participants) provided very low quality evidence on the
efficacy of HBOT for treating radiation-induced cystitis. Overall 94/153 (61%) participants
showed a complete resolution of haematuria, with effectiveness ranging from 27% to 100%
across studies. In most studies patients had received previous treatment for cystitis, such as
alum or formalin, without success.

Sodium hyaluronate
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One case series (54 patients) provided very low quality evidence on the efficacy of
intravesical sodium hyaluronate for the treatment of chemical-induced cystitis in bladder
cancer patients treated with Mitomycin C or BCG therapy. It is not stated whether Cystistat
was the treatment used. Bladder capacity increased in all patients after treatment (mean
difference 226.1 ml, 95% CI 207.1 to 245 ml). Patient-reported pain as measured by the
Visual Analogue Scale (VAS) decreased in all patients (mean difference -7.7, 95% CI -8.12
to -7.31). VAS scores range from 1 to 10, with 10 indicating maximum pain tolerated.
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1 Table 68: GRADE evidence profile: The effectiveness of Ofloxacin for the prevention of BCG-induced toxicity in superficial bladder

2

cancer
Quality assessment No of patients Effect
No of Design Risk of Inconsiste  Indirectn  Imprecisi Other Ofloxaci Control Relative Absolute
studies bias ncy ess on considerati n (95% ClI)
ons Quality
Toxicity: At least one Class | or Il adverse event (follow-up between instillations 4 and 6; assessed with: Self-recorded by patient (classified by investigator criteria))
1t randomised none none serious? none® none 41/54 51/54 RR 0.80 (0.68 to 189 fewer per 1000 LOW
trial (75.9%) (94.4%) 0.95) (from 47 fewer to 302
fewer)
Toxicity: At least one Class Ill adverse event (follow-up between instillations 1 and 9; assessed with: Self-recorded by patient (classified by investigator criteria))
1* randomised none none serious? none® none 31/57 44/58 RR 0.72 (0.54 to 212 fewer per 1000 LOW
trial (54.4%) (75.9%) 0.95) (from 38 fewer to 349
fewer)
Health-related quality of life
0 no evidence
available

3 <Insert Note here>
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1 Table 69: GRADE evidence profile: The effectiveness of Isoniazid for the prevention of BCG-induced bladder toxicity in superficial

2

bladder cancer

Quality assessment No of patients Effect
No of Design Risk of Inconsistency Indirectness Imprecision Other Isoniazid Control Relative Absolute
studies bias considerations (95% Cl)
Bladder toxicity: Chemical cystitis (follow-up 12-18 months; assessed with: Patient report (Irritative bladder symptoms with negative urine culture))
1* randomised none none none serious® none 113/256 111/263 RR 1.05 20 more per 1000 (from
trial (44.1%) (42.2%) (0.86t0 1.27) 59 fewer to 114 more)
Bladder toxicity: Frequency (follow-up 12-18 months; assessed with: Patient report)
1* randomised none none none serious® none 144/256 142/263 RR 1.04 22 more per 1000 (from
trial (56.3%) (54%) (0.89to0 1.22) 59 fewer to 119 more)
Bladder toxicity: Macroscopic haematuria (follow-up 12-18 months; assessed with: Not specified)
1t randomised none none none serious? none 78/256 93/263 RR 0.86 50 fewer per 1000
trial (30.5%) (35.4%) (0.67to1.1) (from 117 fewer to 35
more)
Bladder toxicity (haematuria, dysuria, frequency) (follow-up 2 years; assessed with: Recorded by investigators)
1° randomised none none none serious® none 28/80 38/80 RR 0.74 123 fewer per 1000
trial (35%) (47.5%) (0.51to01.07) (from 233 fewer to 33
more)
Mild bladder toxicity (sub-group) (follow-up 2 years; assessed with: Recorded by investigators)
1° randomised none none none serious® none 14/28 5/38 RR 3.80 368 more per 1000
trial (50%) (13.2%) (1.55t09.32) (from 72 more to 1000
more)
Moderate bladder toxicity (sub-group) (follow-up 2 years; assessed with: Recorded by investigators)
13 randomised none none none serious” none 7128 8/38 RR 1.19 40 more per 1000 (from
trial (25%) (21.1%) (0.49t0 2.89) 107 fewer to 398 more)
Severe bladder toxicity (sub-group) (follow-up 2 years; assessed with: Recorded by investigators)
1° randomised none none none serious® none 7128 25/38 RR 0.38 408 fewer per 1000
trial (25%) (65.8%) (0.19t00.75) (from 164 fewer to 533
fewer)
Health-related quality of life
0 no evidence
available

