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1 Patient Centred Care

1.1 Patient satisfaction

Review question: What are the causative and contributory factors that result
in the comparatively low levels of reported patient satisfaction (c.f. the
National Patient Satisfaction Surveys) for bladder cancer patients within the
group of urological cancers? (Topic A1)

Rationale

There are many differences in the experiences of bladder cancer patients and their families in
relation to the information and support received during diagnosis, treatment, and into end of life
care. Within the National Cancer Patient Experience Survey there appears to be a significant
qualitative/quantitative difference in the reported patient experience between Prostrate Cancer
patients and Urological Cancer (including Bladder Cancer) patient groups. However, both sets of
patients are treated within the same urological services. This strongly suggests a need for further
specific research into patient reported outcomes of bladder cancer patients.

Question in PICO format

Sample Phenomenon of interest Evaluation
Patients with bladder | Patient satisfaction in the Areas where urological cancer patients report
cancer National Cancer Patient lower satisfaction than other cancer groups.

Experience Surveys

METHODS

Information sources
This review question was answered by reviewing the National Cancer Patient Experience Survey
(NCPES) 2011/12 — National Report, published by the Department of Health. The surveys are
designed to monitor national progress on improving outcomes in cancer patient experience. A
literature search was also performed by the information specialist (EH).

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria.

Data synthesis
Areas in the NCPES which had less positive assessments by cancer patients were reported. Also,
areas which urological cancers patients (excluding prostate cancer) rated lower than other cancer
groups were reviewed, which provides some indication as to the overall comparatively lower levels
of patient satisfaction within the urological cancers group.

Bladder cancer: DRAFT evidence review (September 2014) Page 6 of 929
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RESULTS

Result of the literature searches

Figure 1. Study flow diagram

Records screened after duplicates Records excluded (n=536)
removed (n=537, Topics Al, A2 >
and A3)

Y
Full-text articles assessed for Full-text articles excluded (n=0)
eligibility (n=1) >

A 4

Studies included in evidence
review (n=1)

Study quality and results
The literature search yielded one study reporting an analysis of treatment decision making data from
the 2010 NCPES (El Turabi et al., 2013).

Evidence statements

Data from the NCPES 2011/12 National Report was used to answer this review question. Compared
to other cancer patients, urological cancer patients were least likely to be 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 name of a CNS (Table 1.). 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 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 (see Table 2).

Table 1. Areas in the NCPES where urological cancer patients gave less positive assessments (less
than average scores) as compared to other cancer groups

NCPES question Average (range) % Urological
across all cancer groups | cancers %

When you were first told that you had cancer, had you been | 72% (61% to 80%) 65%

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%

Bladder cancer: DRAFT evidence review (September 2014) Page 7 0of 929
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NCPES question Average (range) % Urological
across all cancer groups | cancers %

team of doctors and nurses caring for you were discussing

which treatment you should have?

Were the possible side effects of treatment(s) explained ina | 75% (69% to 79%) 69%

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 who | 87% (75% to 93%) 75%

would be in charge of your care?

Did hospital staff give you information about support or self- | 82% (65% to 89%) 65%

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 help | 61% (51% to 68%) 51%

from health or social services (For example, district nurses,

home helps or physiotherapists?

Have you been offered a written assessment and care plan? | 24% (20% to 27%) 20%

9,

Table 2. Variation of patient experience of involvement in treatment decision making within
urological cancers (El Turabi et al., 2013)

% reporting most positive Adjusted odds ratio* 95% ClI
experience
Bladder (n=3868) 68.7 Ref

Prostate
74.1 1.28 (1.16-1.42)

(n=3882)
Renal (n=528) 75.2 1.46 (1.18-1.80)

Testicular
74.1 1.96 (1.43-2.69)

(n=228)

*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 that category are less likely to report positive experience than the reference group

References to included studies
El Turabi, A. et al. Variation in reported experience of involvement in cancer treatment decision
making: Evidence from the National Cancer Patient Experience Survey. British Journal of Cancer
2013; 109(3): 780-787.

National Cancer Patient Experience Survey 2011/12 - National Report, Department of Health, 2012
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Evidence tables

Study, country Population

Method

Results

Additional comments

El Turabi 2013 2010 English NHS Cancer Patient
Experience Survey. Sent to all adult
UK patients with a primary diagnosis of
cancer who were treated in a
hospital as an inpatient or day-case

patient in the first quarter of 2010.

41,441 patients with a primary
tumour diagnosis and complete
sociodemographic data were
analysed if they provided an
informative response to the single
question evaluating the experience
of involvement in decisions about
treatment: ‘Were you as involved
in decisions about which treatment
you would have as you wanted?’

3868 respondents with bladder
cancer.

Binary responses to the treatment decision making
question were analysed to compare most positive
responses ‘ yes definitely’ to less positive responses
‘yes, to some extent’ and ‘no but | would like to have
been more involved’

The proportion of patients in each sociodemographic
group and cancer type who reported the most positive
experience of involvement in treatment decision
making and calculated respective unadjusted odds
ratios using logistic regression

To examine whether any observed variation was
because of confounding by patient factors, data was
adjusted for all observed sociodemographic variables
and cancer type using a multivariable fixed-effects
logistic regression model (model 2). Then, to examine
whether any variation was explained by clustering of
patients from certain groups in hospitals with lower or
higher than average performance, we constructed a
mixed-effects model, augmenting model 2 with a
random effect (intercept) for hospital of treatment
(model 3).

Also performed two extreme case scenario sensitivity
analyses whereby all excluded respondents were
assumed to have provided informative responses,
either all indicating a positive experience or all
indicting a negative experience.

29776 (72%) reported the most positive experience of involvement
in treatment decision making, 9197 (22%) reported conditionally
positive experience and 2468 (6%) reported definitely negative
experience.

unadjusted analysis of different patient groups (model 1) -Among
the group of most common cancers, patients with melanoma were
substantially more likely to report the most positive experience than
patients with other cancers (unadjusted OR melanoma vs colon
1.28; P<0.001), whereas patients with anal cancers, myeloma and
bladder cancer reported the most negative experience (unadjusted
OR vs colon 0.49, 0.61, and 0.61 respectively; P<0.001). There was
no evidence of differences in reported experience between sexes
(unadjusted OR women vs men 0.98; P=0.463). Between different
age groups there was strong evidence of substantial variation
(P<0.001); patients in the 65—74 age group reported the most
positive experience, whereas younger patients reported
substantially less positive experience (unadjusted OR 16—24 vs 65—
74 0.48), as did patients older than the 65-74 age group
(unadjusted OR 85+ vs 65—74 0.77). There was strong evidence that
patients from ethnic minorities were more likely to report a
negative experience than White patients (unadjusted OR vs White:
Black 0.48, Chinese 0.57, South Asian 0.67; P<0.001). Experience
also varied between patients of differing socioeconomic
backgrounds (P<0.001), but the magnitude of this variation was
small (unadjusted OR most deprived vs least deprived 0.87).

None of the above findings changed substantially when hospital of
treatment was included as a random effect (model 3) suggesting
that the observed variation was unlikely the result of clustering of
certain patient groups into hospitals with higher or lower
performance.

Extreme case scenario sensitivity analyses about the potential
impact of differential perception or recall of shared decision making
produced similar findings for demographic variables to those
observed in the main analysis.

Within-specialty variation were observed for colorectal,

gynaecological and urological cancers, with patients with rectal,
ovarian and bladder cancer reporting notably worse experience
than patients with colon, uterine and renal cancers, respectively

There was no option for
respondents to highlight
dissatisfaction with
over-involvement in
treatment decision
making. Also not able to
assess whether doctors
did indeed present all
respondents with
appropriate choice of
treatment where such a
choice was clinically
appropriate (the
consultation style of
some treating clinicians
may involve little shared
decision making with the
patient)
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1.2 Role of the clinical nurse specialist in giving
information and advice

Review 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? (Topic A2)

Rationale
The clinical nurse specialist (CNS) or key worker has significant input into the provision of
information and support for cancer patients and the resultant reported levels of patient satisfaction.
It is important to identify which elements of information and support provided by CNS’s are most
important to bladder cancer patients.

Question in PICO format

Sample Phenomenon of interest Evaluation

Patients with bladder | Information & support e Patient and/or carer satisfaction (with

cancer & their carers | provided by a clinical nurse communication, information support and
specialist or key worker treatment received)

e 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

e Informed choice and decision-making

e Ability to self-manage condition/side-effects

e Referral to support groups/networks

METHODS

Information sources

A literature search was performed by the information specialist (EH).

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria.

Data synthesis
Evidence from qualitative studies and cross-sectional questionnaire studies was appraised using the
NICE methodology checklist for qualitative studies. A narrative summary of the evidence was
presented.

Bladder cancer: DRAFT evidence review (September 2014) Page 10 of 929
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RESULTS

Result of the literature searches
Figure 2. Study flow diagram

Records screened after duplicates
R Records excluded (n=508)
removed (n=537, Topics Al, A2 >
and A3)
A 4
Full-text articles assessed for Full-text articles excluded (n=23)
eligibility (n=29) v

A 4

Studies included in evidence
review (n=6)

Study quality and results
Six studies were identified for this evidence review. Three studies were qualitative interview
studies, two studies used questionnaires to collect data, and one study reported the results from a
randomised trial. A summary of the included studies is provided in Table 3.

Evidence statements

In four studies (Fitch et al., 2010; Mansson et al., 1991; Kressin et al., 2010; Ronaldson, 2004), data
were collected from 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 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.

Table 3. Summary of included studies

Study Population Methods Analysis Relevance to guideline | Key findings
population
Fitch et al. Well reported | Well Well Canadian cohort. Adjustments to body image,
(2010) reported reported Patients interviewed sexual function, management
and after cystectomy and of incontinence or leakage
rigorous urinary diversion to were important issues for
analysis explore experiences patients. Patients wanted more
and perceptions of information about what to
living with changes expect after urinary diversion
following surgery. and how to self-manage post-

Bladder cancer: DRAFT evidence review (September 2014) Page 11 of 929
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operative problems.
Highlighted the need for
opportunity to discuss body
image and sexuality changes in
open communication with
health professionals.

Mansson et | Well reported | Poorly Poorly Swedish cohort. Majority of patients reported
al. (1991) reported — reported — Patients interviewed difficulty in post-operative
limited no details of | after cystectomy to period, with physical or
information | analysisand | explore post-operative psychological problems, and
about no adjustment, difficulty with stoma/collection
interview supporting psychological and bag. Sexual function had
procedure quotes from | emotional changes. changed in many patients
participants 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.
Kressin et Poorly Poorly Poorly USA cohort. Women Conference poster abstract
al. (2010) reported reported reported who had undergone only. 7/14 (50%) were not
(abstract only) | (abstract (abstract cystectomy completed sexually active, commonly due
only) only) Sexual Function to low libido. Sexual function
questionnaire score corresponded to poor
function.
85% received no sexual
counselling prior to surgery.
71% (10/14) would have
wanted to be counselled.
Dearing Poorly Adequately | Adequately UK cohort. Patients 51% of patients were unaware
(2005) reported —no | reported reported with non-muscle of their diagnosis, having been
details of invasive bladder cancer | informed they had ‘warts’ or
respondents having follow-up ‘bleeding areas’ in the bladder.
cystoscopy. 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.
Ronaldson Poorly Adequately | Adequately UK cohort. Patients Mostly positive feedback
(2004) reported —no | reported reported who had undergone regarding in-patient stays and
details of cystectomy and ileal pre-operative information.
respondents conduit diversion in the | Stoma care nurse was highly
last 6 years 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.
Faithful et Well reported | Well Well UK cohort. Majority Symptom scores were similar
al. (2001) reported reported population were men between patients receiving
and undergoing nurse-led or conventional
rigorous radiotherapy for follow-up. Those who received
analysis prostate cancer. nurse-led follow-up were

Bladder cancer: DRAFT evidence review (September 2014)
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significantly more satisfied and
valued the continuity of care.

References to included studies
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British Journal of Cancer 2001; 85(12): 1853-1864.

Fitch, Ml et al. Radical cystectomy for bladder cancer: a qualitative study of patient experiences and
implications for practice. Canadian Oncology Nursing Journal 2010; 20(4): 177-187.

Kressin, M. et al. Sexual function and demand for sexual counseling in women after radical
cystectomy for bladder cancer. Journal of Sexual Medicine 2010; 7(Suppl. 3): 118-148.

Mansson, A et al. Psychosocial adjustment to cystectomy for bladder carcinoma and effects on
interpersonal relationships. Scandinavian Journal of Caring Sciences 1991; 5(3): 129-134.

Ronaldson, S. Patient stories: the cystectomy experience. N2N: Nurse2Nurse 2004; 4(1): 21-22.

References to excluded studies (with reasons for exclusion)
Singh, JA et al. Preferred Roles in Treatment Decision Making Among Patients With Cancer: A Pooled
Analysis of Studies Using the Control Preferences Scale. American Journal of Managed Care 2010;
16(9): 688-696.

Reason: not relevant to PICO (no CNS/key worker component)

Arora, NK et al. Assessment of quality of cancer-related follow-up care from the cancer survivor's
perspective. Journal of Clinical Oncology 2011; 29(10): 1280-1289.

Reason: not relevant to PICO (no CNS/key worker component)

Skea, ZC. Enabling mutual helping? Examining variable needs for facilitated peer support. Patient
Education and Counseling 2011; 85(2): e120-e125.

Reason: not relevant to PICO (no CNS/key worker component)

Arora, NK et al. Physicians' decision-making style and psychosocial outcomes among cancer
survivors. Patient Education & Counseling 2009; 77(3): 404-412.

Reason: not relevant to PICO (no CNS/key worker component)

Bauer, C. Minimizing the mystery of bladder cancer surgery: Nursing interventions to decrease
uncertainty in illness for patients undergoing cystectomy with a continent urinary diversion. Journal
of Wound Ostomy and Continence Nursing 2007; 34(3): S39-540.

Reason: abstract only, no data (protocol for study)
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Allareddy, V et al. Quality of life in long-term survivors of bladder cancer. Cancer 2006; 106(11):
2355-2362.

Reason: not relevant to PICO (topic H5) no CNS/key worker component

Botteman, MF et al. Quality of life aspects of bladder cancer: a review of the literature. Quality of
Life Research 2003; 12(6): 675-688.

Reason: not relevant to PICO

Matthews, SD and Courts, NF. Orthotopic neobladder surgery: nursing care promotes independence
in patients with bladder cancer. American Journal of Nursing 2001; 101(7): 24AA-24AA, 24CC, 24EE.

Reason: expert review on stoma management

Sengelov, L et al. The functional and psychosocial status of patients with disseminated bladder
cancer. Urologic Oncology 2000; 5(1): 20-24.

Reason: not relevant to PICO (no CNS/key worker component)

Jenks, JM. The influence of ostomy surgery on body image in patients with cancer. Applied nursing
research 1997; 10(4): 174-180.

Reason: No CNS/key worker component, mostly bowel cancer

Erwin-Toth, P and Calabrese, DA. Nursing issues in the management of urinary diversions in women.
Seminars in Urologic Oncology 1997; 15(3): 193-199.

Reason: expert review

Caffo, O et al. Assessment of quality of life after cystectomy or conservative therapy for patients
with infiltrating bladder carcinoma - A survey by a self-administered questionnaire. Cancer 1996;
78(5): 1089-1097.

Reason: not relevant to PICO (no CNS/key worker component), Topic H1

Switters, DM, Soares, SE, and White, RW. Nursing care of the patient receiving intravesical
chemotherapy. Urologic Nursing 1992; 12(4): 136-139.

Reason: expert review

Fossa, SD et al. Life with an ileal conduit in cystectomized bladder cancer patients: expectations and
experience. Scandinavian Journal of Urology & Nephrology 1987; 21(2): 97-101.

Reason: not relevant to PICO (topic H5)

Kurpad, R et al. A multidisciplinary approach to the management of urologic malignancies: Does it
influence diagnostic and treatment decisions? Urologic Oncology-Seminars and Original
Investigations 2011; 29(4): 378-382.

Reason: not relevant to PICO (no patient reported outcomes)
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Smith, SG et al. Psychological impairment in patients urgently referred for prostate and bladder
cancer investigations: the role of trait emotional intelligence and perceived social support.
Supportive Care in Cancer 2012; 20(4): 699-704.

Reason: not relevant to PICO

El, Turabi. Variation in reported experience of involvement in cancer treatment decision making:
Evidence from the National Cancer Patient Experience Survey. British Journal of Cancer 2013; 109(3):
780-787.

Reason: Not relevant to PICO - included in Topic Al

Ali, NS and Khalil, HZ. Effect of psychoeducational intervention on anxiety among Egyptian bladder
cancer patients. Cancer Nursing 1989; 12(4): 236-242.

Reason: not generalisable to current UK population (all participants receiving pre-operative
education were illiterate Egyptian patients with no formal education)

White, ID. Assessment of treatment-induced female sexual morbidity in oncology: Is this a part of
routine medical follow-up after radical pelvic radiotherapy. British Journal of Cancer 2011; 105(7):
903-910.

Reason: no bladder cancer patients, no patient-reported outcomes

Henningsohn, L et al. Relative importance of sources of symptom-induced distress in urinary bladder
cancer survivors. European Urology 2003; 43(6): 651-662.

Reason: no CNS/key worker component/ no information and support needs assessment

Furukawa, C et al. Health-related quality of life and its relevant factors in Japanese patients with a
urostomy. Journal of Wound, Ostomy, & Continence Nursing 2013; 40(2): 165-170.

Reason: not relevant to PICO (Topic H5)

Ong, K et al. Orthotopic bladder substitution (neobladder): part I: indications, patient selection,
preoperative education, and counseling. Journal of Wound, Ostomy, & Continence Nursing 2013;
40(1): 73-82.

Reason: not relevant to PICO (Topic H5)

Mclnnes, DK. Perceptions of cancer-related information among cancer survivors a report from the
American Cancer Society's studies of cancer survivors. Cancer 2008; 113(6): 1471-1479.

Reason: no CNS/key worker component
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Evidence tables

Study, Study type, Number of Participant characteristics Methods Outcome measures Additional
country study period participants comments
Fitch 2010 Qualitative 22 who had Men Women In depth interview 12-36 Themes identified: Well designed,
interview undergone (n=13) (n=9) months after surgery to 1) Lack of knowledge of bladder cancer (causes, risk clear
Canada study cystectomy for Mean age 68.4 73.1 explore participants factors, symptoms) methodology
bladder cancer Age range 44-82 58-85 experiences and perceptions 2) Feeling shock and fear at diagnosis (some felt loss of and robust
M?rried 10 2 about 1) diagnosis, 2) surgery, control others were more accepting) analysis.
V\{ldowzd 0 3 3) living with changes following | 3) Desire for open communication with health
3::':6! i i surgery professionals — they wanted information about bladder
lleal conduit 5 2 Focus group held for cancer and treatment plans to be clear, consistent, in a
Neobladder 9 4 participants to attend where timely fashion to avoid anxiety and confusion.
NB converted 0 1 the preliminary analysis was 4) Desire for information — additional information or to

toIC

presented. This allowed
opportunity for additional
input by participants and
reaction to analysis. Content
and theme identification used
to analyse the transcripts.

speak to others who had bladder cancer or urinary
diversion was important for most participants. Helpful if
family or friends were present when receiving information
from health care providers

5) Importance of support of family and friends — for many
there were new experiences to face and need to learn new
techniques, e.g. toileting, catheterisation, appliance
changes.

6) Initial recovery period — overall hospital care was
perceived to be good. Homecare was more varied and
depended where the person lived, knowledge of nursing
staff about surgical procedure and availability of family and
friends.

7) Dealing with incontinence — incontinence or leakage
from pouch was frustrating and challenging. Many had not
received instruction about what to do and health care
professionals in the community did not have the necessary
knowledge for these post-operative challenges.

8) Adjusting to body image and function — more
pronounced for participants with an ileal conduit or who
were younger. Some accepted changes, others described
having to work to find ways to live with the changes as best
they could.