3 <Insert Note here>

4
5

Quality

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE
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1 Table 70: GRADE evidence profile: The effectiveness of Oxybutynin for the prevention of BCG-induced toxicity in superficial bladder
cancer

—
Low

randomised trials serious? none none serious® none -
1t randomised trials serious? none none serious® none 25 25 5 - LOW
0 No evidence available
3 <Insert Note here>

4

5 Table 71: GRADE evidence profile: The effectiveness of reduced BCG dose for BCG-induced toxicity in superficial bladder cancer:
1/3 dose versus standard dose

randomised none none none none none 221/334 228/329 RR 0.95 35 fewer per 1000 HIGH
trials (66.2%) (69.3%) (0.86 to (from 97 fewer to 42
1.06) more)
0 No evidence none - - - -
available

7 <Insert Note here>
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1 Table 72: GRADE evidence profile: The effectiveness of formalin for the treatment of bladder haemorrhage secondary to radiation-
induced cystitis

observatlonal none none serious® serious” none 12/12 - - - VERY
studies? (100%) LOW

0 no evidence available none - o - -
3 <Insert Note here>

4 Table 73: GRADE evidence profile: The effectiveness of hyperbaric oxygen therapy (HBOT) for the treatment of radiation-induced
hemorrhagic cystitis

observatlon none serious® serious® none none 94/153 - - - VERY LOW
al studies® (61.4%)

0 no evidence none = - - -
available

6 <Insert Note here>
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1 Table 74: GRADE evidence profile: The effectiveness of sodium hyaluronate for the treatment of chemical-induced cystitis
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observational none none serious® none none Mean difference - VERY

studies® 226.1 (207.1 to 245) LOW
1* observational none none serious® none none 54 Mean difference -7.7 - VERY

studies? (-8.12 to -7.31) LOW
0 no evidence - - - -

available

<Insert Note here>
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Cost-effectiveness evidence

A literature review of published cost-effectiveness analyses did not identify any relevant
papers for this topic. Whilst there were potential cost implications of making
recommendations in this area, other questions in the guideline were agreed as higher
priorities for economic evaluation. Consequently no further economic modelling was
undertaken for this question.

Recommendations

Relative value placed on
the outcomes
considered

Quiality of the evidence

Do not offer primary prophylaxis to prevent BCG- or radiation-
related bladder toxicity except as part of a clinical trial.

Seek advice from a specialist team if symptoms of bladder toxicity
after BCG or radiotherapy cannot be controlled with
antispasmodics or non-opiate analgesia and other causes have
been excluded by cystoscopy.

Treatment-related toxicity and quality of life were both considered
important outcomes despite the lack of evidence on quality of life. The
GDG considered that quality of life would be improved by a reduction in
bladder toxicity.

Quality of life was not reported in the evidence.

The quality of the evidence was assessed by GRADE as being of very
low to high quality. Most of the publications were small case series
studies, which are inadequate to assess this clinical scenario. The
randomised trials that were identified were limited by a small sample
size and low number of events. Many of the studies also included
patients without a bladder cancer diagnosis which limits the relevance to
the review question. The only outcome that was assessed as being of
high quality reported no difference between reduced dose and normal
dose BCG treatment.

In the absence of high quality evidence about toxicity, the GDG were
concerned about the detrimental effects of the interventions reported
(e.g. ofloxacin and isoniazid) on the efficacy of BCG therapy.

Due to this lack of evidence, the GDG based their recommendations on
their clinical experience and consensus, and recommended that
prophylaxis for BCG or radiation-related toxicity should not be offered
outside of a clinical trial. A recommendation for discussion with a
bladder cancer specialist team was made because the GDG could not
make evidence-based recommendations for a specific treatment. There
was no strong evidence to support a recommendation of prophylactic
Ofloxacin or Isoniazid to prevent bladder toxicity, nor to reduce the dose
or frequency of intravesical BCG.

The GDG made a research recommendation because there is limited
data that prophylactic treatment reduces BCG toxicity and there is also
uncertainty about whether there could be a detrimental effect on the
efficacy of the primary treatment (BCG therapy or radiotherapy).

The GDG felt it would be worth exploring this with further research but
noted that future studies would need to have sufficient power in order to
exclude non-inferiority.

The GDG made both a research recommendation and the
recommendation not to offer prophylactic treatment outside the context
of a clinical trial. The GDG agreed that this recommendation was made
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to avoid the possibility that the primary treatment (BCG or radiotherapy)
may be rendered less effective by prophylactic interventions.

Trade-off between The GDG considered that the potential benefits of their
clinical benefits and recommendations were avoiding unknown detrimental effects of
harms prophylactic treatments and optimising management of patients in an

evidence-poor area.

The GDG considered that a potential clinical benefit from the
recommendation is that the skills to treat patients with bladder toxicity
will be centralised in specialised teams.

The GDG considered that the lack of clear advice on what to do to
prevent or treat radiation toxicity is a potential harm resulting from the
recommendations. However, the GDG considered that it was best not to
advise the use of unproven treatments that might worsen cancer
outcomes.

Trade-off between net There was no health economic evidence and an economic model was
health benefits and not developed for this topic.
resource use

The GDG considered that less use of unproven preventative treatments
would result in lower cost.

The GDG considered that there would be an additional cost associated
with seeking advice from specialist teams. However, earlier specialist
team involvement may reduce extended local hospital stays, community
care costs and the use of ineffective treatments.

Other considerations Implementing the recommendations is unlikely to involve any equality
issues.

A potential change in clinical practice was identified by the GDG
because the recommendations may result in increased involvement of
specialist teams for uncommon but clinically difficult problems. The
GDG also considered that the involvement of specialist teams may
improve expertise within clinical practice.

Why is this important Radiotherapy and intravesical BCG can be effective in controlling or
curing bladder cancer. Side effects, such as urinary frequency, urgency,
bladder pain or bleeding can significantly worsen quality of life. The
standard maintenance course of BCG is often not completed because of
these side effects. The degree of the side effects following either
treatment is occasionally so profound that cystectomy may be
considered to alleviate them.

There is no significant evidence that strategies commonly used to
reduce side effects, such as reducing the dose, number of treatments,
oral anticholinergics or prophylactic Ofloxacin, are effective.

produce improved outcomes for toxicity and quality of life, without
detriment to bladder cancer recurrence and progression
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Follow-up after treatment for non-muscle-invasive bladder
cancer

As discussed in section 4.1.2, non-muscle invasive bladder cancer can be divided into low,
intermediate and high risk groups based on the risk of recurrence and progression.

Follow up of people with non-muscle invasive bladder cancer is done largely with periodic
cystoscopy and the frequency of this is often adjusted according to the perceived degree of
risk of the cancer. The scheduling of cystoscopy may be erratic due to lack of adherence to
follow up protocols and waiting times. This adds extra stress to patients in addition to their
anxiety about whether recurrence will be found.

Long term cystoscopic surveillance is expensive. The appropriate duration and frequency of
cystoscopic follow up is unclear and in particular how it varies according to risk. Most follow
up cystoscopies are likely to be done in people with low risk disease. Concern has been
expressed whether current regimens are clinically and cost effective.

Urine cytology is also widely used in follow up of people with non-muscle invasive bladder
cancer. Its sensitivity and specificity varies between risk groups but this is probably not taken
into account in routine practice. In some hospitals urinary biomarkers are also used as well
as or instead of urine cytology but this is not common practice.

Clinical question: What are the optimal follow-up protocols for low/intermediate risk and
high-risk non-muscle invasive bladder cancer?

Clinical evidence (see also full evidence review)

The clinical evidence is summarised in tables 75 to 77.