9) Alterations in sexual relationships — influenced by age
and their perceived stage of life, the type of surgery and

Bladder cancer: DRAFT evidence review (September 2014)
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the changes in actual functioning, how much importance
placed on sexual relationship and whether there was a
long-term relationship. Participants described the value of
intimacy and how it continued and improved through the
cancer experience.

10) Changes in life perspectives — many felt their lives
would never be the same again, and needed to find as
much normality as possible, many realised their priorities
had changed and perspectives about what was important
had been altered.

From focus groups participants needed more post-
operative information about what to expect — in particular
they wanted info about diet progression, care of scars,
infections, homecare, follow-up care plans, cancer
surveillance. This needed to be distributed in a variety of
ways e.g. posters, books, awareness campaigns and
education packages for patients. In addition, open
communication with health care providers is essential,
particularly the opportunity to have questions answered
and to have issues and concerns explored as they relate to
specific body image and sexuality changes.

Mansson
1991

Sweden

Qualitative
interview
study

34 patients who
had cystectomy
for bladder
cancer 1-10
(mean 5) yrs ago
and were free
from malignancy

28 men, 6 women. Mean age 60 (range
46-79).

20 patients had ileal or colonic conduit
diversion, 14 had continent caecal
reservoir.

Semi-structured interview to
explore experience of cancer,
preoperatively received
information, relations with
health services, interpersonal
experiences, postoperative
adjustment and psychological
and emotional changes

Themes identified:

1) Pre-operative information — all patients considered to
have adequate information about bladder cancer,
cystectomy and urinary diversion. 25 patients reported a
crisis like response such as feelings of isolation and fear. 11
patients reported that the impact on sexual function was
inadequately discussed before surgery. 3 patients said they
had received no information at all on sexual changes.

2) Pre and post-operative adjustment and relations to
health-care providers — 10 patients described a feeling of
relief when admitted for treatment, 9 reported fear, 15
could not recall any specific reaction. 30/34 patients
reported that they could approach hospital staff with any
questions regarding their disease. The post-operative
months were reported as difficult by 23 patients. Only 4
patients reported support had been received from hospital
staff during this period. 12 patients complained of physical
problems related to stoma, 11 had psychological or mental

Methods and
analysis not
well reported.
Surgery
techniques,
information and
support
services may
have changed
since study was
conducted. Not
UK population.
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problems. 10 felt they had no one to counsel them. 15
expressed fear of recurrence.

3) Stoma, sexual function and co-habitation — 14 reported
constant awareness of the soma/collecting bag, and was
experienced as disturbing by 10. 25 patients reported
difficult situations due to stoma/bag. Common negative
consequences concerned sexual function, which had
changed in all 30 patients with partners, but libido had only
diminished in 16. Erectile dysfunction in 6/28 men.
Relations with partner had been negatively influenced by
the urostomy and sexual problems in 13 cases. 32/34
stated that their operation had not influenced their
relationship with other people.

4) Mood and emotions — 14 people reported change in
mood, who felt more irritable, gloomier, more sensitive,
more nervous or more easily moved. 20 reported that their
outlook on life had changed after surgery — increased
tolerance, patience and gratitude. Self-esteem diminished
in 7 patients, commonly due to fatigue, sexual problems,
and changed body image. 31 patients could accept their
affliction with a malignant disease, only 23 could accept
their present situation. These psychological and emotional
problems were equally common in patients with conduit
and those with reservoir.

Kressin Cross- 14 women after Not reported Surveys consisting of the 7/14 (50%) were not sexually active, commonly due to low Conference
2010 sectional cystectomy for Female Sexual Functioning libido. Average FSFl score = 15.9 corresponding to poor poster abstract
questionnaire bladder cancer Index (FSFI) were completed by | function. only. Response
USA 14 respondents rate unknown.
85% received no sexual counselling prior to surgery. 71%
(10/14) would have wanted to be counselled
Dearing Cross- 78 patients Not reported Patients completed 71% (55/78) had been smokers at some time, 24 (31%)
2005 sectional attending for questionnaire documenting continued to smoke at the time of follow-up. 26 of those
questionnaire follow-up awareness of underlying 55 (47%) were aware of their underlying diagnosis, with
UK flexible diagnosis, smoking status, those ignorant of their condition having been informed

cystoscopy after
diagnosis of pTa
orpT1TCCata
DGH over 3-

awareness of smoking as a risk
factor for development of their
disease. A nurse was available
to assist patients and answer
any queries. A notional gold

only that they had ‘warts’ or ‘bleeding areas’ in the
bladder. In non-smokers 12 (52%) were aware of their
disease.

Of the ‘ever’ smokers, only 12 (22%) were aware that

Bladder cancer: DRAFT evidence review (September 2014)
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month period

standard of information
provision was that all patients
would have been told their
exact diagnosis, the linkage
between smoking and their
disease and would have been
advised to stop and would
have done so.

smoking was a risk factor for the development of bladder
cancer, and 7 (13%) were aware that continued smoking
could worsen prognosis. 18 (33%) of the smoking patients
had been told to stop smoking, for any reason by their GP
and 4 (7%) had been told to stop by urologist.

Recurrence in ever smokers was 53% and 52% in never
smokers.

Ronaldson Qualitative 6 patients who Not reported ‘Patient stories’ method. Common themes from all 6 interviews were identified and Patient stories
2004 study had cystectomy Patients interviewed about points for action were drawn up: project to
and ileal conduit their experience of cancer, enable service
UK formation in the starting with symptoms and Delayed referral: majority of patients seen in the onestop | change. Patient
previous 6 years. presentation to GP. Active haematuria clinic within a fortnight of referral from GP. story technique
listening and non-directive In-patient stay: Mostly positive feedback was given. One adopted from
Patients were prompts were used to man reported being reluctant to ask for help to move in RCN Leadership
randomly encourage patient to talk. bed because the staff were so busy. Development
selected from Conversations were ‘mapped’ Information regarding test results: Feelings of anxiety Program.
database — using Buzan’s mind mapping were reported when it came to receiving test results and
respective process. The completed map felt that the policy used by the department of ‘no news is
consultants were enables thoughts and ideas to good news’ was not satisfactory.
asked to verify be linked together along any Bowel preparation: Pre-operative rectal washouts were
that each patient number of events to a central considered to be ‘embarrassing’ and ‘undignified’. It was
was alive and experience, allowing important | then agreed that these were no longer necessary. Aregime
well. All issues to be identified. of 2 consecutive days of bowel cleansing solution, IV fluids
participants and a low residue diet was retained.
treated by same A Macmillan Lung Specialist Confidence and living with a urostomy: Most patients
consultant. Nurse - who worked commented that the information they had been given
independently of the urology before the operation was excellent. The district nurses
department - conducted the were acknowledged by all and GP support mentioned by
interviews to ensure most. The stoma care nurse was praised for kindness and
anonymity and confidentiality. prompt service provided. Several concerns were expressed
All participants chose to be related to difficulty with confidence, mood changes, living
interviewed in their own with urostomy and initial impact on their lives. Fear of
homes. leaking bags, dressing differently, restricted activities,
depression and other concerns about follow-up and the
fear of hearing that the cancer had come back.
Faithful Randomised 115 men Median age 70 (range 49-83) Patients randomised to Mean 1.6 hours consultation time per patient over the 12 94% of

receiving radical

conventional care or care from

satisfaction

Bladder cancer: DRAFT evidence review (September 2014)

Page 19 of 929




DRAFT FOR CONSULTATION

2001

UK

trial

1995-1997

radiotherapy for
prostate or
bladder cancer

95 (83%) prostate cancer, 20 (17%)
bladder cancer.

78% 60-64 Gy radiation dose

a clinical nurse specialist.
Satisfaction with care was
evaluated using a self-
assessment questionnaire
12wks after start of RT. Nurse-
led care was established at
start of therapy and
throughout treatment. Nurse
provided information and
answered patients’ questions.
Leaflets on healthy eating,
managing urinary symptoms
during RT. Telephone contact
maintained to assess health
status between clinics. The
provision of information and
practical advice on how to
recognise early symptoms,
what to expect from treatment
and how to manage existing
problems. Conventional care
consisted of routine medical
appointments lasting 10mins
within the urology outpatient
setting during treatment.

weeks of study for both groups.
Satisfaction

Men were overall very content with clinical care in both
groups. Intervention group were significantly more satisfied
with their follow-up care than men in the control group.
Nurse-led clinic perceived as providing a greater about of
information: 91% of men in the intervention group were
positive about this aspect compared to 82% in the control
group. All patients rated the RT treatment very positively
but in the control group 23% commented on the lack of
continuity in follow-up care. Men in the intervention group
felt well informed, felt their concerns were taken seriously,
liked the continuity and the fact that their families were
included in the consultation.

Quality of life

Quality of life (measured with EORTC QLQ-C30)
assessments at weeks 6 and 12 showed few differences
between intervention and control groups. Functional scores
were high overall, with some evidence of significant
difference between intervention and control groups in
physical functioning at 12 weeks, suggesting those in the
intervention arm were less physically impaired. Higher
levels of constipation were seen at this point in the control
group compared with the intervention group.

questionnaires
were returned.
81% of the
EORTC quality
of life
questionnaires
completed.

Bladder cancer: DRAFT evidence review (September 2014)
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1.3 Specialist palliative care needs at end of life

Review question: Which elements of specialist palliative care services are
most important for bladder cancer patients and/or their carers during end-
of-life care? (Topic A3)

Rationale
Bladder cancer patients nearing end-of-life and their carers may have specific information and
support needs. This review questions aims to explore the most important aspects of palliative care
services for these patients.

Question in PICO format

Sample Phenomenon of interest | Evaluation

Patients with bladder cancer | Palliative care specialists | e  Patient (and carer) satisfaction (with

(& their carers) who are during end-of-life care communication, information, support and
candidates for palliative care treatment received)

e 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

e Informed choice and decision-making

e Ability to self-manage condition/side-effects

e Referral to support groups/networks

METHODS

Information sources

A literature search was performed by the information specialist (EH).

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria.

Data synthesis
Evidence from cross-sectional questionnaire studies was appraised using relevant criteria from the
NICE methodology checklist for qualitative studies. A narrative summary of the evidence was
presented.

RESULTS
Result of the literature searches

Figure 3. Study flow diagram
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Records screened after duplicates
. Records excluded (n=528)
removed (n=537, Topics Al, A2
and A3)
A 4
Full-text articles assessed for Full-text articles excluded (n=3)
I
eligibility (n=9) '

A 4

Studies included in evidence
review (n=6)

Study quality and results
Six studies were identified, including one systematic review and five cross-sectional questionnaire
studies. Details of the included studies are summarised in Table 4.

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 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. 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 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).

In a Japanese study, 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 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
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of their visit but potential psychosocial problems arising from coping with terminal disease were not

addressed (Brierly & O’Brien, 2008).

Table 4. Summary of included studies

Study Population | Methods Analysis Relevance to Key findings
guideline population
Fakhoury Well Well reported | Well UK population. Carers | Over 70% of carers were satisfied
etal. reported reported of patients with with health professionals. Duration
(1997) but limited various primary of patient pain was not associated
outcomes cancers. Does not with satisfaction. Patients’
specify care by cognitive and psychological
specialist palliative functioning associated with carer’s
care team. satisfaction.
Teunissen | Well Poorly Well Dutch population. The main support needs for all age
etal. reported reported reported Patients with various groups were the need for
(2006) primary cancers functional support and support in
referred to palliative coping. Less need for relational
care team support and support in
communication with advancing
age.
Valdimars | Well Well Well Swedish population. 93% reported having access to pain
-dottir et reported reported. reported Women whose control during last 3mo of life
al. (2002) Standardised husbands/partners compared to 33% having access to
measures had died from psychological support.
used but bladder or prostate
questionnaire cancer.
s completed
2-4 years
after death of
spouse.
Akazawa Poorly Well reported | Well Japanese population. 25% reported patient having
etal. reported reported Primary tumour site moderate to severe self-perceived
(2010) not stated. burden. Useful strategies to reduce
Respondents were burden ‘Eliminate pain and other
bereaved family symptoms’, ‘Quickly dispose of
members as part of urine and stools’, ‘Support patients
the Japan Hospice to care for themselves’
and Palliative Care
Evaluation.
Johnston Well Well reported | Well Review of self-care at | Self care strategies should be
etal. reported reported end-of-life in related to helping patients cope
(2009) narrative advanced cancer. with pain and debilitating
(review) summary of | Concluded that symptoms, coping emotionally and
evidence evidence in this area adjusting psychologically to their
is limited. iliness and alleviating distress
associated with symptoms that
cannot easily be improved e.g.
weight loss.
Brierly & Well Well reported | Poorly UK population of Many urological cancer patients
O’Brien reported reported urology inpatients were well at admission but
(2008) and outpatients. important psychosocial issues were
often not addressed during
consultation

References to included studies

0 N o U

Akazawa, T. et al. Self-Perceived Burden in Terminally Ill Cancer Patients: A Categorization of Care
Strategies Based on Bereaved Family Members' Perspectives. Journal of Pain and Symptom
Management 2010; 40(2): 224-234.
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Brierly, R.D. and O'Brien, T.S. The importance of palliative care in urology. Urologia Internationalis
2008; 80(1): 13-18.

Fakhoury, W.K. et al. The effects of the clinical characteristics of dying cancer patients on informal
caregivers' satisfaction with palliative care. Palliative Medicine 1997; 11(2): 107-115.

Johnston, B. et al. Self care and end of life care in advanced cancer: literature review. European
Journal of Oncology Nursing 2009; 13(5): 386-398.

Teunissen, S.C. et al. Does age matter in palliative care? Critical Reviews in Oncology Hematology
2006; 60(2): 152-158.

Valdimarsdottir, U et al. The unrecognised cost of cancer patients' unrelieved symptoms: a
nationwide follow-up of their surviving partners. British Journal of Cancer 2002; 86(10): 1540-1545.

References to excluded studies (with reasons for exclusion)
Aubin, M et al. Interventions to improve continuity of care in the follow-up of patients with cancer.
Cochrane.Database.of Systematic.Reviews. 2012;(7)

Reason: not relevant to PICO

Mayland, CR. Does the 'Liverpool Care Pathway' facilitate an improvement in quality of care for
dying cancer patients. British Journal of Cancer 2013; 108(10): 1942-1948.

Reason: Liverpool care pathway being phased out

Ylitalo, N et al. Guilt after the loss of a husband to cancer: Is there a relation with the health care
provided? Acta Oncologica 2008; 47(5): 870-878.

Reason: not relevant to palliative care
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Evidence tables

Study, country

Study type,
study period

Number of
participants

Participant characteristics

Methods

Outcome measures

Additional
comments

Fakhoury 1997

UK

Retrospective
interview
study

1990

1858 informal
caregivers of
people who died
from cancer in
1990 (ICD codes
140-208)

Age of patient N (%)

<55 198 (10.7)
55-64 307 (16.5)
65-74 523 (28.1)
75-84 609 (32.8)
85+ 221(11.9)
Male 961 (51.7)
Female 897 (48.3)
Site of cancer

Digestive 508 (27.3)
organs/peritoneum

Respiratory 420 (22.6)
Bone/breast/skin 228 (12.3)
Genito-urinary 297 (16)
Lymphatic 138 (7.4)
Other 267 (14)
Place of death

Home 571 (30.7)
Hospital 937 (50.4)
Hospice 257 (13.8)
Nursing home 93 (5)
Age of carer

<55 752 (40.5)
55-64 447 (24.1)
65-74 402 (21.6)
75+ 257 (13.8)
Male 626 (33.7)
Female 1232 (66.3)
Relationship to patient
Spouse/partner 868 (46.7)
Child/child-in-law 590 (31.8)
Relative 292 (15.7)
Close friend/neighbour | 108 (5.8)

Data collected for the Regional
Study of Care of the Dying (RSCD)
— retrospective survey of family
members of people who died in
20 health districts in England
about 10 mo after patient’s
death.

Interview covered nursing,
medical and social services,
support and bereavement
services for carers.

Satisfaction with community nurses, GPs,
hospital doctors.

Excellent or good ratings of services

CNs 87%; GPs 71%; hospital doctors 77%

No association between age of patient, sex of
carer and carer’s satisfaction. Carers who
were 65+ were more likely to be highly
satisfied with services from GPs (45%) and
hospital doctors (39%). If carer was spouse or
partner associated with high satisfaction with
all providers.

Site of cancer: 50% of genitor-urinary
tumours rated high satisfaction with CNs,
37% with GPs, 30% high with hospital
doctors. GU cancer carers less likely to report
high satisfaction with hospital doctors.

Duration of patient pain was not associated
with satisfaction. Carers who perceived that
the patient experience cognitive and
psychological functioning symptoms for a
short time compared to a long time reported
higher satisfaction with the different
providers. Patients who were functionally
limited for a short period of time were more
likely to report high satisfaction with hospital
doctors and low satisfaction with GPs.

Doesn’t specify
care by MDT or
specialist palliative
care team.
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Study, country

Study type,
study period

Number of
participants

Participant characteristics

Methods

Outcome measures

Additional
comments

Teunissen 2006

Netherlands

Prospective
observational
study

1998-2004

181 patients
referred to the
Palliative Care
Team of Dept
Medical
Oncology

N(%)
<60 yr 56%
60-70y 21%
>70y 23%
>85y (3%)
Primary cancer
breast 25 (13%)
Gynae 21 (12%)
Gl 35 (19%)
Head&neck 21 (12%)
lung 20 (11%)
prostate 13 (7%)
other 46 (25%)

Symptoms, problems, and needs
were assessed as dichotomous
variables by means of an
interview of the patient by the
clinical nurse specialist of the PCT
using a standardised list. Palliative
care problems were defined as
spiritual, emotional, social and
functional issues requiring
professional assistance. Actual
wishes to receive professional
support in these domains were
labelled as palliative needs.

<60y | 60-70y | >70y
Functional support needs

60 (58%) | 29(76%) | 24 (60%)
Support in coping

65(63%) | 23(61%) | 16(40%)
Emotional support

35(34%) | 11(29%) | 14(35%)
Support of informal caregivers

40 (39%) [ 11(29%) | 11(28%)
Spiritual support

8 (8%) [ 1(3%) [ 5(13%)
Co-ordination of care

6 (6%) | 8(21%) [ 4(10%)
Relational support

14 (14%) | 3(8%) [ 1(3%)
Support in communication

11(11%) | 3(8%) [ 0(0%)
Median no. of needs for support

2 [ 2 [ 2

8 unmet support needs occurred in 210% in
at least one of the age groups. The main
support needs for all age groups were the
need for functional support, in particular the
middle-aged group, and support in coping,
predominantly in the younger and middle
aged group. Less need of relational support
and support in communication with
advancing age.

Not reported
number of bladder
or urological cancer
patients.

Valdimarsdottir
2002

Sweden

Questionnaire
study

1999

379 women <80y
who lost their
husband/partner
to prostate or
bladder cancer

Average of 3 years elapsed between
death of patient and follow-up time

point.
N (%)
50-59y 48 (13)
60-69y 154 (41)
70-79y 167 (44)
single 345 (91)
married 7(2)

Anonymous postal questionnaire
completed 2-4 years after their
loss.