Evidence statements

Moderate quality evidence from one randomised trial of 97 patients (Olsen & Genster, 1995)
suggests uncertainty over whether cystoscopic follow-up frequency of three months is more
or less effective than follow-up with a frequency of six months in terms of recurrence,
progression or overall survival.

Low quality evidence from five observational studies of patients with low-grade superficial
bladder cancer report recurrence rates over long-term follow-up. Two studies including 470
patients suggest that tumour detection at the first follow-up cystoscopy is associated with a
greater risk of recurrence during subsequent follow-up compared to those who are tumour-
free at the first cystoscopy (Holmang & Johansson 2002; Mariappan & Smith, 2005). All
studies report a reduction in the risk of recurrence over time. Some studies suggest the risk
of recurrences is greatly reduced after a tumour-free period of five years or more (Mariappan
& Smith, 2005; Zieger et al., 2000). In Mariappan & Smith (2005) only one (0.9%) patient had
a first recurrence after being tumour-free for five years, whereas LeBlanc et al. (1999) reports
recurrence rates of approximately 30% in patients after remaining tumour-free for two to ten
years. Another study reports that of 20 primary Ta-T1 patients who were tumour-free for five
years, seven (35%) had muscle-invasive disease (Thompson et al., 1993).

One retrospective observational study of 542 intermediate-high risk patients who had
received BCG treatment reports that 338/542 (62%) patients were not tumour-free for five
years or more. 22/204 (10.8%) patients had a recurrence after being tumour-free for five
years or more (Holmang & Strock 2012). During the first five-years after BCG, 57 patients
(10.5%) died from bladder cancer and between years six and 25, 32 patients (5.9%) died
from bladder cancer.
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Five observational studies report rates of upper urinary tract (UUT) recurrence ranging
between 2.6% and 5.5%. Median times to UUT recurrence vary from 22 to 33 months in
three studies (Miyake et al., 2006; Canales et al., 2006; Holmang et al., 1998) and one study
(Hession et al., 1999) reports a mean time to recurrence of 78 months. In one study, two out
of 18 UUT cancers were diagnosed by routine intravenous urography, and the other 18
presented with symptoms suggesting UUT recurrence before IVU (Miyake et al., 2006).
Holmang et al. (1998) reported that IVU performed O to ten months before the UUT cancer
was diagnosed failed to raise suspicion of a tumour in eight out of 16 patients (including
three patients with initial muscle-invasive bladder cancer).

Two studies provide low quality evidence of the accuracy of ultrasound compared with
cystoscopy for the detection of recurrent tumours in patients with superficial bladder cancer.
In one study, three tumours detected by cystoscopy were missed by ultrasound (Stamatiou
et al., 2011, and in the second study 15 patients with recurrence were not detected by
ultrasound (Vallencien et al., 1986).

Low quality evidence for health-related quality of life is provided by three studies (503
patients) which report that most patients experience minimal pain (Yossepowitch et al., 2007)
from undergoing cystoscopic follow-up, although the introduction of the cystoscope is rated
as the most painful part of the procedure (van der Aa et al., 2008). Waiting for test results is
rated as the most distressing part of follow-up by urine testing (van der Aa et al., 2008).
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1 Table 75: GRADE evidence profile: That are the optimal follow-up protocols for low/intermediate and high-risk non-muscle-invasive

2 bladder cancer? Comparison: Frequent versus less frequent follow-up for TaG1-2 bladder cancer

Quality assessment

No of Design Risk Inconsistency Indirectness
studies of
bias
Recurrence (follow-up 14.7 to 39.1 months)
1* randomised none none none
trials

Progression (follow-up 14.7 to 39.1 months)
1* randomised none none none
trials

Disease-specific mortality rate (follow-up 14.7 to 39.1 months)

1t randomised none none none
trials

Overall mortality rate (follow-up 14.7 to 39.1 months)

1t randomised none none none
trials

Treatment-related complications

0 No evidence
available

Health-related quality of life

0 No evidence
available

Patient experience/preference

0 No evidence
available

<Insert Note here>

3
4
5
6

Imprecision

serious?

serious?

serious?

serious?