Questions asked widow to report
patients’ distress, pain,
depression and anxiety during last
3 months of life. Access to pain
control and psychological support.
Widow asked to report on her

Widows reports on patients access to pain
control and psychological support:

6/364 (2%) no need for pain control; 51/337
(15%) no need for psych support. 93% had
moderate or much access to pain control
during last 3mo of life compared to 33%
regarding psychological support.
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Study, country | Study type, | Number of | Participant characteristics Methods Outcome measures Additional
study period participants comments
own psychological well being and 66% of patients were assessed as to have
quality of life. State-trait anxiety been moderately or much depressed during
inventory and CES-D measure of last 3 mo, 62% as anxious, and 87% as in pain.
depression. Patients’ mental health status during last 3
mo was predictive of widow’s anxiety and
depression at follow-up.
Akazawa 2010 Cross- 469 bereaved Patient N (%) Cross sectional anonymous survey | 429 responses were analysed. Primary cancer site
sectional families of Mean age 71 Including Care Evaluation Scale of patient not
Japan survey cancer patients Male 241 (57) and death experience scale, and Prevalence of self-perceived burden rated by | reported.
who had died at Female 184 (43) 12 additional questionnaires for family member: 109 (25%) mild burden, 68
2007 one of 153 assessing further factors — to (16%) moderate, and 38 (9%) severe self-
certified Family member assess the patients perceived perceived burden.
- Mean age 58 .
palliative care Male 125 (30) burden from the bereaved family ] )
units. Femnale 298 (70) members’ perspective and to Usefulness of care strategies for reducing
Relationship with patient evaluate care strategies that burden rated by 40% or more .°f_ .
Spouse 191 (45) alleviate the sense of burden. respondents as very useful: Eliminate pain
Son/daughter 162 (38) and other symptoms that restrict patient
Son/daughter in 29 (7) activity (53%); Quickly dispose of urine and
law stools so that they are out of sight (52%);
Sibling 23 (5) Support patients to care for themselves
Parent 7(2) (45%); Present a variety of alternatives for
Other 13(3) daily life from which the patient may choose
Interval from patient death (45%); Ask ‘is there anything | can do for
Mean months | 13 you?’ (Not ‘what do you need me to do?’)
Time with patient in final week (42%);
Every day 280 (65)
4-6 days 56 (13) Factor analysis presented7 interpretable
1-3 days 74 (17)
None 14 (3) factors. 1) offer different perspectives, 2)

assist patients with their daily life activities in
a natural manner, 3) strengthen the sense
that the patients’ value is intact, 4) avoid
condescending attitude, 5) facilitate
communication between patient and family,
6) support patients efforts to care for
themselves, 7) minimise patient disability.
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Study, country | Study type, | Number of | Participant characteristics Methods Outcome measures Additional
study period participants comments
Johnston 2009 Review of self n/a n/a Review aim was to find out what Three main themes from literature review

UK

care and end
of life care in
advancer
cancer

18 papers
published
1996-2008

self care strategies enable

patients and carers to engage

with their end of life care and

how can self care in advanced

cancer be improved.

Education
programmes and
symptom focused
interventions

Interventions for
end of life care

Self care Social support
behaviours used by | Symptom
patient improvement
Taking medication
Information
Using creative
activity
CAM
Factors that Low education
prevent patients to | Poor socio-

economic status
Psychological
distress

Physical
limitations/
symptom burden

self care

Concluded that it is difficult to reach firm
conclusions about how people manage their
iliness themselves with advanced cancer at
end of life — underdeveloped and under
researched area. 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.
Self care strategies should be related to
helping them cope with pain and debilitating
symptoms, coping emotionally and adjusting
psychologically to their illness and alleviating
distress associated with symptoms that

Bladder cancer: DRAFT evidence review (September 2014)

Page 28 of 929




DRAFT FOR CONSULTATION

Study, country | Study type, | Number of | Participant characteristics Methods Outcome measures Additional
study period participants comments
cannot easily be improved e.g. weight loss.
Brierly (2008) Observational 881 urology Patients had either unresectable or All admissions to the Urology In-patients (n=27, 11 bladder cancer):
study ward admissions | locally advanced disease or distant Ward at Guy’s Hospital were haematuria was the reason for admission in 8
UK during a 4- metastatic disease from the genitourinary | reviewed prospectively over a 4- patients. A member of hospital palliative care
Study period month period tract. month period. All patients with a team visited all the patients, at least once

not reported

were reviewed.
24 patients with
terminal
malignancy who
had 27 in-patient
admissions. 795
outpatient visits
by patients with
urological
malignancy, and
82 visits with
advanced
malignancy

Average age =73.9 years (range 43-92).
Average length of stay 16.6 days (range 1-
36).

diagnosis of advanced malignancy
were identified and followed
through the course of their
admission. All urology out-patient
visits were examined
retrospectively be reviewing all
clinic letters and identifying
patients who were seen with
advanced malignancy.

during their admission, and this was usually
the nurse specialist.

Out-patients (82advanced malignancy, 10
with bladder cancer, 795 cancer diagnosis,
127 bladder cancer) For patients with
advanced bladder or kidney cancer 30% were
well at the time of their visit. 45% were in
the terminal phase of their disease and were
receiving palliative care or hospice support at
home. However, it was noted that there may
have been some important psychosocial
issues with these patients, and this was not
addressed during consultation.

Three patients in this study were admitted
with generalised symptoms of advancing
malignant disease and 1 patient died from
renal failure within 24h of admission. The
authors suggest that these patients would
have been managed more appropriately
under the palliative care team, of if admitted
directly to a hospice.

Bladder cancer: DRAFT evidence review (September 2014)

Page 29 of 929




w

O 00 N4 O

10
11

12
13
14
15
16
17

18
19
20
21

22

23

24

25
26

27
28
29

DRAFT FOR CONSULTATION

1.4 Smoking cessation and long term outcomes for
people with bladder cancer

Review question: Does smoking cessation affect outcomes for patients with
bladder cancer? (Topic I)

Rationale
Research shows that, 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.

Consultant urologists and nurses who work with patients with bladder cancer routinely ask patients
about their smoking history when they first attend for assessment of their symptoms.

Time of diagnosis would seem to be an ideal opportunity for motivating patients to stop smoking.
However many health professionals are uncomfortable giving smoking cessation advice at this point,
due to this time being one the key points in the patient pathway where increased psychological
support is needed and patients often cite anxiety and stress as reasons for continued smoking or
restarting smoking. As a result health professionals are uncertain when the best time is to give
smoking cessation advice that will result in patients stopping smoking for the rest of their lives.

Although there is a large body of evidence which demonstrates the general health benefits on the
heart and lungs of stopping smoking, some health professionals believe that smoking cessation
advice given to patients diagnosed with bladder cancer would be more effective if specific reduction
in risk of bladder cancer recurrence or progression rates could be demonstrated.

Question in PICO format

Population Intervention Comparison Outcomes
Patients with Smoking Smoking e  Recurrence rate
diagnosed bladder cessation continued e  Overall survival
cancer who have a e  Disease-specific survival
smoking history e Disease progression
e Treatment-related morbidity
e Health-related quality of life (inc.
patient reported outcomes)

METHODS

Information sources
A literature search was performed by the information specialist (EH).

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
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the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria.

Data synthesis

Included studies were appraised using the NICE methodology checklist for systematic reviews and
the checklist for prognostic studies. A narrative summary of the evidence was presented. Data was
not pooled in the published systematic review due to heterogeneity across studies in classification of
smoking status and patient characteristics (e.g. stage and grade of cancer). The smoking status of
participants was important for this topic and data is presented accordingly (e.g. ex-smoker, current
smoker, and time since smoking cessation). The timing of smoking cessation (e.g. before diagnosis,
during treatment) was also included if reported.

RESULTS

Result of the literature searches
Figure 4. Study flow diagram

Records after duplicates removed
(n=352)
A 4
Records screened (n=352) Records excluded (n=304)
\ 4
Full-text articles assessed for Full-text articles excluded (n=43)
eligibility (n=48) d

A 4

Studies included in evidence
review (1 systematic review + 4

further studies)

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.
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1 (2011) was considered to be of low quality because the population was not relevant to the review

2 question (the majority of participants had lung or breast cancer). Study quality for the three further

3 prognostic studies was assessed using the NICE methodology checklist for prognostic studies. The

4 quality assessment item regarding loss to follow-up was not considered relevant to this review

5 question. The outcome of the quality assessment is provided in Table 5. In all studies the study

6 sample was clearly defined and represented the population of interest. All studies used an

7  appropriate method of analysis and hazard ratios (HRs) were provided.

8  Table 5. Quality assessment of prognostic studies

Study Quality criteria Quality
score
1. Sample represents | 2. Prognostic factor 3. Outcome 4. Confounders 5. Appropriate
the population of adequately adequately accounted for? statistical
interest? measured? measured? analysis used?

Kim et al. (2014) Yes Yes Yes Yes Yes 5/5
Wyszynski et al. Yes Unclear Yes Yes Yes 4/5

(2014)

Wang et al. Yes Yes Yes Yes Yes 5/5

(2014)

9
10 Narrative summary of evidence
11  Patients treated with TURBT: Recurrence, progression and survival
12 Hazard Ratios (HRs) for outcomes by category of smoking status for patients treated with TURBT are
13 provided in Table 6. Nine out of 13 studies of patients treated with TURBT found a statistically
14  significant association of smoking with disease recurrence. Two out of eight studies and two out of
15 two studies, when stratified by smoking status and smoking exposure, respectively, found
16  statistically significant associations between smoking and disease progression for patients treated
17  with TURBT. The only study that evaluated the influence of smoking on disease-specific survival
18 revealed no association. Overall survival was reported by four studies, all of which showed no
19  significant associations with smoking, except for one study, which reported that continued smoking
20  after diagnosis, but not former smoking, was associated with shorter overall survival compared to
21 never smoking (Wyszynski et al., 2014)
22 Impact of smoking cessation
23 One study reported significantly shorter recurrence-free survival (RFS) for those who continued to
24 smoke after diagnosis compared to ex-smokers (HR 1.40, 95% Cl 1.03-1.91), but similar RFS for ex-
25  smokers who quit more than one year before diagnosis compared to those who quit within one year
26 before and three months after diagnosis. Consistent with this finding, another study reported that
27 patients who quit smoking =15 and <15 years before diagnosis (without excluding current smokers)
28  did not differ with respect to RFS. One study reported no associations of smoking cessation with
29 recurrence, progression, disease-specific mortality or overall mortality when categorised by
30 cessation >10 years before diagnosis, 0.1-10 years before diagnosis, and at diagnosis. In one study,
31  continued smokers were found to have a 2.2-fold increased risk of recurrence compared to
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individuals who quit smoking within one year before and three months after diagnosis (HR 2.2, 95%
Cl 1.2-4.0), but patients who quit >1 year before diagnosis did not.

In an analysis of 1,549 individuals who had ever smoked, patients who quit smoking 210 years prior
to TURBT had a lower risk of recurrence (HR 0.66, 95% Cl 0.52-0.84) and progression (HR 0.42, 95%
Cl 0.22-0.83), but not overall survival when compared to current smokers. Similarly in one study
which included only patients with recurrent NMIBC, those who quit smoking 210 years before TURBT
had a 0.4 times (95% Cl 0.23-0.67) lower risk of recurrence but not of disease progression than
current smokers. Patients who quit smoking <10 years before TURBT did not have a reduced risk of
disease recurrence or disease progression relative to current smokers.

Patients treated with radical cystectomy: Recurrence, progression and survival

Hazard Ratios (HRs) for outcomes by category of smoking status for patients treated with
cystectomy are provided in Table 7. Three out of seven studies of patients treated with radical
cystectomy found statistically significant associations of smoking with recurrence. The same studies
also found that smoking was associated with disease-specific survival. Only one out of four studies
found an association between smoking and overall survival, with smoking history being an
independent prognostic factor for overall survival (HR 1.31, 95% CI 1.05-1.63). However, no
distinction was made between former or current smokers.

Impact of smoking cessation

Four studies evaluated the associations between smoking cessation and outcomes of patients
treated with radical cystectomy (n=2835). One study found that quitting smoking >10.1, 5.1-10, 1.1-
5 and 0.1-1 year prior to diagnosis did not affect disease recurrence or disease-specific survival when
compared with non-smokers. Another study reported a reduced risk of recurrence (HR 0.44, 95% Cl
0.31-0.62), disease-specific mortality (HR 0.42, 95% Cl 0.29-0.63) and overall mortality (HR 0.69, 95%
Cl 0.52-0.91) for patients who quit smoking >10 years prior to diagnosis compared with current
smokers. Patients who quit smoking <10 years before diagnosis did not experience improved
outcomes relative to current smokers. Wang et al. (2014) reported that both cumulative smoking
exposure and smoking cessation time were significantly associated with disease recurrence and
disease-specific mortality. Kim et al. (2014) reported that there were no significant differences in
recurrence or disease-specific mortality between never, former, and current smokers.

Treatment-related morbidity

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 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.

One study reported recurrence rates in 328 patients who had received adjuvant intravesical BCG
therapy. Former and never smokers had a similar risk of disease recurrence after BCG therapy,
whereas current smokers had a reduced BCG response compared to never smokers (HR 1.62, 95% Cl
1.00-2.60), although the p value was not statistically significant in the multivariate analysis
(p=0.059). A subgroup analysis of 582 current smokers reported that BCG therapy was
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independently associated with disease recurrence in current smokers (HR 1.44, 95% Cl 1.01-2.04).
Controlling for the effects of maintenance therapy did not change the result.

Health-related quality of life (including patient reported outcomes)

One study reported on the associations between pain and current smoking status among cancer
patients due to begin chemotherapy treatment (Ditre et al., 2011). Data was captured as part of a
randomised trial of lifestyle interventions designed to improve quality of life during chemotherapy.
Cross-sectional baseline data demonstrated that current smokers (M=3.04, SE=.23) report more
severe pain than never smokers (M=2.28, SE=.16) (p<.01). There were no differences in pain severity
between former smokers and either current or never smokers (see Table 8 for results). Current
smokers (M=2.46, SE=.18) also reported experiencing greater interference from pain than never
(M=1.79, SE=.12) or former smokers (M=1.84, SE=.10). There were no significant differences in pain-
related distress between current smokers (M=1.31, SE=.21) and never smokers (M=.89, SE=.14) or
former smokers (M=.91, SE=.12), although mean scores were higher in current smokers.

In this study only 6% of patients had a diagnosis of bladder cancer. A majority of the sample were
diagnosed breast cancer (35%) and lung cancer (33%). The authors reported that analyses were
repeated with lung cancer patients removed and effect sizes tended to be similar to those observed
for the entire sample.

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, all of which showed no significant associations with smoking, except for one study
which 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% Cl 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% Cl 0.31-0.62), disease-specific mortality (HR
0.42, 95% Cl 0.29-0.63) and overall mortality (HR 0.69, 95% Cl 0.52-0.91) was found for patients who
quit smoking 210 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
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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.
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Table 6: Hazard Ratios (HRs) for outcome by category of smoking status for patients treated with TURBT
HR >1 favours reference group, HR <1 favours comparison group
*indicates references as reported in systematic review by Crivelli et al. (2014)

Study Mean/ Patient Additional Reference Smoking status Multivariate analysis
(n patients) Median  stage/grade, % intervention, % | group HR 95% CI
follow-
up
(months)
Disease recurrence
Allard 1995* 23.7 Ta, 79; T1, 21; G1, | Re-TUR, NR; Never Former 1.28 0.82-1.98
N=368 34;G2,54; G3,12 | BCG, 17; chemo, Current 1.45 0.94-2.24
2
Fleshner 1999* 57 Ta, 52; T1,31; Tis, Re-TUR, 100; Ex-smoker Continued 1.40 1.03-1.91
N=286 17; G1, 34; G2, 31; | BCG, 23; chemo, Quitter 0.99 0.78-1.26
G3, 35 NR Continued Quitter 0.71 0.48-1.05
Chen 2007* 38 Ta, 62;T1, 38; LG, ' Re-TUR, NR; Quitter Non-smoker 2.2 1.1-4.5
N=265 73; HG, 27 BCG, 19; chemo, Ex-smoker 1.4 0.7-2.7
58 Continued 2.2 1.2-4.0
smoker
Gee 2009* NR NR (all had Cis Re-TUR, NR; Non-smoker Current 3.20
N=67 and/or high grade | BCG, 100; Former Current 0.27
tumours) chemo, NR
Gangwar 2010* 14 G1, 50; G2/3, 50 Re-TUR, NR; Non-smokers Smokers 1.86
N=135 BCG, 55; chemo,
0
Hwang 2011* 34 PUNLMP, 6; LG, Re-TUR, NR; Non-smokers Smokers 1.63
N=251 63; HG, 32 BCG, 50; chemo,
14
Lammers 2011* 30 Ta, 79; T1, 21; G1, A Re-TUR, NR; Non-smokers Ex and current 1.47 1.00-2.15
N=718 42;G2,47;G3,11 BCG, NR; smokers
chemo, 100 (EORTC factors)
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p=0.03
p=0.89

p=0.03
p=0.35
p=0.01

p=0.05
p=0.03
p=0.02

p=0.02

p=0.048

Comments

Univariate analysis

All BCG and chemo patients received
maintenance therapy, an additional
23% had irregular intravesical therapy
schedules

Of BCG patients, 21% received
maintenance

Of BCG patients, 8% received
maintenance
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Study
(n patients)

Rink 2013a*
N=2043

Rink 2013a*
N=1549 ‘ever’
smokers

Rink 2013a*
N=328, received
BCG

Rink 2012b*

N= 582 current
smokers

Rink 2012a*
N= 299 ‘ever’
smokers

Mean/
Median
follow-

up
(months)

49

42

66

Patient
stage/grade, %

Ta,61; T1, 39; G1,
24; G2, 34; G3, 43

NR

Ta,68; T1, 31; Tis,
1.5; G1, 37; G2,
29; G3, 34

Additional
intervention, %

Re-TUR, NR;
BCG, 16; chemo,
4

Re-TUR, NR;
BCG, 15; chemo,
3

Reference
group

Non-smokers

Current

Non-smokers

No BCG
therapy

Current
smokers

Light short-

1 .
term” smoking
exposure
Light short-
term smoking
exposure

Smoking status

Ex and current
smokers
(CUETO factors)
Former smokers
Current smokers

Former smokers
<10years
Former smokers
210years
Former smokers
Current smokers

BCG therapy

Former smokers
<9.9years

Former smokers
>10years
Moderate

smoking exposure

Heavy long-term
exposure

Multivariate analysis

HR

1.57

1.12

1.22

1.30

0.66

1.06
1.62

1.44

1.44

0.4

2.08

4.31

95% CI

1.06-2.31

0.94-1.34

1.01-1.48

1.09-1.53

0.52-0.84

0.65-1.71
1.00-2.60

1.01-2.04

0.99-2.08

0.24-0.67

1.23-3.49

2.43-7.62

p-value

p=0.022

p=0.12

p<0.001

p=0.059

p=0.044

p=0.053

p<0.001

p=0.006

p<0.001

Comments

Of BCG and chemo patients, 47%
received maintenance

Analysis of 328 patients who received
adjuvant intravesical BCG
immunotherapy

Subgroup analysis of Rink (2013a)

All BCG patients received maintenance
therapy.

No difference in recurrence between
never, former and current smokers in
univariate analysis

! cumulative smoking exposure was categorized as light short-term (19 or fewer cigarettes per day and 19.9 years or less); moderate (all combinations except light short-term and heavy long-
term); heavy long-term (20 or greater cigarettes per day and 20 years or greater).
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Study Mean/

(n patients) Median
follow-
up
(months)

Sfakianos 2011* | 80.9

N=623

Ajili 2012* Follow-

N=112 up
perform
ed for 30
months

Serretta 2013* 48

N=395

Wyszynski 2013 72

N=726

Disease progression

Cheng 1999* 64.8

N=83

Fleshner 1999* 57

N=286

Chen 2007* 36

Patient
stage/grade, %

Ta,35; T1, 35; Tis,
30; LG, 10; HG, 90

Ta,61; T1, 39; G1,
39; G2, 44;G3, 17

Ta,37; T1, 63; G1,
36; G2,64

TaT1 low grade,
74; TaT1 high
grade, 20; Tis, 6

T1, 100; LG, 34;
HG, 66

Ta, 52;T1, 31; Tis,
17;G1, 34; G2, 31;
G3, 35

Ta, 62; T1, 38; LG,

Additional
intervention, %

Re-TUR, 100;
BCG, 100;
chemo, NR

Re-TUR, NR;
BCG, 100;
chemo, NR

Re-TUR, NR;
BCG, NR;
chemo, 100
Re-TUR, NR;
BCG, NR;
chemo, NR;
TUR+other, 16

Re-TUR, NR;
BCG, 13; chemo,
19; radiation 1
Re-TUR, 100;
BCG, 23; chemo,
NR

Re-TUR, NR;

Reference
group

Smoker
Never smoked

Never smoked

Non-smoker

Never smokers

Never smokers

Smoking status

Non-smoker
Ex-smoker
Current smoker
Stopped>10 years
Stopped 0.1-10
years

Stopped at
diagnosis

Current smoker
Smoker

Smokers (current
+ former)

Former smokers

Current smokers

Current versus former versus never

smokers

Ex-smoker

Current

Bladder cancer: DRAFT evidence review (September 2014)

Continued
Quitter

Former
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Multivariate analysis

HR

1.05
1.05
1.04
1.06
1.22
0.75

1.04

0.49

1.60

1.61

1.51

1.46
1.18

95% CI

0.84-1.31
0.84-1.32
0.77-1.40
0.83-1.35
0.90-1.66

0.49-1.16

0.77-1.40

1.17-2.20

1.08-2.13

0.98-2.14
0.74-1.18

p-value

p=0.68
p=0.65
p=0.81
p=0.64
p=0.20
p=0.20

p=0.82

p=0.06

p=0.04

p=0.003

p=0.018

p=0.22

p=0.06
p=0.47

p=0.43

Comments

Univariate analyses. No patients
received maintenance BCG.

All BCG patients received maintenance

Of chemo patients, 47% received
maintenance. End-point of recurrence-
free survival

Univariate analysis

End-point was survival free of adverse
event, defined as disease progression o
other urinary tract TCC.

Univariate analysis. All BCG and chemo
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Study
(n patients)

N=265

Gangwar 2010*
N=135

Hwang 2011*
N=251

Rink 2013a*
N=2043

Rink 2013a*
N=1549 ‘ever’
smokers

Rink 2012a*
N= 299 ‘ever’
smokers

Sfakianos 2011*
N=623

Mean/
Median
follow-

up
(months)

14

34

49

66

80.9

Patient
stage/grade, %

73; HG, 27
G1, 50; G2/3, 50
PUNLMP, 6; LG,
63; HG, 32

Ta,61;T1, 39; G1,
24; G2, 34; G3, 43

Ta,68; T1, 31; Tis,
1.5;G1,37; G2,
29;G3, 34

Ta,35; T1, 35; Tis,

30; LG, 10; HG, 90

Additional
intervention, %

BCG, 19; chemo,
58

Re-TUR, NR;
BCG, 55; chemo,
0

Re-TUR, NR;
BCG, 50; chemo,
14

Re-TUR, NR;
BCG, 16; chemo,
4

Re-TUR, NR;
BCG, 15; chemo,
3

Re-TUR, 100;
BCG, 100;

Reference
group

Non-smokers

Non-smokers

Non-smokers

Current

Current
smokers

Light short-

2 .
term” smoking
exposure

Smoker
Never smoked

Smoking status

Never
Quitter
Smokers

Smokers

Former smokers

Current smokers
Former smokers
<10years
Former smokers
>10years

Former smokers <

9.9 years

Former smokers
210 years

Moderate

smoking exposure

Heavy long-term
exposure

Non-smoker
Ex-smoker

Multivariate analysis

HR

1.96

1.29

2.09
0.99

0.42

1.26

0.51

1.02
1.00

95% CI

0.79-2.09

1.29-3.39
0.65-1.50

0.22-0.83

0.67-2.39

0.22-1.16

0.66-1.59
0.64-1.58

p-value

p=0.29
p=0.02
p=0.39

p=0.21

p=0.003

p=0.036

p=0.48

p=0.11

p=0.003

p=0.93
p=0.99

Comments

patients received maintenance therapy

Of BCG patients, 8% received
maintenance

Univariate analysis

Of BCG and chemo patients, 47%
received maintenance

No difference in progression between
never, former and current smokers in
univariate analysis

Only trend reported as no patient
progressed in the group of light short-
term smokers

Univariate analyses. No patients
received maintenance BCG.

? Cumulative smoking exposure was categorized as light short-term (19 or fewer cigarettes per day and 19.9 years or less); moderate (all combinations except light short-term and heavy long-
term); heavy long-term (20 or greater cigarettes per day and 20 years or greater).

Bladder cancer: DRAFT evidence review (September 2014)
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Study
(n patients)

Segal 2012*
N=278

Overall Survival

Rink 2013a*

N=2043
Rink 2013a*

N=1549 ‘ever’
smokers

Rink 2012a*
N=390

Sfakianos 2011*
N=623

Mean/ Patient

Median  stage/grade, %

follow-

up

(months)

36 T1, 100; HG, 100

49 Ta,61; T1, 39; G1,
24; G2, 34; G3, 43

66 Ta,68; T1, 31; Tis,
1.5; G1, 37; G2,
29; G3, 34

80.9 Ta,35; T1, 35; Tis,

30; LG, 10; HG, 90

Additional
intervention, %

chemo, NR

Re-TUR, 100;
BCG, 36; chemo,
NR

Re-TUR, NR;
BCG, 16; chemo,
4

Re-TUR, NR;
BCG, 15; chemo,
3

Re-TUR, 100;
BCG, 100;
chemo, NR

Reference
group

Never smoked

Non-smokers

Non-smokers

Current

Current

Former

Smoker
Never smoked

Never smoked

Bladder cancer: DRAFT evidence review (September 2014)

Smoking status

HR

Current smoker 1.16
Stopped>10 years | 1.06
Stopped 0.1-10 0.95
years
Stopped at 0.81
diagnosis
Current smoker 1.16
Smokers 1.15
Former smokers 1.10
Current smokers 1.12
Former smokers 1.02
<10years
Former smokers 0.98
210years
Former -
Never -
Non-smoker 1.14
Ex-smoker 1.20
Current smoker 1.03
Stopped>10years | 1.34
Stopped 0.1-10 1.16
years
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Multivariate analysis

95% CI

0.65-2.10
0.65-1.72
0.51-1.77

0.35-1.88

0.65-2.08

0.86-1.41

0.85-1.47
0.79-1.30

0.72-1.34

0.79-1.64
0.82-1.74
0.63-1.68
0.90-1.98
0.71-1.90

p-value

p=0.61
p=0.81
p=0.86
p=0.62

p=0.62
0.51

p=0.69

p=0.98

p>0.05
p>0.05

p=0.49
p=0.34
p=0.91
p=0.15
p=0.54

Comments

Univariate analysis. End point was
disease worsening

Of BCG and chemo patients, 47%
received maintenance

Univariate analysis

Univariate analyses. No patients
received maintenance BCG.
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Study Mean/ Patient Additional

(n patients) Median  stage/grade, % intervention, %
follow-
up
(months)

Wyszynski 2013 72 TaT1 low grade, Re-TUR, NR;
N=726 74; TaT1 high BCG, NR;
grade, 20; Tis, 6 chemo, NR;

TUR+other, 16
Disease-specific survival

Sfakianos 2011* | 80.9 Ta,35; T1, 35; Tis, | Re-TUR, 100;

N=623 30; LG, 10; HG, 90 @ BCG, 100;
chemo, NR

Treatment-related morbidity

BCG response

Sfakianos 2011* | 80.9 Ta,35;T1, 35; Tis,  Re-TUR, 100;

N=623 30; LG, 10; HG, 90 | BCG, 100;
chemo, NR

Reference
group

Never smokers

Smoker
Never smoked

Never smoked

Smoker

Smoking status

Smoking status categorised 1, p=0.55

Never smoked

Smoking status categorised 2, p=0.07

Never smoked

Bladder cancer: DRAFT evidence review (September 2014)

HR

Stopped at 0.64
diagnosis

Current smoker 1.03
Former smokers 1.69
Current smoker 3.42
Non-smoker 1.15
Ex-smoker 1.14
Current smoker 1.27
Stopped>10years | 1.29
Stopped 0.1-10 0.96
years

Stopped at 0.80
diagnosis

Current smoker 1.27
Non-smoker 0.75
Ex-smoker 0.78
Current smoker 0.90
Stopped>10 years | 0.86
Stopped 0.1-10 0.49
years

Stopped at 1.55
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Multivariate analysis

95% CI

0.31-1.34

0.63-1.68
0.70-4.10

1.29-9.07

0.68-1.96
0.66-1.97
0.64-2.53
0.72-2.29
0.45-2.06
0.30-2.18

0.64-2.52

0.48-1.19

0.49-1.24
0.48-1.68

0.52-1.42
0.27-0.89

0.60-4.05

p-value

p=0.24

p=0.92

p=0.61
p=0.63
p=0.49
p=0.39
p=0.92
p=0.67

p=0.49

p=0.22

p=0.29
p=0.73

p=0.55
p=0.02

p=0.37

Comments

Univariate analyses. No patients
received maintenance BCG.

Univariate analyses. No patients
received maintenance BCG.
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Study Mean/ Patient Additional Reference Smoking status Multivariate analysis
(n patients) Median  stage/grade, % intervention, % | group HR 95% ClI p-value Comments
follow-
up
(months)
diagnosis
Current smoker 0.90 0.48-1.68 p=0.73

Table 7: Hazard Ratios (HRs) for outcome by category of smoking status for patients treated with radical cystectomy

HR >1 favours reference group, HR <1 favours comparison group
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Study
(n patients)

Recurrence

Boorjian 2011*
N=1506

Yafi 2011*
N=2287

Lee 2012*
N=602

Baumann 2013*

N=442

Rink 2013b*
N=1506

Bladder cancer: DRAFT evidence review (September 2014)

*indicates references as reported in systematic review by Crivelli et al. (2014)

Follow-up
mean/
median
months

162

29.3

56

26.4

34.3

Patient
stage/grade, %

T0-T1, 30; T2, 38;
T3/T4, 32

TO-T2, 51; T3/T4,
49; LG, 10; HG, 90
TO-T2, 57; T3/T4,
43; G1/G2, 16;
G3,84

TO 8; Ta, 2; Tis,
15; T1, 8; T2, 19;
T3,32; T4, 16

TO 5; Ta, 4; Tis,
11;T1, 11; 72, 27;

Additional
intervention, %

Neoadj/adj, 11

Neoad;j, 3; Adj, 18

Neoadj, 0; Adj, NR

Neoadj, 9; Adj, 24

Neoadj, 0; Adj, 21

Reference group

Non-smokers

Non-smoker

Smoker
Non-smoker

Non-smoker

Non-smokers

Never smokers

Smoking status

Smokers

Smoker

Non-smoker
Ex-smoker
Current smoker
>10.1 years since
cessation

5.1-10 years since
cessation

1.1-5 years since
cessation

0.1-1 years since
cessation
Current smoker
Smokers

Former smokers
Current smokers
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Multivariate analysis

HR

0.97

0.94

0.93

0.91

1.04

0.97

1.06

0.96

0.85

0.89

1.26
1.47

95% Cl

0.66-1.29

0.63-1.31

0.45-2.38

0.44-2.12

0.53-2.12

0.64-1.44

0.59-1.21

0.96-1.66
1.12-1.94

p-value

p=0.87
p=0.006
p=0.697
p=0.65
p=0.61
p=0.94
p=0.94
p=0.86

p=0.84

p=0.36
p=0.65

Comments

End-point was urethral
recurrence

Univariate analysis

Smoking exposure known
for 86% of patients

Univariate analysis
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Study Follow-up

(n patients) mean/
median
months

Kim 2014 40

N=139

Wang 2014 40

N=588

Disease-specific survival
Thrasher 1994* | 126
N=531

Yafi 2011* 29.3
N=2287

Lee 2012%* 56
N=602

Bladder cancer: DRAFT evidence review (September 2014)

Patient
stage/grade, %

T3, 31; T4, 11; LG,
2; HG, 93

T0, 17; Tis, 16; T1,
8;T2,12;T3,41;
T4, 6

Ta-T1, 16; T2, 28;
T3, 40; T4, 16; LG,
13; HG, 87

Ta, 6; Tis, 4; T1,
31;T2,40;73,7;
T4,12; G1/2, 12;
G3, 42; G4, 45
T0-T2, 51; T3/T4,
49; LG, 10; HG, 90
T0-T2, 57; T3/T4,
43; G1/G2, 16;
G3, 84

Additional
intervention, %

Neoadj, 100; Adj,
NR

Neoadj, 0; Adj, NR

Neoadj, NR; Adj, NR

Neoad;j, 3; Adj, 18

Neoad;j, 0; Adj, NR

Reference group

Current

Light short-term

Never smoker

Never smoker

Former 210years

Light short-term

Non-smokers

Non-smokers

Smoker
Non-smoker

Non-smoker

Smoking status

Former <10years
Former >10years
Heavy short-term
Light long-term
Heavy long-term
Former

Active

Former and current
Current

Former <10years
Light long-term
Heavy short-term

Heavy long-term

Smokers

Smokers

Non-smoker
Ex-smoker
Current smoker
>10.1 years since
cessation
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Multivariate analysis
HR 95% Cl

1.08 0.88-1.33
0.44 0.31-0.62
1.54 1.08-2.19
1.70 1.23-2.36
2.22 1.62-3.02
1.24 0.66-2.31

0.91 0.44-1.84

1.48 -

3.4 2.2-5.5
2.8 1.7-4.4
15 0.96-2.5
16 0.96-2.5
23 1.4-3.7
1.30

1.10 -

1.21 0.86-1.70
0.94 0.64-1.37
1.13 0.46-2.82

p-value

<0.001

<0.001

p=0.6

<0.001
<0.001

p=0.01

p=0.85

P=0.046

p=0.59
p=0.26
p=0.73
p=0.79

Comments

Active smokers are any
reported smoking within 1y
of initial diagnosis

Univariate analysis

Smoking exposure known
for 86% of patients
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Study
(n patients)

Bostrom 2012*
N=546

Rink 2013b*
N=1506

Kim 2014
N=139

Wang 2014
N=588

Overall survival

Bladder cancer: DRAFT evidence review (September 2014)

Follow-up
mean/
median
months

50

26.4

40

40

Patient
stage/grade, %

T0-T1, 30; T2, 38;
T3/T4, 32

T0 5; Ta, 4; Tis,
11,711, 11,72, 27;
T3, 31; T4, 11, LG,
2; HG, 93

T0, 17; Tis, 16; T1,
8;T2,12;T3,41;
T4, 6

Ta-T1, 16; T2, 28;
T3, 40; T4, 16; LG,
13; HG, 87

Additional
intervention, %

Neoadj, NR; Adj, NR

Neoadj, 0; Adj, 21

Neoadj, 100; Adj,
NR

Neoadj, 0; Adj, NR

Reference group

Non-smokers

Never smokers

Current

Light short-term

Never smoker

Never smoker

Former 210years

Light short-term

Smoking status

5.1-10 years since
cessation

1.1-5 years since
cessation

0.1-1 years since
cessation

Current smoker
Smokers

Former smokers

Current smokers

Former <10years
Former >10years
Heavy short-term
Light long-term
Heavy long-term
Former

Active

Former and current
Current

Former <10years
Light long-term
Heavy short-term

Heavy long-term
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HR

0.93

1.42

1.17

1.17
11

1.22
141

1.09
0.42
1.55
1.53
2.07
0.90

1.07

2.62
3.2
2.3
13
14
2.2

95% CI

0.37-2.31

0.77-2.62

0.78-1.75

0.64-2.13

0.91-1.63
1.04-1.90

0.86-1.37
0.29-0.63
1.04-2.32
1.04-2.24
1.44-2.99
0.40-2.03

0.44-2.60

1.9-5.2
1.4-3.9
0.79-2.2
0.81-2.4
1.3-3.6

p-value

p=0.87

p=0.26

p=0.45

p=0.61
p=0.41

<0.001

<0.001

P=0.9

<0.001
<0.001

p=0.01

Comments

Active smokers are any
reported smoking within 1y

of initial diagnosis
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Study
(n patients)

Yafi 2011*
N=2287
Bostrom 2011*
N=546

Lee 2012%*
N=602

Rink 2013b*
N=1506

Bladder cancer: DRAFT evidence review (September 2014)

Follow-up
mean/
median
months
29.3

50

56

26.4

Patient
stage/grade, %

TO0-T2, 51; T3/T4,

49; LG, 10; HG, 90
T0-T1, 30; T2, 38;

T3/T4, 32

T0-T2, 57; T3/T4,
43; G1/G2, 16;
G3, 84

TO 5; Ta, 4; Tis,
11; 71, 11; T2, 27;
T3, 31; T4, 11; LG,
2; HG, 93

Additional
intervention, %

Neoadj, 3; Adj, 18

Neoadj, NR; Adj, NR

Neoadj, 0; Adj, NR

Neoadj, 0; Adj, 21

Reference group

Non-smoker
Non smoker (no
history of
smoking)
Smoker

Never smokers

Current

Light short-term

Smoking status

Smoker (current or ever)

Smoker (current and
previous smokers)

Non-smoker

Former smokers
Current smokers
Former <10years
Former >10years
Heavy short-term
Light long-term
Heavy long-term
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Multivariate analysis

HR

131

13

1.01

1.13
1.25
1.05
0.69
1.23
1.36
1.51

95% CI

1.05-1.63

0.9-1.7

NR

0.89-1.44
0.97-1.60
0.85-1.28
0.52-0.91
0.90-1.69
1.01-1.83
1.13-2.01

p-value

p=0.017

p=0.095

p=0.93

p=0.012

p=0.004

Comments
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Table 8. Outcome data reported by Ditre et al. (2011)

N=224 (Never smokers (n=80) >100 cigarettes in lifetime; Former smokers (n=108) quit smoking and not

smoked in past month; Current smokers (n = 36) who had smoked in past month)

Outcomes Comparison P values
Pain severity — SF-36 Bodily Pain subscale Current smokers (M=3.04, SE=.23) vs p<0.01
(range of scores 1=none, to 6=very severe) | never smokers (M=2.28, SE=.16)
Former smokers (M=2.59, SE=.13) vs p=0.09
current or never smokers
Pain interference — SF-36 Bodily Pain Current smokers (M=2.46, SE=.18) vs p<0.01
subscale (range of scores 1=not at all, to never smokers (M=1.79, SE=.12)
5=extremely)
Current smokers vs former smokers p<0.01
(M=1.84, SE=.10)
Former smokers vs never smokers p=0.79

Pain-related distress — Memorial Symptom
Assessment Scale (range of scores O=not at
all, to 4=very much)

Current smokers (M=1.31, SE=.21) vs
never smokers (M=.89, SE=.14)

Current smokers vs former smokers
(M=.91, SE=.12)

Non-significant (p
values not stated)

Non-significant (p
values not stated)
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Evidence tables
Study Population Method Prognostic factor Median follow- Outcomes Results Additional comments
up
Study type
Crivelli 2014 Patients with urothelial Systematic review of studies The following Varied across For those treated with 14 studies assessed Review also included
carcinoma of the bladder published 1974-March 2013. categories of smoking studies TURBT recurrence defined as | impact of smoking on studies of patients with
Systematic treated with either status were reported: relapse in the bladder; outcomes of patients upper tract cancer but
review transurethral resection of Included: patients with non-smokers or never Progression defined as a treated with TURBT this data was not

the bladder (TURBT) or
radical cystectomy (RC)

significant smoking history of
smoking exposure compared
with lesser smoking history of
smoking exposure. Excluded
case reports, non-English
language papers, review
articles, meeting abstract,
editorials and commentary.
Studies combining patients
who received TURBT and RC
and studies with <10
participants in exposure or
comparator group were
excluded.

smokers; former
smokers; current
smokers. In studies
including a quitter
category, former
smokers stopped
smoking 21y prior to
diagnosis and quitters
stopped smoking
between 1y before and
3mo after diagnosis.

muscle-invasive relapse in
the bladder. For those
treated with RC, recurrence
was defined as a local or
distant tumour relapse.
Cancer-specific mortality;
Any-cause mortality.

Response to intravesical
therapy, Impact of smoking
cessation

plus an additional
study that evaluated
response to BCG.

relevant to the review
question.

No quality assessment
of included studies.

Meta-analysis not
performed due to
heterogeneity across
cohorts. Studies of
TURBT varied in patient
population and follow-
up time. Use of
intravesical therapy
and repeat TURB also
varied and was often
not reported. Use of
neoadjuvant/adjuvant
chemotherapy varied
across studies of
patients treated with
RC.