Other
considerations

none

none

none

none

No of patients
Frequent
follow-up

28/45
(62.2%)

3/45
(6.7%)

0/45
(0%)

5/45
(11.1%)

Less

frequent

26/52
(50%)

1/52
(1.9%)

0/52
(0%)

2/52
(3.8%)

Effect
Relative
(95% ClI)

RR 1.24
(0.87 to
1.77)

RR 3.47
(0.37 to
32.17)

not pooled
RR 2.89

(0.59 to
14.17)

Absolute

120 more per 1000
(from 65 fewer to
385 more)

48 more per 1000
(from 12 fewer to
599 more)

not pooled
73 more per 1000

(from 16 fewer to
507 more)

Quality

MODERATE

MODERATE

MODERATE

MODERATE
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1 Table 76: GRADE evidence profile: That are the optimal follow-up protocols for low/intermediate and high-risk non-muscle-invasive
2 bladder cancer?

Quality assessment No of patients Effect
No of studies Design Risk of bias Inconsistency Indirectness Imprecision Other considerations Follow-up Control Relative Absolute
(95% ClI) Quality

Recurrence

5 observational studies  none none none none none 619/1125 NA - - LOW
(55%)

Progression (assessed with: Progression in stage or grade)

6 observational studies  none none none none none 157/962 NA - - LOW
(16.3%)

Recurrence (Upper Urinary Tract)

5° observational studies  none none none none none 102/2360 NA - - LOW
(4.3%)

Overall mortality rate (Intermediate/high risk NMIBC) (follow-up 5 to 25 years)

1 observational studies  none none none none none 335/542 NA - - LOW
(61.8%)

Disease-specific mortality (Ta NMIBC) (follow-up mean 84 months)

1° observational studies  none none none none none 23/217 NA - - LOW
(10.6%)

Disease-specific mortality (Intermediate/high risk NMIBC) (follow-up 5 to 25 years)

1* observational studies  none none none none none 89/542 NA - - LOW
(16.4%)

Treatment-related complications

0 No evidence available

Health-related quality of life

0 No evidence available

Patient experience/preference

3° observational studies  none none none none none 503 - See Table 66 LOW

3 <Insert Note here>
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1 Table 77: Patient experience and preference for follow-up of NMIBC

Study
Yossepowitch et al.
2007

Van der Aa et al.
2008

Vriesema et al. 2000

Patients
200 NMIBC undergoing flexi cystoscopy follow-up

201 NMIBC undergoing 3-monthly flexible cystoscopy and
urinal microsatellite analysis
102 NMIBC undergoing flexi cystoscopy follow-up

Results

Pain: 74% reported minimal or no pain. Higher pain ratings from those undergoing fulguration compared to
those undergoing cystoscopy alone.

Discomfort: introduction of the cystoscope was most uncomfortable and painful part of cystoscopy and
awaiting the result was the most distressing time of urine test.

Bothersome: Not bothersome 29/85 (34%); somewhat bothersome 45/85 (53%); very bothersome 11/85
(13%). No differences in ratings by age or gender.

190Ued Jappe|q aAISeAUI-9]0SNW-Uou Buibeuey
Juswabeuew pue sisoubelp :193ued Jappe|g




O©oo~N OO0k w N =

Bladder cancer: diagnosis and management
Managing non-muscle-invasive bladder cancer

Cost-effectiveness evidence (see also Appendix B)
Background

There is general agreement that patients with non-muscle invasive bladder cancer (NMIBC)
require regular cystoscopic surveillance of their bladder to check for recurrence. However,
there is no agreement upon the optimal frequency and length of cystoscopic follow-up and,
as such, there is significant variation in clinical practice.

Tailoring follow-up strategies based on risk could allow for follow-up to be safely reduced in
the lower risk groups whilst ensuring that the higher risk patients are still monitored closely.
In addition, the use of alternative tests to cystoscopy, such as urinary biomarkers and
cytology, could have a useful role in reducing the burden of cystocopies. However, the
effectiveness and cost-effectiveness of such approaches has never been reliably
demonstrated.

Aims

To estimate the cost-effectiveness of reduced follo