Wyszynski 2014

Observational
study

726 patients with NMIBC
76% male, 24% female
74% TaT1 low grade, 20%
TaT1 high grade, 6% Tis
75% TURBT, 16%
TURBT+other, 9% other

Aimed to analyse the
relationship between
cigarette smoking and
bladder cancer recurrence for
patients with smoking data at
diagnosis. Follow-up

Smoking status
available on 716
NMIBC coded as never
smoker, former smoker
(quit at or before
diagnosis), continuing

6 years (range
3mo to 15y)

Recurrence; Progression;
Overall survival

Smoking associated
with a shorter time to
first recurrence.

No difference in
progression, although

‘Other’ treatment not
specified.
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Study Population Method Prognostic factor Median follow- Outcomes Results Additional comments
up
Study type
questionnaire given to smoker (smokers who statistical power was
surviving respondents (n=448) | continued to smoke limited (no data
to collect updated smoking after diagnosis) provided)
information.
Continued smoking
after diagnosis but not
former smoking, was
associated with shorter
overall survival.
Kim 2014 139 patients with MIBC Smoking history collected Smoking status: 29% For those who Recurrence-free survival; No association Primary outcome was

Retrospective

(T2-T4a NOMO) who
received cisplatin-based

from record of initial
consultation. Recurrence and

active (smoking at
diagnosis or quit within

did not recur =
46 months, for

Cancer-specific survival

between smoking and
recurrence of cancer-

response to Cisplatin-
based chemotherapy

review neoadjuvant ) survival determined from 1 year of diagnosis) those who did specific death.
chemotherapy and radical K . o -
cystectomy. chart review 45% former, 25% never | not die=40
Median age 65 y. 71% smoker) months
male, 29% female.
Ditre 2011 224 patients scheduled to Cross-sectional questionnaire. | Never smokers (n=80) n/a Pain severity and pain Current smokers Majority of sample

Cross-sectional
data obtained
as part of RCT

USA

receive CT.

Male 37%/ Female 63%.
10% Stage | 26% stage Il
30% Stage Il

34% Stage IV

All patients due to receive
chemotherapy

Patient reported smoking
status and pain severity which
was correlated with self-
reported pain outcomes.

>100 cigarettes in
lifetime; Former
smokers (n=108), quit
smoking and not
smoked in past month;
Current smokers (n =
36) smoked in past
month

inference (SF-36)

Pain related distress
(Memorial Symptom
Assessment Scale-Short
Form (MSAS-SF)

(M=3.04, SE=.23)
report more severe
pain than never
smokers (M=2.28,
SE=.16) (p<.01). There
were no differences in
pain severity between
former smokers and
either current or never
smokers. Current
smokers (M=2.46,
SE=.18) also reported
experiencing greater
interference from pain
than never (M=1.79,
SE=.12) or former
smokers (M=1.84,

breast cancer (35%)
and lung cancer (33%),
which limits
applicability to review
question population

Bladder cancer: DRAFT evidence review (September 2014)

Page 52 of 929




DRAFT FOR CONSULTATION

Study

Study type

Population

Method

Prognostic factor

Median follow-
up

Outcomes

Results

Additional comments

SE=.10). There were
no significant
differences in pain-
related distress
between current
smokers (M=1.31,
SE=.21) and never
smokers (M=.89,
SE=.14) or former
smokers (M=.91,
SE=.12).

Wang 2014
USA
Observational
study

668 patients who
underwent RC and
bilateral
lymphadenectomy for
UCB from 1995-2005 at 5
participating institutions.
The study targeted 588
patients who did not
receive neoadjuvant
chemotherapy or
radiotherapy (n =80).
Median age 65 y (IQR, 59-
72)

84% male, 16% female
16% pTa-T1, 28% pT2, 40%
pT3, 16% pT4

13% LG, 87% HG

Self-reported smoking data
were routinely assessed at
the clinical visit before RC

Cause of death was
determined by treating
physicians by chart review
corroborated by death
certificates or by death
certificates alone

Smoking characteristics
analyzed include
smoking status(never,
former, or current
smoker), duration of
smoking (<10, 11-20,
21-30, or >30y),
quantity of smoking(1-
10, 11-20, 21-30, or
>30 cigarettes per
day[CPD]), years since
cessation (current, <10,
>10), cumulative
smoking exposure(light
short term <20 CPD for
<20y, heavy short-
term >20 CPD for <20
y, light long term <20
CPD for >20y, and
heavy long-term >20
CPD for>20y)

In former
smokers, a
median follow-up
of 40 months. In
current smokers,
a median follow-
up of 48 months

Disease recurrence was
defined as tumour relapse in
the operative field, regional
lymph nodes, or distant
organs.

Cancer-specific mortality

In multivariable
analyses, smoking
status (never, former,
and current smokers)
was independently
associated with disease
recurrence and cancer-
specific death (HR
=1.48 and 2.62, for
former and current
smokers vs. Never
smokers, respectively;
both P <0.001).

Smoking duration
(P=0.06and P =0.3) and
cigarette quantity (P =
0.08 and P =0.1) were
not significantly
associated with disease
recurrence and cancer-
specific mortality. Both
cumulative smoking
exposure (both P =

Study also assessed
prognostic value of
molecular markers —
this data was not
relevant to the review
question and was not
extracted
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Study Population Method Prognostic factor Median follow- Outcomes Results Additional comments

up
Study type

0.01) and smoking
cessation time (both P
<0.001) were
significantly associated
with disease
recurrence and cancer-
specific mortality.
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1

2 2 Diagnosing and staging bladder cancer

3 2.1 Endoscopic Assessment

4 Review question: What are the most effective endoscopic techniques for

5 diagnosing bladder cancer (for example white light, blue light, narrow band

6 cystoscopy)? (Topic C)

7

8 Rationale

9  The diagnosis of bladder cancer is usually made visually using a telescope inserted into the bladder
10 (cystoscopy) with the patient awake as an outpatient. Until recently it was assumed that the
11  standard procedure, white light cystoscopy (WLC) was accurate but it is now accepted that this will
12 miss some bladder cancers. One particular type of bladder cancer called carcinoma in situ (CIS)
13 although rare is easy to miss when using WLC.
14  There are two new techniques to aid the visual diagnosis of bladder cancer at cystoscopy —
15 photodynamic diagnosis/blue light cystoscopy (PDD) and narrow band imaging (NBI).
16  The topic is contentious because both techniques are relatively new and only available in a small
17 number of hospitals. There are no direct randomised trials to compare the two techniques against
18  each other. Furthermore it is not known which groups of bladder cancer patients would benefit
19 most from these techniques.
20  This review should establish the overall effectiveness of PDD and NBI for diagnosing bladder cancer
21 when compared with WLC. The cost effectiveness of both techniques should be reviewed and
22 guidance given as to which subgroups of bladder cancer patients would benefit most from these
23 techniques.
24
25 Question in PICO format
Population Index tests Reference standard Outcomes
Patients with White light cystoscopy Histopathological e Diagnostic yield
suspected examination of biopsied e  Sensitivity

bladder cancer

Narrow band cystoscopy tissue o Specificity

(new or Blue light cystoscopy/ e  Process-related morbidity

recurrent) Photodynamic diagnosis (PDD) e Health-related quality of life
Alone or in combination

26
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METHODS

Information sources
A relevant Health Technology Assessment (HTA) was published in 2010 (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. The HTA search for PDD and
WLC was updated for this evidence review. A search was also conducted for narrow band imaging
with no date limit.

Selection of studies

The same exclusion and inclusion criteria as specified in the HTA were used to screen identified
studies. To be included, studies reporting test performance had to report the absolute numbers of
true positives, false positives, false negatives and true negatives, or provide information allowing
their calculation. The reference standard for studies of diagnostic accuracy was histopathological
examination of biopsied tissue. Studies reported as abstracts only were excluded. Evidence about
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).

Data synthesis

Only four PDD/WLC studies reporting sufficient information to be included in the HTA update were
identified from the search. In all four studies the sensitivity of PDD was higher than WLC, and
specificity was higher for WLC compared to PDD in two out of four studies. Due to the small number
of new studies, it was not considered necessary to update the HTA pooled analyses. For patient and
biopsy-level analysis, pooled estimates with 95% confidence intervals (Cl) for sensitivity, specificity,
positive and negative likelihood ratios and diagnostic odds ratios (DORs) were presented. For
stage/grade level of analysis the median (range) sensitivity across studies were presented. Studies
reporting patient and biopsy-level analysis for carcinoma in situ (CIS) were included in the section on
stage/grade analysis. In the HTA, test performance was presented in terms of the detection of stage
and grade of non- muscle-invasive bladder cancer in two broad categories: (1) less aggressive, lower
risk tumours (pTa, G1, G2) and (2) more aggressive, higher risk tumours (pT1, G3, CIS). For this
evidence review, the median (range) sensitivity across studies for muscle invasive cancer (2pT2) was
also calculated.

In the HTA, meta-analyses were fitted using the HSROC model using the NLMIXED function. This
HSROC model takes account of the diseased and non-diseased sample sizes in each study and allows

estimation of random effects for the threshold and accuracy effects.

For the outcome of recurrence, data from the systematic review of PDD versus WLC is presented.
Three further studies were also added to the meta-analysis using RevMan.
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RESULTS
Result of the literature searches

Figure 5. Study flow diagram

Records after duplicates removed
(n=1297 — Topics B&C)

v

Records screened (n=1297)

v
Full-text articles assessed for
eligibility (n=232)

Full-text articles excluded (n=220)
— 7| (Topic B n=134; excluded n=86)

v

Studies included in evidence

review (n=12)

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 methodological quality of the included studies was assessed using a
modified version of the QUADAS tool containing 13 questions. The results of the quality assessment
are provided in Figure 6. In all studies partial verification bias was avoided (all patients received a
reference standard test) and test review bias was avoided (PDD and WLC were interpreted without
knowledge of the results of the reference standard test). In 96% (26/27) of studies uninterpretable
or intermediate test results were reported or there were none, and withdrawals from the study
were explained or there were none. However, all of the studies were judged to suffer from
incorporation bias in that PDD was considered not to be independent of the reference standard test
as biopsies used in the reference standard test were obtained via the PDD procedure.

Figure 6. Summary of quality assessment of PDD/WLC diagnostic studies
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The quality of the included studies in Zheng et al. (2012) was assessed by the QUADAS tool.
According to the QUADAS assessment, all of the included studies scored >9 points (out of 11),
indicating that they were of good quality.

A summary of the pooled estimate results from the HTA are shown in Tables 9 and 10. 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 11, 12, and 13. 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 is provided in
Tables 14-15, and Figures 7-8.

Evidence statements
PDD versus 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% Cl 80% to 100%) compared
with 71% (95% Cl 49% to 93%) for WLC, whereas the specificity for PDD was 57% (95% Cl 36% to
79%) compared with 72% (95% Cl 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 analysis). In the pooled estimates the sensitivity for
PDD was 93% (95% Cl 90% to 96%) compared with 65% (95% Cl 55% to 74%) for WLC, whereas the
specificity for PDD was 60% (95% Cl 49% to 71%) compared with 81% (95% Cl 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,
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as might be expected because of the smaller number of studies and observations available for this
level of analysis.

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.

PDD versus WLC
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.

PDD versus WLC
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% Cl 0.63 to 0.92), in
favour of HAL cystoscopy. One study (Geavlete et al., 2011) was excluded from the meta-analysis by
Burger et al. (2013) as no raw data was 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).

NBI versus 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 I* 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% Cl 91% to 96%) and 85% (95% Cl 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% Cl 80% to 89%) and 87% (95% Cl 83% to 90%).
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1 Four studies (341 patients, 1195 biopsies) were included in the pooled biopsy level analysis for NBI
2 and WLC. The pooled sensitivity and specificity for NBI were 95% (95% Cl 93% to 96%) and 55%
3 (95% ClI 50% to 59%). The pooled sensitivity and specificity for WLC were 75% (95% Cl 72% to 78%)
4  and 72% (95% Cl 68% to 76%).
5  Therefore, NBI had a higher sensitivity than WLC in both the patient level and biopsy level analyses,
6  with no overlap between Cls. NBI had a lower specificity than WLC in both the patient level and
7  biopsy level analyses. 95% Cls did not overlap in the biopsy level analysis, providing evidence of a
8 difference in diagnostic performance between the two tests.
9 NBI versus WLC
10 Recurrence
11 Moderate quality evidence from one prospective randomised trial of 148 patients (Naselli et al.,
12 2012) comparing TUR performed with NBI or WL, reported a 12-month recurrence rate of 32.9%
13 (25/76) in the NBI group and 51.4% (37/72) in the WL group (RR 0.64, 95% Cl 0.43 to 0.95).
14  Process-related morbidity/Health-related quality of life
15 A cross-sectional questionnaire study was conducted as part of a randomised trial (van der Aa et al.,
16 2008), which assessed patient-reported perceived burden of cystoscopic and urinary surveillance
17  (low quality evidence). Patients completed questionnaires one week after cystoscopy or one week
18  after collection of a urine sample for microsatellite analysis. 732 questionnaires completed by 197
19 patients were available for cystoscopy. The introduction of the cystoscope was considered most
20  often burdensome, being at least quite discomforting in 39% of the questionnaires, and at least
21 quite painful in 35% of the questionnaires. Painful voiding of urine was reported in 31% of cases
22 after cystoscopy, urge and frequency were reported in 35% of questionnaires. Haematuria and fever
23 occurred infrequently. After cystoscopy, at least a little impact on daily activities was reported in
24 134/720 (19%) of the questionnaires, and at least a little impact on social activities were reported in
25  86/723 (12%). Overall burden was calculated from the items on pain and discomfort with scores
26  ranging from one (no burden) to three (much burden). The mean overall burden was 1.33 (SE =
27  0.017). Increasing age was associated with less reported overall burden of cystoscopy.
28
29  Table 9. Summary of pooled estimate results for PDD and WLC for patient-based detection of
30  bladder cancer (reported in Mowatt et al., 2010)
Test | No.of | No. Sensitivity (%) | Specificity (%) | DOR (95% Cl) | Positive Negative
studies | analysed | (95% Cl) (95% Cl) likelihood ratio | likelihood ratio
(95% Cl) (95% Cl)
PDD |5 370 92 (80to 100) | 57 (36to79) 16.50 (1.00 2.17 (1.16 to 0.13(0.01to
10 42.23) 3.19) 0.32)
WLC | 5 370 71 (49 to 93) 72 (47 to 96) 6.44 (1.00to | 2.57 (0.53to 0.40(0.12 to
14.24) 4.61) 0.67)
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1 Table 10. Summary of pooled estimate results for PDD and WLC for biopsy-based detection of
2 bladder cancer (reported in Mowatt et al., 2010)
o e Positive Negative
No. of | No. Sensitivity (%) | Specificity (%) o . e )
Test . DOR (95% CI) | likelihood ratio likelihood ratio
studies | analysed | (95% Cl) (95% Cl)
(95% Cl) (95% Cl)
20.29 (9.20 2.33(1.73to 0.12 (0.06 to
PDD | 14 1746 93(90to96) | 60 (49to 71)
to 31.37) 2.92) 0.17)
7.76 (3.39to | 3.38(2.01to 0.44 (0.33 to
WLC | 14 1746 65 (55to 74) | 81 (73 to90)
11.93) 4.75) 0.54)
3
4 Table 11. Summary of pooled estimate results for NBI and WLC for patient-based detection of
5 bladder cancer (reported in Zheng, 2012)
Test | No.of | No. Sensitivity Specificity DOR (95% | Positive Negative AUC
studies | analysed | (%) (95% ClI) | (%) (95% Cl) | ClI) likelihood likelihood (standard
ratio ratio error)
NBI |5 759 94 (91to0 96) | 85(81to 78) | 185.32 7.04 (3.36 to 0.05(0.01to | 0.978
(45.71to | 14.75) 0.24) (0.015)
751.26)
WLC | 3 648 85 (80to 89) | 87 (83 t090) | 42.93 6.94 (2.05 to 0.18 (0.09to | 0.894
(8.09 to 23.47) 0.36) (0.08)
227.88)
6
7  Table 12. Summary of pooled estimate results for NBl and WLC for biopsy-based detection of
8  bladder cancer (reported in Zheng, 2012)
Test | No.of | No. Sensitivity Specificity | DOR (95% Positive Negative AUC (standard
studies | analysed | (%) (95% Cl) | (%) (95% | Cl) likelihood likelihood error)
Cl) ratio ratio
NBI 4 341 95(93t097) | 55(50to | 23.05(9.23 | 2.08 (1.26to | 0.11(0.07 to | 0.903 (0.067)
(1195 59) to 57.55) 3.45) 0.17)
lesions)
WLC | 4 341 75(72to78) | 72(68to | 5.88(2.41 |2.49(1.17to | 0.42(0.28to | 0.768 (0.056)
(1195 76) to 14.35) 5.27) 0.62)
lesions)
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1 Table 13. Summary of pooled estimate results for NBI for patient-based detection of CIS (reported
2 inZheng, 2012)
3
Test | No.of | No. Sensitivity | Specificity DOR (95% | Positive Negative AUC (standard
studies | analysed | (%) (95% (%) (95% Cl) likelihood ratio likelihood error)
Cl) Cl) ratio
NBI | 4 719 93 (88 to 77 (73 to 48.88 4.55 (2.82 to 0.13(0.05 0.94 (0.033)
96) 80) (15.64to | 7.33) to 0.30)
152.77)
4
5
6
7
8
9
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Table 14. GRADE evidence profile: HAL PDD versus WLC

Quality assessment No of patients Effect
No of Risk of Oth Relati Quality
00 . isk o . . . er elative
Sueles Design e Inconsistency|indirectness|imprecision N U N PDD WLC (95% Cl) Absolute

Recurrence (follow-up 9-12 months)

3! randomised [none none none serious® none 107/310 147/324 RR 0.76 (0.63to | 109 fewer per 1000 (from 36 DDD0
trials (34.5%) (45.4%) 0.92) fewer to 168 fewer) MODERATE

Recurrence (including other published data) (follow-up 9-12 months)

6° randomised |none serious’ none none none 148/539 219/550 RR 0.69 (0.58to | 131 fewer per 1000 (from 76 Cele)
trials (27.5%) (39.8%) 0.82) fewer to 177 fewer) MODERATE

Recurrence (at least one T1 or CIS)

1° randomised [none none none serious® none 26/74 45/87 RR 0.68 (0.47to | 166 fewer per 1000 (from 10 DDDO
trials (35.1%) (51.7%) 0.98) fewer to 274 fewer) MODERATE

Recurrence (at least one Ta)

1° randomised [none none none serious®”  [none 92/256 119/268 RR 0.81 (0.66to | 84 fewer per 1000 (from 151 DDDO
trials (35.9%) (44.4%) 1.00) fewer to 0 more) MODERATE

Recurrence (high risk subgroup)

1° randomised [none none none serious®”  [none 46/126 70/144 RR 0.75 (0.56 to | 122 fewer per 1000 (from 214 DDDO
trials (36.5%) (48.6%) 1.00) fewer to 0 more) MODERATE

Recurrence (intermediate risk subgroup)

1° randomised  |none none none serious®’  |none 43/95 40174 RR 0.84 (0.62to | 86 fewer per 1000 (from 205 @0
trials (45.3%) (54.1%) 1.14) fewer to 76 more) MODERATE

Recurrence (low risk subgroup)

1° randomised  |none none none serious®’  |none 14/78 34/98 RR 0.52 (0.30to | 167 fewer per 1000 (from 38 @0
trials (17.9%) (34.7%) 0.89) fewer to 243 fewer) MODERATE

! From meta-analysis in Burger (2013)

2 Low number of events limits precision
% From meta-analysis in Burger (2013) plus published data from Geavlete 2011; Karaolides 2012; O’Brien 2013
* Published data only from 3 studies.
® From meta-analysis in Burger (2013). Number of studies in subgroup analysis not reported.
® Low number of events
" Confidence interval includes null value
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Table 15. GRADE evidence profile: NBI versus WLC

Quality assessment No of patients Effect
No of Risk of Oth Relati Quality
00 . isk o . . . er elative

siueles Design bias Inconsistency | Indirectness | Imprecision senstlEmiens NBI WLC (95% Cl) Absolute
Recurrence (follow-up 12 months)
1t randomised none none none serious’ none 25/76 37/72 RR 0.64 (0.43 to [ 185 fewer per 1000 (from DDDO

trials (32.9%) (51.4%) 0.95) 26 fewer to 293 fewer) MODERATE
' Naselli 2012

2 Small sample size / Low number of events
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Figure 7. PDD versus WLC. Outcome, Recurrence rate up to 12 months (Burger, 2013)

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dragoescu 2011 8 42 17 45 11.4% 0.50 [0.24, 1.04] - |
Hermann 2011 27 68 38 77 24.8% 0.80 [0.56, 1.16] —&
Stenzl 2010 72 200 92 202 63.7% 0.79[0.62, 1.00] i
Total (95% ClI) 310 324 100.0% 0.76 [0.63, 0.92] ’
Total events 107 147 | | | | | |
T

Heterogeneity: Chiz = 1.41, df =2 (P = 0.49); 12= 0%
Test for overall effect: Z =2.76 (P = 0.006)

I T T T 1
0.10.2 05 1 2 5 10
Favours PDD Favours WLC

Figure 8. PDD versus WLC. Outcome, Recurrence rate up to 12 months (Including published data
from Geavlete 2011; Karaolides 2012; O’Brien 2013).

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dragoescu 2011 8 42 17 45 7.6% 0.50[0.24, 1.04] |
Geavlete 2012* 27 125 37 114 17.9% 0.67 [0.43, 1.02] -
Hermann 2011 27 68 38 77 16.5% 0.80 [0.56, 1.16] -
Karaolides 2012* 4 41 20 45 8.8% 0.22[0.08, 0.59] —
O'Brien 2013 10 63 15 67 6.7% 0.71[0.34, 1.46] - 1
Stenzl 2010 72 200 92 202 42.4% 0.79[0.62, 1.00] i
Total (95% ClI) 539 550 100.0% 0.69 [0.58, 0.82] ‘
Total events 148 219
I ] ] ] ] ]
T

Heterogeneity: Chiz2 = 7.79, df = 5 (P = 0.17); 12 = 36%
Test for overall effect: Z = 4.25 (P < 0.0001)

I T T T 1
0.10.2 05 1 2 5 10
Favours PDD Favours WLC
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Evidence tables

Studies of PDD versus WLC from update search

Study

Participants

Tests

Outcomes summary

Han 2010
Time period: Jan 2008 to Apr 2009
Country: China

Enrolled: 48; analysed: 48

No previous history of BC:NS; history of BC:
NS

Age (years): mean 59 range 36-86

Sex: M 40; F 8

Index test: PDD

Agent: Pirarubicin hydrochloride
Comparator: WLC

‘Random’ biopsies of normal appearing
areas: yes (PDD and WLC)

Unit of analysis: Biopsy (n=238 PDD,
n=225 WLC)

Sensitivity: PDD 96%, WLC 82%
Specificity: PDD 75%, WLC 80%

Kubin 2008
Time period: NS
Country: Austria

Enrolled: 57; analysed: 57

No previous history of BC:NS; history of BC:
NS

Age (years): mean 73 range 38-97

Sex: M 47; F 10

Index test: PDD

Agent: PVP-hypericin

Comparator: WLC

‘Random’ biopsies of normal appearing
areas: no

Unit of analysis: Biopsy (n=150)
Sensitivity: PDD 95%, WLC 85%
Specificity: PDD 53%, WLC 32%

Matsuyama 2009
Time period: NS
Country: Japan

Enrolled: 20; analysed: 20

No previous history of BC: 9; history of BC: 11
Age (years): mean 69 range 56-86

Sex:M 17;F3

Index test: PDD

Agent: 5-ALA

Comparator: WLC

‘Random’ biopsies of normal appearing
areas: yes (NS

whether PDD or WLC or both)

Unit of analysis: Biopsy (n=60)
Sensitivity: PDD 97%, WLC 74%
Specificity: PDD 58%, WLC 85%

Lee 2012
Time period: 2010
Country: Korea

Enrolled: 30; analysed: 30

No previous of BC: 16; previous history of BC:
14

Age (years):mean 60 range 35-80

Index test: PDD

Agent: HAL

Comparator: WLC

‘Random’ biopsies of normal appearing

Unit of analysis: Biopsy (n=134)
Sensitivity: PDD 92%, WLC 81%
Specificity: PDD 49%, WLC 58%

Sex: M 25; F5 areas: NR
Study of health-related quality of life
Study Study design N patients Patient characteristics Outcome measures
Country
van der Aa (2008) Cross-sectional n=197 All non-muscle invasive urothelial cell carcinoma Pain, discomfort, overall burden,
Netherlands guestionnaire physical symptoms, general functioning,

(732 questionnaires)

75% M / 25% F

Mean age=68 years

and satisfaction

Systematic review of diagnostic accuracy of WLC versus NBI
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Study

Methods

Included studies Results

Additional comments

Zheng 2012

Systematic review

Assessed the test performance of narrow band imaging
(NBI) compared with WLC in people suspected of new or
recurrent bladder cancer, and included studies published
in English and Chinese The quality of the included studies
was assessed by the QUADAS tool.

8 included studies. All prospective. Data analysis was conducted using
the Meta-DiSc provided by the

N patients ranged from 50 to 427. Cochrane Collaboration and a random
effects model was used. SROC curves
All studies report diagnostic accuracy for were drawn to describe the joint

recurrent monitoring or for recurrent distribution of true positive and false

monitoring and early diagnosis. positive rates

All considered good quality using QUADAS | Five studies (759 patients) were
pooled for NBI in a patient level
analysis. The pooled sensitivity and
specificity of NBI were 94% (95% ClI
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% Cl 80% to 89%) and
87% (95% Cl 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% Cl 93% to
96%) and 55% (95% Cl 50% to 59%).
The pooled sensitivity and specificity
for WLC were 75% (95% Cl 72% to
78%) and 72% (95% Cl 68% to 76%).

The authors reported
significant heterogeneity
among studies for NBl and WLC
analysis, with I 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.

HTA of PDD versus WLC

Study

Method Included studies

Results

Additional comments

Mowatt et al (2010)

To be included, studies reporting test
performance had to report the HTA review

absolute numbers of true positives,

27 studies (from 36 reports) were included in the

In both patient and biopsy based detection of
bladder cancer PDD had a higher sensitivity
but lower specificity than WLC. Five studies

false positives, false negatives and | Characteristic

| Number | (370 patients) reported patient-based

Well-conducted review.
Relevant to review question.

HTA also included diagnostic
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true negatives, or provide
information allowing their
calculation. The reference standard
for studies of diagnostic accuracy was
histopathological examination of
biopsied tissue. Studies reported as
abstracts only were excluded.

Patients
Enrolled
Analysed

2949
2807

Suspicion of or previously
diagnosed bladder cancer
Suspicion of BC

Previously diagnosed BC
Not reported

946 (41%)
1381 (59%)
481

Age

Median (range) of
means/medians (years)
Not reported

67 (52-72)

Sex

Men

Women

Not reported

1647 (76%)
510 (24%)
656

detection. In the pooled estimates the
sensitivity for PDD was 92% (95% Cl 80% to
100%) compared with 71% (95% Cl 49% to
93%) for WLC, whereas the specificity for PDD
was 57% (95% Cl 36% to 79%) compared with
72% (95% Cl 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 analysis).
In the pooled estimates the sensitivity for PDD
was 93% (95% Cl 90% to 96%) compared with
65% (95% Cl 55% to 74%) for WLC, whereas
the specificity for PDD was 60% (95% Cl 49%
to 71%) compared with 81% (95% Cl 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.

accuracy of cytology and
urinary biomarkers.

Systematic review of PDD versus WLC: Recurrence

Study

Method

Included studies

Results

Additional Comments

Burger et al (2013)

The meta-analysis focused on HAL, used as an

addition to WLC.

included.

Nine studies (10 papers) with 2212 patients were

There were 188 out of 831 patients
(22.6%) who had at least one
additional Ta or T1 tumour that was

Included: prospective studies, patients with
known or suspected NMIBC, used HAL
cystoscopy, used histology to confirm the
nature of lesions (true or false)

Search conducted in July 2011 with no date
restrictions.

Individual patient data was obtained

5 studies excluded patients who had received
chemotherapy or BCG in previous 3 months.

only seen with blue light cystoscopy.
The weighted patient level random-
effects meta-analysis rate was 24.9%
((5% C1 0.184 to 0.328, p<0.001). The
benefit was seen in all risk groups and
in patients with primary and
recurrent tumours. In patients who
had at least one CIS lesion that was
only seen with PDD and who had no
CIS lesions seen with white light
cystoscopy, the detection of patients
with CIS lesions using HAL cystoscopy

Additional raw patient data
was obtained from included
studies.
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was significant (26.7%, 95% Cl1 0.183
t0 0.371, p<0.001). Previous
intravesical therapy had no effect on
tumour detection.

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% Cl 0.63 to 0.92), in favour

of HAL cystoscopy.
Trial of NBI versus WLC: recurrence
Study, Country Participants Intervention/Comparison Results Additional comments
Naselli (2011) Consecutive patients with overt or suspected Randomised to WLC (n=72) or NBI (n=76). Primary endpoint: 1-yr intravesical Randomisation was centralised

bladder cancer between Aug 2009 to Sept
Italy 2010.

Patients with invasive BC or absence of
urothelial cancer after pathology or without
follow-up were excluded.

No patients given immediate intravesical

chemotherapy.

recurrence.

Median follow-up 11 mo (range 2-19).

12-month recurrence rate 32.9%
(25/76) in the NBI group and 51.4%
(37/72) in the WL group (RR 0.64,
95% Cl 0.43 to 0.95).

and used random table.

Reasons for exclusion and
withdrawal provided.
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Health Economic Evidence

Health economic evidence was identified that covered this topic (endoscopic technique) as well as
urinary biomarkers. The evidence is presented in a later section of this report where urinary

biomarkers are discussed.
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2.2 Transurethral surgical technique
2.2.1 Staging the primary tumour

Review question: Does the technique of transurethral surgery in new or
recurrent bladder cancer influence outcomes? (Topic Fla)

Rationale

The accessibility of the bladder through the urethra means that bladder cancers may be treated by
endoscopic excision. This transurethral resection may remove the cancer in its entirety or just
confirm the nature of a cancer before further treatment. This topic will focus upon the practice of
transurethral surgery for non-muscle invasive bladder cancers. Patients with these cancers often
develop further bladder tumours following removal of their first lesion. These further tumours
represent either residual disease (part of the previous cancer at the same location), recurrences
related to the previous bladder cancer but spread to a different part of the bladder or new primary
bladder cancers unrelated to the previous tumours.

The risk of further cancers within the bladder or of progression to invasive cancers reflects many
factors. These may be related to the type of disease (e.g. low or high grade disease, tumours
affecting single or multiple parts of the bladder), the patient (e.g. inherited genetic profile,
continued or stopped carcinogen exposure) or the practice of transurethral surgery. Some surgeons
feel that the practice of transurethral surgery needs to be standardised to all cancers, and include
steps such as biopsying normal looking bladder wall to look for occult abnormal tissue. Others
suggest that surgeons should be able to react to each tumour individually and tailor the practice of
transurethral surgery accordingly. Case series and randomised trials have identified features related
to the tumour and the surgeon that predict future outcomes.

This review will look at the aspects of surgical practice that may affect the subsequent behaviour of
new or recurrent non-muscle invasive bladder cancers. This review should establish in which types of
tumours the different techniques of transurethral surgery are recommended and identify standards
defining good quality transurethral surgery.

Question in PICO format

Population Intervention Comparison Outcomes

Patients with bladder Transurethral resection | Transurethral e Recurrence

cancer (new or with muscle resection without e Progression
recurrent) muscle e Residual tumour rate

e Treatment-related morbidity

e Health-related quality of life,
inc. patient reported
outcomes

Bladder cancer: DRAFT evidence review (September 2014) Page 78 of 929




00 N o 1 b

10
11

12

13

14

15

16
17

18

19

20

21

22

23

24

25
26
27

28
29
30
31
32
33

DRAFT FOR CONSULTATION

METHODS

Information sources
A literature search was also performed by the information specialist (EH).

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria.

Data synthesis
Comparative studies reporting recurrence rates were pooled using RevMan and an overall risk ratio
was calculated.

RESULTS
Result of the literature searches

Figure 9. Study flow diagram

Records after duplicates removed
(n=308)
v
Records screened (n=308) Records excluded (n=277)
v
Full-text articles assessed for Full-text articles excluded (n=14)
eligibility (n=31) d
v
Studies included in evidence
review (n=17)
(Topic F1a n=6; Topic F1b n=11)

Study quality and results
Low quality evidence was reported from six observational studies as assessed with GRADE. A
summary of the included studies is provided in Table 16 and Figures 10-12.

Evidence statements
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%
Cl 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
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pathology reduces rates of recurrence compared to a grossly complete resection, where only 65% of
TUR specimens had muscle present (HR 0.28, 95% Cl 0.13 to 0.63). One 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
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% Cl 0.22 to 0.75). No evidence was reported for
treatment-related morbidity or health-related quality of life.
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Table 16. GRADE evidence profile: TURBT with detrusor muscle versus TURBT without detrusor muscle

Quality assessment No of patients Effect
ualit
e pf Design Ris_k ol Inconsistency|Indirectness|imprecision cher_ oLl DM absent relie Absolute ° ’
studies bias considerations | present (95% ClI)
Recurrence at first follow-up cystoscopy
3! observational studies [none none none none none 198/663 152/309 RR 0.54 (0.46 to |226 fewer per 1000 (from @D00
(29.9%) | (49.2%) 0.64) 177 fewer to 266 fewer) LOW
Recurrence (follow-up mean 16 months)
1° randomised trials serious’®  |none serious” serious®  |none 8/47 23/50 HR 0.28 (0.13 to |302 fewer per 1000 (from| @000
(17%) (46%) 0.63) 138 fewer to 383 fewer) | VERY LOW
Progression (follow-up median 20.8 months)
1° observational studies |none none none serious® none Not reported separately | DM not associated - @000
— 28/245 (11%) in total | with progression, VERY LOW
progressed p=0.29
Residual tumour rate (assessed with: re-TURBT)
1 observational studies |none none none serious® none 9/43 44/85 RR 0.40 (0.22 to (311 fewer per 1000 (from @000
(20.9%) (51.8%) 0.75) 129 fewer to 404 fewer) | VERY LOW
Treatment-related morbidity
0 No evidence
available
Health-related quality of life
0 No evidence
available

" Mariappan 2010, Mariappan 2012, Roupret 2012

2 Kim 2012

% No intent-to-treat analysis in Kim (2012)

* 65% of patients in the comparison 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 reduces precision

® Shoshany 2012

" Huang 2012
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1  Figure 10. Forest plot of presence versus absence of detrusor muscle in TUR specimen: Outcome,
2 recurrence rate at first follow-up cystoscopy

DM present DM absent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mariappan 2010 31 144 40 90 24.2% 0.48[0.33, 0.71] —
Mariappan 2011 (ARI) 13 74 26 71 13.0% 0.48[0.27, 0.86] - v
Mariappan 2011 (WGH) 81 207 32 46  25.7% 0.56 [0.44, 0.73] &
Roupret 2012 73 238 54 102 37.1% 0.58 [0.44, 0.75] &
Total (95% CI) 663 309 100.0% 0.54 [0.46, 0.64] ’
Total events 198 152
! 1 1 1 1 ]
T T 1

Heterogeneity: Chi2 = 0.84, df = 3 (P = 0.84); 12 = 0%
Test for overall effect: Z =7.26 (P < 0.00001)

I T T
0.1 0.2 0.5 1 2 5 10
Favours DM present Favours DM absent

3 Figure 11. Forest plot of immediate 2™ TUR (DM in all specimens) versus no 2™ TUR (DM in 65% of
4  specimens): Outcome, Recurrence

re-TUR no re-TUR Hazard Ratio Hazard Ratio
Study or Subgroup  Events Total Events Total O-E Variance Weight Exp[(O-E)/V], Fixed, 95% CI Exp[(O-E) / V], Fixed, 95% CI
Kim 2012 8 a7 23 50 -7.53 5.94 100.0% 0.28[0.13, 0.63]
Total (95% CI) 47 50 100.0% 0.28[0.13, 0.63] <P
Total events 8 23
! 1 1 ]
T 1

Heterogeneity: Not applicable
Test for overall effect: Z = 3.09 (P = 0.002)

T T
001 0.1 1 10 100
Favours re-TUR  Favours no re-TUR

6  Figure 12. Forest plot of presence versus absence of detrusor muscle in TUR specimen: Outcome,
7  residual tumour rate at re-TUR

DM present DM absent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Huang 2012 9 43 44 85 0.40 [0.22, 0.75] i
I ] ] ] ] ]
I T T T T 1
0.1 0.2 0.5 1 2 5 10
3 Favours DM present Favours DM absent
9
10 References to included studies

11 Huang, J et al. Analysis of the absence of the detrusor muscle in initial transurethral resected
12  specimens and the presence of residual tumor tissue. Urologia Internationalis 2012; 89(3): 319-325.

13 Kim, W et al. Value of immediate second resection of the tumor bed to improve the effectiveness of
14  transurethral resection of bladder tumor. Journal of Endourology 2012; 26(8): 1059-1064.

15 Mariappan, P et al. Detrusor muscle in the first, apparently complete transurethral resection of
16 bladder tumour specimen is a surrogate marker of resection quality, predicts risk of early
17 recurrence, and is dependent on operator experience. European Urology 2010; 57(5): 843-849.

18 Mariappan, P et al. Good quality white-light transurethral resection of bladder tumours (GQ-
19  WLTURBT) with experienced surgeons performing complete resections and obtaining detrusor
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muscle reduces early recurrence in new non-muscle-invasive bladder cancer: validation across time
and place and recommendation for benchmarking. BJU International 2012; 109(11): 1666-1673.

Roupret, M et al. The presence of detrusor muscle in the pathological specimen after transurethral
resection of primary pT1 bladder tumors and its relationship to operator experience. Canadian
Journal of Urology 2012; 19(5): 6459-6464.

Shoshany, O et al. Presence of detrusor muscle in bladder tumor specimens--predictors and effect
on outcome as a measure of resection quality. Urologic Oncology 2014; 32(1): 40-22.

References to excluded studies (with reasons for exclusion)
Reason: not relevant to PICO

Alkhateeb S., F. Surgeon-volume and outcome relation in transurethral resection of bladder tumour
(TURBT). Journal of Urology 2010; Conference(var.pagings): 4-e398.

Badalato, G et al. Does the presence of muscularis propria on transurethral resection of bladder
tumour specimens affect the rate of upstaging in cT1 bladder cancer? BJU International 2011;
108(8): 1292-1296.

Chamie, K. The impact of accurate staging on bladder cancer survival: A process-outcomes link.
Journal of Urology 2012; Conference(var.pagings): 4

Kumano, M. Significance of random bladder biopsies in patients undergoing transurethral resection
of non-muscle invasive bladder cancer. Journal of Urology 2012; 187(4): E513

Huland, H et al. The value of histologic grading and staging, random biopsies, tumor and bladder
mucosa blood group antigens, in predicting progression of superficial bladder cancer. European
Urology 1984; 10(1): 28-31.

Ballon-Landa, EC. Quality of transurethral resection in patients with bladder cancer: A process-
outcomes link. Journal of Clinical Oncology 2014; Conference(var.pagings): 4

Gan, C et al. Snapshot of transurethral resection of bladder tumours in the United Kingdom Audit
(STUKA). BJU International 2013; 112(7): 930-935.

Reason: editorial comment/expert review

Daneshmand, S. The value of extended transurethral resection of bladder tumour (TURBT) in the
treatment of bladder cancer. BJU International 2012; 110(2 Pt 2): E8O

Sedelaar, JPM. Technique of TUR of Bladder Tumours: Value of Repeat TUR and Random Biopsies.
EAU-EBU Update Series 2007; 5(4): 139-144.

Mostafid, H and Brausi, M. Measuring and improving the quality of transurethral resection for
bladder tumour (TURBT). BJU International 2012; 109(11): 1579-1582.

Reason: non-comparative study, no specimens without DM
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Richterstetter, M et al. The value of extended transurethral resection of bladder tumour (TURBT) in
the treatment of bladder cancer. BJU International 2012; 110(2 Pt 2): E76-E79.

Reason: no assessment of presence of DM in specimen or random biopsies

Brausi, M et al. Variability in the recurrence rate at first follow-up cystoscopy after TUR in stage Ta
T1 transitional cell carcinoma of the bladder: a combined analysis of seven EORTC studies. European
Urology 2002; 41(5): 523-531.

Reason: foreign language

Fernandez Gomez, JM et al. [Significance of random biopsies of healthy mucosa in superficial
bladder tumor]. [Spanish]. Archivos Espanoles de Urologia 2000; 53(9): 785-797.

Reason: duplicate of included study

Shoshany, O. Quality control in transurethral resection of bladder tumors (TURBT)-predicting
presence of detrusor muscle (DM) in the surgical specimen and its impact on oncological outcomes.
European Urology, Supplements 2012; Conference(var.pagings): 1-e1046a.
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Evidence tables

Study Study type, Number of Patient characteristics Intervention Comparison Length of | Outcome measures and effect Source of | Additional
study period patients follow-up | size funding comments
Mariappan Retrospective N=398, Mean age 71.1 years New tumours that were DM present N/A RR-FFC: recurrence at first None
2010 cohort study 234 analysed for completely resected using vs. DM follow-up cystoscopy
2005-2006 RR-FFC. Male 254 (71%) WLC and standard absent
Female 102 (29%) resection equipment. All Overall RR-FFC = 30.3% (n=71)
Excluded MIBC, patients had TUR and an Univariate
patients who Tumour size intravesical instillation of and Tumour stage T1, absence of
missed f/up, non- <3cm 261 (73%) MMC (40mg) within 24 hr multivariate DM, resection by junior
TCC, and patients >3em 87 (25%) of resection, unless analysis used surgeons were independent
with incomplete Unknown 3 bleeding or perforation. to assess predictors of RR-FFC.
resections. Attempted to obtain DM in | associations
Tumour multiphicity all resections regardless of | between RR-FFC: 44.4% DM absent vs.
DM present in tumour appearance, by variables 21.7% DM present (OR 2.9,

specimen n=241
(67.7%)

Single 301 (85%)

Multiple 55 (15%)

Grade (WHO 1973)

Gl 86 (24%)
G2 89 (25%)
G3 181 (51%)

Primary stage

Ta 167 (47%)
T1 63 (18%)
T 78 (22%)
Tx 48 (13.5%)

Surgeon category

Senior 230 (65%)
Junior 118 (33%)
Unknown 8

resecting the base
separately if it was not
resected with the main
tumour.

Patients with G3 and/or T1
disease had re-TURBT
within 6wk. All other
patients had cystoscopy at
3 mo following first
TURBT, with recurrence
confirmed by
biopsy/resection.

Of those included in RR-
FFC analysis, 158 patients
had first f/up cystoscopy at
3 mo, 76 had re-TURBT.

95% Cl 1.6-5.4)
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Study Study type, Number of Patient characteristics Intervention Comparison Length of | Outcome measures and effect Source of | Additional
study period patients follow-up | size funding comments
Mariappan Retrospective | N=473 suitable for In the WGH cohort DM present N/A RR-FFC: recurrence at first None
2011 cohort study demographic and intravesical chemo and re- | vs. DM follow-up cystoscopy
DM status WGH ARI TURBT were not standard absent
WGH cohort description cohort cohort treatments. All had 1% WGH cohort (n=253):
1978-1984 n (%) n (%) check cystoscopy under Univariate Overall RR-FFC = 44.7%
(N=341) Mean 64.8 yrs 70yrs general anaesthetic at and
ARI cohort age 3mo. multivariate RR-FFC: 69.6% DM absent vs.
2005-2006 analysis used 39.1% DM present (OR 3.6,
(N=225) Male 224(73) | NR ARI cohort: All patients to assess 95% Cl 1.7-7.5)
Female 84 (27) NR had TUR and an associations
Excluded intravesical instillation of between Tumour multiplicity, absence
MIBC, Tumour size MMC (40mg) within 24 hr variables of DM, and stage were
patients who <3cm 22 (72) NR of resection, unless independent predictors of RR-
missed f/up, >3cm 86 (28) NR bleeding or perforation. FFC.
non-TCC, and Attempted to obtain DM in
patients with Tumour multiplicity all resections regardless of ARI cohort (n=145):
incomplete Single 201 (65) NR tumour appearance, by Overall RR-FFC = 26.9%
resections. Multiple 107 (35) NR resecting the base
separately if it was not RR-FFC: 42.6% DM absent vs.
Grade (WHO 1973) resected with the main 17.6% DM present (OR 2.7,
G1 128 (42) 58 (35) tumour. . 95% Cl 1.2-6.3)
G2 36 (12) 66 (40) Pfatlents with G3 and/or T1
c3 144 (37) 41(25) d|§e§se had re-TURBT
within 6wk. All other
Primary stage patients hac! cystcoscopy at
3 mo following first
Ta 166 (54) 137 (83) TURBT, with recurrence
T1 115 (37) 28 (17) confirmed by
Tx 26 0 biopsy/resection.
Surgeon category
Senior Not 70 (48)
Junior analysed 76 (52)
unknown 19
DM (NMIBC) only
Present 250 (81) 79 (48)
absent 58 (19) 86 (52)
Roupret Retrospective | N=340pT1 Median age | 69 years DM absent in 102 (30%) DM present Not RR-FFC: recurrence at first N/a
2012 cohort study patients Age range 33 to 98 specimens. TURBTs vs. DM reported follow-up cystoscopy
Male 254 (79%) systematically performed absent 30.7% (n=73) DM present
2002-2009 Female 68 (21%) using white-light versus 52.9% (n=54) DM
cystoscopy. Intravesical absent (OR 2.33, 95% CI 1.45-

Bladder cancer: DRAFT evidence review (September 2014)

Page 86 of 929




DRAFT FOR CONSULTATION

Study Study type, Number of Patient characteristics Intervention Comparison Length of | Outcome measures and effect Source of | Additional
study period patients follow-up | size funding comments
Tumour size chemotherapy was not 3.74)
<3cm 101 (27%) routinely administered
>3cm 239 (73%) postoperatively. In case of
multifocal tumours, only
Grade the largest one was
Low 17 (5%) considered in this study.
High 323 (95%) pT1 tumours were
subdivided into 2 groups:
- those with (T1b) or
Primary stage R . .
Tix 33 (10%) without tumour.mvasmn
of the muscularis mucosa
Tla 183 (54%) layer of the lamina propria
T1lb 124 (36%) Y prop
(pT1a).
Surgeon category
Senior 103 (30%)
Junior 237 (70%)
Associated 59 (17%)
CIS
Huang Retrospective | N=216 primary Total n=216 | Re-TUR Primary tumours that were | DM absent n/a Residual tumour rate at re- n/a Not stated
2012 cohort study tumours. n=126 determined to have been vs. DM TURBT (n=128): how many
Excluded Median 6945.6 yrs NR completely resected. present 51.8% (44/85) DM absent vs. patients
2008-2011 incomplete age Standard practice to 20.9% (9/43) DM present underwent
resections, MIBC, attempt a thorough and (multivariate OR 15.537, 95% re-TUR due
non-TCC. Male 173 (80%) NR complete resection Cl 2.814 to 85.789) to lack of
Female | 43 (20%) NR including DM in all DM in 1%
resections. Resect base of TUR or due
Tumour size tu'mour .separately if not t<? G3/T1
3m 156 (72%) 91 (72%) with main tL.Jmour. G3 disease
>3cm 52 (24%) 27 (21%) and/or T1 d}sease a.nd
Unknown | 8 (4) WhOS('E specimens did not
contain DM underwent an
early TURBT within 2-6wks
Grade of 1 TURBT. All 2"
Gl 102 (47%) 52 (41%) resections performed by
G2 59 (27%) 33 (26%) senior surgeons. 128
G3 55 (26%) 51 (40%) || patients were re-resected.
2 patients with unclear
Primary stage surgeon status excluded
Ta 104(48%) 52 (41%) from analysis.
T1 47 (22%) 47 (37%)
T2 30 (14%) n/a
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Study Study type, Number of Patient characteristics Intervention Comparison Length of | Outcome measures and effect Source of | Additional
study period patients follow-up | size funding comments
Tx 35 (16%) n/a
Single 165 (76%) 95 (75%)
Multiple 51 (24%) 33 (26%)
Tumour location
Posterior | 46 (21%) 19 (15%)
Lateral 134 (62%) 85 (67%)
Dome/an | 30 (14%) 17 (13%)
terior
Unspecifi | 6 (3%)
ed
Surgeon category
Senior 120 (56%) 44 (35%)
Junior 94 (44%) 82 (65%)
DM status
Present 110 (51%)
Absent 106 (49%)
Shoshany Retrospective | N=332 with Mean age 73 All had complete resection | DM present Median DM present in 265/332 (79%) Not
2014 cohort study complete Male 266 (80%) of tumour. Specimens vs. DM 20.8 mo specimens. reported
resection of female 66 (20%) analysed by 3 pathologists. | absent Of 253 with TCC and NMIBC,
2008-2009 tumour Bladder cancer 190 (57%) 17 lost to follow-up, 9 unable
Excluded history to have cystoscopic
restaging TURBT. Prior IVT 121 (36%) surveillance, 6 offered RC.
All TURBT Ta 160 (60%) 101 patients had recurrence
performed with T1 81 (30%) 28 progressed .
WLC T 20 (7%) The Presence of DM in 4
™ 8 (3%) specmen was not associated
High grade 159 (58%) with disease recurre.nce
(p=0.65) or progression
<3cm 272 (82%) (0=0.29)
mulitfocal 148 (45%)
Kim 2012 Randomised 126 Inclusion criteria: major axis of tumour Second TURB done Initial TURB Mean Tumour recurrence (2™ TURB No No
Korea clinical trial >2cm, 2 or more tumours, patients had | immediately after first only — follow-up | vs.no 2™ TURB) competin | intention to
previous intermediate or high risk TURB was grossly stopped was 16 8/47 vs. 23/50; HR=0.274 g treat
tumours, the tumours were non- complete. when grossly months (95%C.1. 0.112 to 0.669) financial analysis —
papillary and the tumours had a broad TURB was repeated until complete. for the For high risk group (T1 or interests 19T2and 6
based shape MP in specimen was 65% had MP repeat TaG3) 2yr recurrence rates declared T1G3
Patients who underwent cystectomy confirmed by intra-TUR in TURB TURB were 27.5% versus 58% excluded
(19 T2 and 6 T1G3) were excluded from | frozen biopsy results. specimen group (P=0.015, log rank test) from
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Study Study type, Number of Patient characteristics Intervention Comparison Length of | Outcome measures and effect Source of | Additional
study period patients follow-up | size funding comments
the analysis. and 17 For low risk group 2yr analysis due
Tumour stage months recurrence rates were 50.1% to
Group for the versus 52.6% (P=0.015, log cystectomy.
TalTi] T2 CIS non- rank test) Sub optimal
repeat Cystectomy within 3 months first TURB in
Repeat TURB 32|17 12] 2 group. after TUR (2™ TURB vs. no 2™ the .
TURB) comparison
12/63 versus 13/63 group?
Norepeat [32|18|12| 1 Unclear
whether all
were high
Grade risk NMIBC
Group
Low | High
Repeat TURB 25 38
No repeat 31 32
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2.2.2 Assessing normal looking bladder

Review question: Does random biopsy affect outcomes in people with non-

muscle invasive bladder cancer? (Topic F1b)

Rationale

This review will look at the aspects of surgical practice that may affect the subsequent behaviour of

new or recurrent non-muscle invasive bladder cancers. This review should establish in which types of

tumours the different techniques of transurethral surgery are recommended and identify standards

defining good quality transurethral surgery.

Question in PICO format

Population

Intervention

Comparison

Outcomes

Patients with NMIBC
(new or recurrent)

Transurethral
resection with
random biopsies

Transurethral
resection without
random biopsies

Recurrence

Progression

Residual tumour rate
Treatment-related morbidity
Health-related quality of life, inc
patient reported outcomes

METHODS

Information sources

A literature search was also performed by the information specialist (EH).

Selection of studies

The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)

then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against

the inclusion criteria.

Data synthesis

Studies reporting the rate of positive random biopsies were summarised as a marker of residual

tumour rate. Risk ratios were calculated for the recurrence data from comparative studies.

RESULTS

Result of the literature searches

See flow diagram in Figure 9 above.

Study quality and results

Very low quality evidence from 11 observational studies was reported as assessed with GRADE. The

evidence is summarised in Table 17-18.

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
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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% ClI 0.96 to 1.36) in favour of 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. 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 bleeding and bladder rupture. Progression and health-related quality of
life were not reported in the evidence.
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Table 17. GRADE evidence profile: Random biopsies versus no random biopsies

Quality assessment No of patients Effect
No of Risk of Oth Rand N d Relati Quality
00 : isk o : ' - er andom | No random elative
studies Design bias Inconsistency|Indirectness | Imprecision considerations| biopsy biopsy (95% Cl) Absolute
Recurrence at first check-up
1* observational studies none none none serious” none 104/255 30/140 |RR 1.44(1.03| 94 more per 1000 (from 6 @000
(40.8%) (21.4%) to 2.01) more to 216 more) VERY LOW
Recurrence at first check-up - PUNLMP
1t observational studies none none none serious’ none 0/10 0/24 not pooled not pooled @000
(0%) (0%) VERY LOW
Recurrence at first check-up - TaG1-G2
1t observational studies  |none none none serious® none 51/147 20/95 |RR 1.65 (1.05| 137 more per 1000 (from 11 ®000
(34.7%) (21.1%) to 2.58) more to 333 more) VERY LOW
Recurrence at first check-up - TaG3 and T1G1-G3
1* observational studies none none none serious® none 53/98 10/21 RR 1.14 (0.7 | 67 more per 1000 (from 143 @000
(54.1%) (47.6%) to 1.84) fewer to 400 more) VERY LOW
Recurrence during follow-up (follow-up median 54 months)
1t observational studies none none none serious’ none 174/255 72/140 |RR 1.14 (0.96| 72 more per 1000 (from 21 @000
(68.2%) | (51.4%) to 1.36) fewer to 185 more) VERY LOW
Recurrence during follow-up - PUNLMP (follow-up median 54 months)
1t observational studies none none none serious’ none 3/10 2/24 RR 3.6 (0.71| 217 more per 1000 (from 24 @000
(30%) (8.3%) to 18.37) fewer to 1000 more) VERY LOW
Recurrence during follow-up - TaG1-G2 (follow-up median 54 months)
1* observational studies none none none serious® none 95/147 56/95 RR 1.1 (0.89 | 59 more per 1000 (from 65 @000
(64.6%) (58.9%) to 1.35) fewer to 206 more) VERY LOW
Recurrence during follow-up - TaG3 and T1G1-G3 (follow-up median 54 months)
1" observational studies  |none none none serious” none 76/98 14/21  |RR 1.16 (0.84| 107 more per 1000 (from 107 ®000
(77.6%) (66.7%) to 1.6) fewer to 400 more) VERY LOW
Progression
0 No evidence available | |
Residual tumour rate (assessed with: Positive random biopsy)
11° observational studies  [serious®  |none none none none 580/4270 N/A - - ®000
(13.6%) VERY LOW
Treatment-related morbidity
1° observational studies serious’®  |none none serious? none R biopsies not associated with more - @000
complications e.g. bleeding VERY LOW
Health-related quality of life
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|0 |N0 evidence available | |

" Thortenson 2010 (excluding patients with T2+ primary tumour); > Low number of events/small sample size limits precision; * Thortenson 2010; Librenjak 2010; Cohen 2010; May 2003 ; Gorgus
2002; Taguchi 1998; Mufti 1992; Ozen 1983; Vicente-Rodriguez 1987; Van der Meijden 1999; Witjes 1992; * All non-comparative retrospective cohort studies. Definitions of positive random biopsy
and patient selection for random biopsy varied across studies; ® Librenjak 2010; ® Number of patients and events not reported for treatment-related morbidity
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Table 18. Rate of positive random biopsy by study

Study

Thortenson 2010
Librenjak 2010
Cohen 2010
May 2003
Gorgus 2002
Taguchi 1998
Mufti 1992

Ozen 1983

Vicente-
Rodriguez 1987

Van der Meijden
1999 (EORTC
30863)

Van der Meijden
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
(%)

47/326 (14%)

31/230 (13.5%)

74/1033 (7.2%)
4/84 (4.8%)
12/83 (14.5%)

5/115 (4.3%)

52/314 (16.6%)

6/393 (1.5%)

231/2578 (9%)

References to included studies
Cohen, M. Is there a role for random biopsies of the bladder on the cystoscopy following intravesical
BCG induction course. European Urology, Supplements 2010; Conference(var.pagings): 2

Gogus, C et al. The significance of random bladder biopsies in superficial bladder cancer.
International Urology & Nephrology 2002; 34(1): 59-61.

Librenjak, D et al. Biopsies of the normal-appearing urothelium in primary bladder cancer. Urology
annals 2010; 2(2): 71-75.

May, F et al. Significance of random bladder biopsies in superficial bladder cancer. European Urology
2003; 44(1): 47-50.
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Mufti, GR and Singh, M. Value of random mucosal biopsies in the management of superficial bladder
cancer. European Urology 1992; 22(4): 288-293.

Ozen, H et al. Biopsy of apparently normal bladder mucosa in patients with bladder carcinoma and
its prognostic importance. International Urology & Nephrology 1983; 15(4): 327-332.

Taguchi, | et al. Clinical evaluation of random biopsy of urinary bladder in patients with superficial
bladder cancer. International Journal of Urology 1998; 5(1): 30-34.

Thorstenson, A et al. Diagnostic random bladder biopsies: reflections from a population-based
cohort of 538 patients. Scandinavian Journal of Urology & Nephrology 2010; 44(1): 11-19.

van der Meijden, A et al. Significance of bladder biopsies in Ta,T1 bladder tumors: a report from the
EORTC Genito-Urinary Tract Cancer Cooperative Group. EORTC-GU Group Superficial Bladder
Committee. European Urology 1999; 35(4): 267-271.

Vicente-Rodriguez, J et al. Value of random endoscopic biopsy in the diagnosis of bladder carcinoma
in situ. European Urology 1987; 13(3): 150-152.

Witjes, JA. Random bladder biopsies and the risk of recurrent superficial bladder cancer: A
prospective study in 1026 patients. World Journal of Urology 1992; 10(4): 231-234.

References to excluded studies (with reasons for exclusion)
See excluded studies for topic Fla above
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Evidence tables

Study Study type, Number of Patient characteristics Intervention Compariso Length of | Outcome measures and effect size Source of | Additional
study period patients n follow- funding comments
up
Thorstenso Retrospective N=527 without In all patients the first treatment was R biopsy vs. | Median Rate of concomitant CIS: None
n 2010 cohort primary CIS PUNLMP 34 (6.3%) TURBT. R biopsies recommended in all No R biopsy | 54 mo. 0/10 (0%) PUNLMP
pTaG1-G2 | 243 patients but decision left to treating Max 80 3/147 (2%) pTaG1-G2
1995-1996 (45.2%) urologist. R biopsies taken adjacent to mo 23/103 (22%) pTaG3 and pT1G1-G3
pTaG3 & 125 tumour, the right and left lateral walls, 21/66 (31.8%) pT2+
pT1G1-G3 | (23.2%) the trigone and the posterior bladder
pT2+ 125 wall. Biopsies from prostatic urethra Intravesical recurrence at first check-up:
(23.2%) not generally taken. R biopsies classified PUNLMP=0
as normal or concomitant CIS if CIS TaG1-G2 — R biopsy 95/147 (65%), no Rb
326/527 (62%) had R found in any specimen 56/95 (59%)
biopsies at initial TURBT pTaG3 and pT1G1-G3—-R biopsy 53/98
(54%), no Rb 10/21 (48%)
pT2+ N/A
Any intravesical recurrence during follow-
up:
PUNLMP — R biopsy 3/10 (30%), no Rb
2/24 (8%)
T1G1-G2 — R biopsy 95/147 (65%), no Rb
56/95 (59%)
TaG3 and pT1G1-G3 — R biopsy 76/98
(78%), no Rb 14/21 (67%)
pT2+ N/A
Death due to bladder cancer in pTaG3 or
pT1G1-G3, no R biopsy versus R biopsy
HR =2.5(95% Cl 1.1-5.6)
Librenjak Cohort study N=230 with 176 (77%) Male, mean age | During initial TURBT, R biopsies taken n/a n/a Positive R biopsy (tumour tissue, Tis, and None
2010 appears primary bladder | 67+11 years from normal-appearing urothelium at dysplasia):
prospective cancer 54 (23%) Female, mean edge of resected tumour. Positive Total: 92/230 (40%) pathological findings
age 68+11 years findings of biopsy specimen tumour in normal-appearing urothelium — 42
2001-2008 tissue, tumour in situ (Tis), and (46%) tumour tissue, 31 (34%) Tis, 19
Ta 131 (57%) dysplasia. (21%) dysplasia
T1 61 (27%) Resected the surrounding urothelium
T2 38 (17%) without tumours and biopsy specimens G116/88 (18%)
from the normal-appearing mucosa G2 19/59 (33%)
G1 88 (38%) 6mm away from resection edge, which G357/83 (69%)
G2 59 (26%) was the diameter of the resection loop.
G3 83 (36%) TaG1 16/84 (19%)

Ta G2 11/38 (29%)
TaG3 5/9 (56%)
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Study Study type, Number of Patient characteristics Intervention Compariso Length of | Outcome measures and effect size Source of | Additional
study period patients n follow- funding comments
up
Solitary 156 (68%) T1G1 0 (0%)
Multiple | 74 (32%) T1G2 8/23 (35%)
T1G3 22/38 (58%)
<2cm 85 (37%)
2-5cm 88 (38%) TUR R biopsy result
>5cm 57 (25%) stage
TT* Tis D* total
Ta 17 8 7 32
(131) 13% 6% 5% 24%
T1 10 11 9 30
(61) | 17% | 18% | 15% | 50%
T2 15 12 3 30
(38) 39% 32% 8% 79%
Total 42 31 19
(230) 46% 34% 21%
*TT=Tumour tissue, D=Dysplasia
Treatment-related morbidity: R biopsy not
associated with more complications such
as bleeding and bladder rupture
Cohen Retrospective N=207 NMIBC 108 (52.2%) had normal R biopsies performed in 64/108 (59%) n/a n/a Positive R biopsies: 3/64 (4.7%) Not Abstract
2010 cohort study patients treated | biopsy results and 99 of normal appearing bladders. 2 Ta low grade, 1 Ta high grade, with reported only
with induction (47.8%) had normal concomitant urine cytology.
1998-2007 BCG abnormal/suspicious
results on the cystoscopy
following BCG therapy.

May 2003 Cohort study N=1033 Patients with Ta, T1 or Tis at increased n/a n/a Result of R biopsy: Not
appears consecutive pTa 755 (73%) risk for recurrence underwent multiple No tumour n=905 (87.6%). 128/1033 reported
prospective patients with pTis 37 (4%) biopsies from normal-appearing (12.4%) showed urothelial bladder cancer

Ta, T1 or Tis. pT1 227 (22%) urothelium after TUR. R biopsies with a in R biopsy material
1998-2000 Patients with PTO 14 (1%) cold punch at the time of TURBT.
small, primary, Biopsies explored the bladder floor, TUR R biopsy result
singular G1 346 (34%) right wall, left wall, dome, posterior stage
tumours (€1cm) G2 479 (47%) wall, and prostatic urethra (in males) or Tis | Ta T1 total
were excluded G3 194 (19%) bladder neck (in females) Ta 25 | 26 | 2 53,
from random (755) 7%
biopsies. Multiple | 423 (41%) T 31 15 |7 |44y
Recurrent | 465 (45%) (227) 19%
Tis (37) 13 2 2 17,
46%
To(14) | 5 8 1 14,
100%
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Study Study type, Number of Patient characteristics Intervention Compariso Length of | Outcome measures and effect size Source of | Additional
study period patients n follow- funding comments
up
Total 74 41 12 128,
(1033) 7% | 4% | 1% | 12.4%
*One pT2 lesion was found in a patient
with primary T1 tumour
Upstaging of the primary resected tumour
in 75 patients (7%)

Gogus 2002 | Cohort study N=84 with Ta, R biopsies from normal appearing N/a n/a Results of R biopsy: N/a
appears T1 tumours Mean age | 60 years mucosa performed after TURBT, taken 7/84 (8.3%) had urothelial abnormalities
prospective Age range | 31-88 from right and left bladder walls, (CIS or dysplasia). No pathology in 77/84

anterior and posterior walls, dome, patients.
Male 52 (62%) trigone, and prostatic urethra with cold
Female 32 (38%) cup technique. +ve Rb | Dyspla- CIs
sia
pTa 40 (48%) Ta(40) | 0 0 0
pT1 44 (52%) T1(44) | 7 3 4
15.9% 6.8% 9.1%
G1 26 (31%)
G2 44 (52%) G1 0 0 0
G3 14 (17%) (26)
G2 2 2 0
Solitary | 49 (58%) (44) | 4.5% | 4.5%
Multiple | 35 (42%) G3 > ! 4
(14) 36% 7% 29%

Taguchi Cohort study N=83 with 83 patients treated with TURBT n/a Median n/a

1998 appears NMIBC (all TCC) Mean age | 65.6yrs underwent R biopsy in 6 sites: bladder 18 mo (3- | Incidence of positive R biopsy:
prospective Age range | 39-91 neck, trigone, right and left lateral 61) n=20/83 (24.1%), CIS (n=12, 14.5%),

walls, posterior wall and anterior wall, dysplasia (n=8, 9.6%)
1990-1996 Male 74 (89%) with endoscopically normal mucosal
Female 9 (11%) findings. +ve Dysp | CIS
Random biopsies classified as no Rb lasia
pTa 51 (61%) malignancy (ne.gative'b'iopsy'/) and CIS Non- 14 6 8
oT1 32(39%) and/or dysplasia (p.osm\./e blopsy.). papillary 42% 18% 24%
After TURBT BCG given in 18 patients and/or >3
a1 32 39%) with +ve biopsy or pT1 and/or G3 tum.ours
@ 39 (47%) tu.mours. Eor tumlours. other tha.m G3or Papillary 6 2 4
= 12 (14%) with —ve biopsy 4’-epiadriamycine andlor2 | 12% 4% 8%
i (n=22), or doxorubicin (n=24) was tumours
given. 19 patients with T1G1 solitary
Solitary 39 (47%) tumour and negative biopsy did not (T::tgl_q,) ig% 2.6% 142;'5%
Multiple 44 (53%) receive intravesical instillation.
Recurrence detected in 21/83 (25.3%)
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Study Study type, Number of Patient characteristics Intervention Compariso Length of | Outcome measures and effect size Source of | Additional
study period patients n follow- funding comments
up
<10mm 18 (22%) patients. Median interval between
>10mm 65 (78%) surgery and recurrence=9 months (range,
4 to 26 mo). Recurrence in 15/63 (23.8%)
with negative R biopsy, 3/8 (37.5%) with
dysplasia, and 3/12 (25%) with CIS. No
significant difference in disease-free
survival according to biopsy result.
No patient with positive biopsy showed
progression.
Mufti 1992 Retrospective N=115. Mean age 61, range 31-86 All tumours resected endoscopically. R n/a Mean 3.3 | Rate of epithelial abnormalities in R n/a
cohort study Excluded years mucosal biopsies obtained from yrs, max biopsies: 27/115 (23%)
previous UUT Males: females, 3:1 normal-looking mucosa; one each from 6.5 yrs
1983-1990 and either G3 posterior, right lateral, left lateral and +ve Rb
or associated 72 (67%) Grade 1 anterior wall. Either at same time as G1(77) 15 (19%)
carcinoma of 38 (33%) Grade 2 resection of primary tumour or during G2 (38) 12 (33%)
prostate course of one of the f/up cystoscopies Single (88) 14 (16%)
when bladder was free of visible Multiple (27) 13 (48%)
disease (interval between initial Total (115) 27 (23%)
resection and R biopsies was at least 3
mo). No biopsies takgn closer than 1cm N (% of 27
from the tymour. Patients fo'IIowed up abnormal Rb)
at regular intervals. Int.rave5|cal Dysplasia 17 (63%)
chemotherapy started if new tumours -
became sufficiently frequent and as > (19%)
PT1 G1TCC 3(11%)
numerous that they could not be
controlled by endoscopic treatment pT1G2TCC 2 (7%)
alone, or if biopsies revealed CIS.
Ozen 1983 Cohort study N=25 Mean age 62 years (range, In patients with histologically confirmed | n/a 9to 24 94 biopsies from 25 patients (rate per n/a
appears 58-81) TCC, 100 cold cup biopsies were mo patient not reported):

prospective

1980-1981

G1 3 (12%)
G2 12 (48%)
G3 3 (12%)
G4 7 (28%)
T1 6 (24%)
T2-T4 | 19 (76%)

obtained from normal-looking mucosa
at preselected sites — ureteral orifice,
midline posteriorly, and adjacent to the
tumour. 6 biopsies were found to be
insufficient

Dysplasia 40.49%
Hyperplasia 17.35%
Squamous metaplasia 9.91%
CIS 4.13%

Normal urothelium 28.09%

Dysp | Hyperp | CIS | SM*
lasia lasia
T1 4 2 - 4
T2-T4 | 45 19 5 8
G1 2 - - 1
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Study Study type, Number of Patient characteristics Intervention Compariso Length of | Outcome measures and effect size Source of | Additional
study period patients n follow- funding comments
up
G2 20 9 2 8
G3 8 3 - 2
G4 19 9 3 1
*Sguamous metaplasia
All cases of CIS were in the recurrent
group
Vicente- Retrospective N=457 without TURBT up to deep muscle layer and R n/a n/a n/a
Rodriguez cohort study previous Male 409 (89%) biopsies performed on all patients with CIS on Rbx
1987 treatment Female 48 (11%) flexible forceps in the trigone, behind G1(76) 4 (5%)
1981-1985 the trigone, on the right and left lateral G2 (225) 33 (14.66%)
Mean age | 63 yrs walls and vesical dome. G3(152) 58 (38.16%)
Age range | 18-89 2,272 biopsies performed in 457
patients. 4 Ta-T1(314) 52 (16.56%)
G1 76 (17%) 109 were MIBC and in 53 of these T2-T3 (109) 42 (38.63%)
G2 225 (49%) radical cystectomy was performed. Tx (30) 2 (6.66%)
G3 152 (33%)
Ta-T1 314 (69%)
T2-T3 109 (24%)
TX 30 (7%)
Van der Data from 2 N=512 patients n/a n/a Not
Meijden RCTs of (EORTC 30863) EORTC 30863 - patients EORTC 30863 — R biopsies taken from EORTC 30863 — No abnormalities found in | reported
1999 intravesical with solitary Ta, T1 normal-appearing urothelium with cold 376/393 (95.6%) of patients
therapy after N=957 (EORTC tumours (primary or cup forceps in 393 patients.
TUR 30911) recurrent). 78% M / 22% F CIS Ta >T1 other
Low risk for recurrence EORTC 30911 — Multiple R cold cup Ta 2 1 0 8
and progression biopsies taken from preselected sites in T1 4 1 0 1
normal-appearing urothelium: prostatic Tot | 6 2 0 9
EORTC 30911 - patients urethra, ureteral orifices, right wall, left al 15% | 05 2.3%
with intermediate and wall, anterior wall, posterior wall, dome %

high risk (multiple or
recurrent) Ta, T1 tumours.
80% M / 20% F.

and bladder neck in 602 patients.

EORTC 30911 — No malignancy found in R
biopsies of 532/602 (88.4%) of patients.

Ta T1 STl | cIs*
T0 6 0 0
(28)
Ta 32 3 0
(368)
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Study Study type, Number of Patient characteristics Intervention Compariso Length of | Outcome measures and effect size Source of | Additional
study period patients n follow- funding comments
up
T1 14 14 1
(206)
Total | 52 17 1 21
(602) | 8.6% | 2.8% | 0.2% | 3.5%
* At least 21 patients had CIS in random
biopsy — only 29 patients had information
available on CIS in R biopsy
Witjes 1992 | Prospective N=1026 842 (82%) Male (mean TUR performed as initial therapy plus 4 n/a Mean 3.4 Not
cohort study superficial TCC age65.8+11.2 years) random biopsies from left and right years Patients with abnormal R biopsy reported
of bladder BeSSSRLLLY lateral wall, dome and trigone of (dysplasia and/or CIS): 217/1026 (21.2%)
1983-1990 184 (18%) Female (mean normal looking mucosa with cold cup

age 65.6 £12.9 years)

Ta 691 (67%)
Tl 335 (33%)
Gl 370 (36%)
G2 469 (46%)
G3 197 (19%)
solitary 741 (72%)
multiple 281 (27%)

technique during initial TUR

2-year risk for recurrence was 44.5% in
normal R biopsy group and 47.5% in
abnormal R biopsy group.

R biopsy result was not a significant
prognostic factor for recurrence in
univariate (p=0.14) or multivariate
analyses (p=0.31)
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2.3 Urinary Biomarkers

Review question: What are the diagnostic accuracies of urine testing
technologies for new and recurrent bladder cancer? (Topic B)

Rationale
Urine examination for bladder tumours includes conventional cytological examination and the
relatively limited use of adjunctive tools such as NMP22, FISH (UroVysion) and ImmunoCyt. Although
other urine tests are in development, none are yet routinely available and there is insufficient
evidence to consider them at this time.

The need for higher sensitivity in detection of tumours (new and recurrent) has driven the search for
a test that would either supplement or replace urine cytology. The topic is contentious because
urine cytology, despite the above limitations, is relatively cheap and easily accessible while the use
of markers is associated with additional cost and expertise in interpretation and of uncertain benefit,
particularly if used without cytology.

The value of using markers in defined clinical settings e.g. investigation of haematuria (new cases)
and follow up of patients under surveillance for bladder tumours (recurrent cases) would be a
valuable recommendation if supported by available evidence.

Question in PICO format

Population Index tests Reference Outcomes
standard tests
Patients with suspected Urinary cytology Cystoscopy & e Diagnostic yield
bladder cancer (new or Nuclear matrix protein (NMP22) biopsy e Sensitivity
recurrent) FISH (UroVysion) e Specificity
ImmunoCyt
METHODS

Information sources
A relevant Health Technology Assessment (HTA) was published in 2010 (Mowatt et al., 2010), which
reviewed the diagnostic accuracy of urine biomarkers (FISH, ImnmunoCyt, NMP22) and cytology. The
literature search was updated for this evidence review.

Selection of studies
The same exclusion and inclusion criteria used in the HTA were used to guide the literature search.
To be included, studies reporting test performance had to report the absolute numbers of true
positives, false positives, false negatives and true negatives, or provide information allowing their
calculation. The reference standard was histopathological examination of biopsied tissue. Studies
with fewer than 100 participants were excluded. Studies reported as abstracts only were excluded.
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Data synthesis
There were no new studies reporting the test performance of ImmunoCyt. Nine studies were
identified relating to NMP22, nine 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. For patient-level analysis, pooled estimates with 95% Cls for sensitivity, specificity,
positive and negative likelihood ratios and diagnostic odds ratios (DORs) were presented. For
specimen and stage/grade level of analysis the median (range) sensitivity and specificity across
studies were presented. If the number of specimens reported by a study was one per patient
included in the analysis then this was considered as a patient-level analysis. Studies reporting
patient- and specimen-level analysis for CIS were included in the section on stage/grade analysis. In
the HTA, test performance was presented in terms of the detection of stage and grade of non-
muscle-invasive bladder cancer in two broad categories: (1) less aggressive, lower risk tumours (pTa,
G1, G2) and (2) more aggressive, higher risk tumours (pT1, G3, CIS). For this evidence review, the
median (range) sensitivity across studies for invasive bladder cancer (2pT2) has also been calculated.

RESULTS
Result of the literature searches

Figure 13. Study flow diagram

Records after duplicates removed
(n=1326) — Topics B&C

Y
Records screened (n=1326) Articles excluded (n=1094)

A 4

Full-text articles assessed for Full-text articles excluded (n=203)
eligibility (n=232) (Topic C n=98; excluded n=105)

A 4

A 4

Studies included in evidence
review (n=29)

Study quality and results
The methodological quality of the biomarker and cytology studies was assessed using a modified
version of the QUADAS tool containing 14 questions. The results of the QUADAS quality assessment
for the urinary tests are shown in Figures 14-17.

Figure 14. Summary of quality assessment of ImmunoCyt studies (% of studies)
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Figure 15. Summary of quality assessment of FISH studies (% of studies)
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Figure 16. Summary of quality assessment of NMP22 studies (% of studies)
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Figure 17. Summary of quality assessment of cytology studies (% of studies)
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Evidence statements
A total of 100 studies, reporting the test performance of biomarkers (FISH, ImmunoCyt, and 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 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,
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positive and negative likelihood ratios and DORs for each of the tests were undertaken for patient-
level analysis. Table 19 shows the pooled estimates for sensitivity, specificity and DOR for each of
the tests. Sensitivity was highest for ImmunoCyt at 84% (95% Cl 77% to 91%) and lowest for cytology
at 46% (95% Cl 40% to 52%). ImmunoCyt (84%, 95% Cl 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% Cl 62% to 80%),
ImmunoCyt (84%, 95% Cl 77% to 91%) and NMP22 (68%, 95% Cl 63% to 73%) all had higher
sensitivity than cytology (46%, 95% Cl 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 InmunoCyt and lowest for cytology,
this situation was reversed for specificity, which was highest for cytology at 95% (95% Cl 93% to
96%) and lowest for ImmunoCyt at 75% (95% Cl 68% to 83%). Cytology (95%, 95% Cl 93% to 96%)
had higher specificity than FISH (86%, 95% Cl 79% to 90%), ImmunoCyt (75%, 95% Cl 68% to 83%) or
NMP22 (80%, 95% Cl 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, FISH and cytology performed similarly well [16 (6 to 26), 15 (9 to 27), and 16 (12
to 23), respectively], and NMP22 relatively poorly [9 (6 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 ImmunoCyt 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 20 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.

Table 19. Summary of pooled estimate results for biomarkers and cytology for patient-based
detection of bladder cancer
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Test No. of | No. Common cut-off Sensitivity (%) | Specificity (%) | DOR (95%
studies analysed (95% Cl) (95% Cl) cl)
FISH 18 3,766 Gain of more than 72 (62 to 80) 86 (79 to 90) 15 (9 to 27)
one or more than
two chromosomes
ImmunoCyt 8 2,896 At least one green or | 84 (77 to 91) 75 (68 to 83) 16 (6 to 26)
one red fluorescent
cell
NMP22 37 15,237 210 U/ml 68 (63 to 73) 80 (75 to 84) 9(6to12)
Cytology 52 24,183 Cytologist subjective | 46 (40 to 52) 95 (93 to 96) 16 (12 to
judgement 23)
1
2 Table 20. Summary of median (range) sensitivity of tests across studies for patient-level detection
3 of stage/grade of bladder cancer
Test No. of Lower risk, No. of Higher risk No. of CIS, median No. of Invasive,
studies median studies including CIS, studies (range) studies median
(patients)® (range) (patients)® median (range) (patients)® sensitivity (patients)® (range)
sensitivity sensitivity sensitivity
FISH 10 (2164) 65 (32 to 10 (2164) 95 (50 to 100) 8 (1067) 100 (50 to 6 (1153) 90 (67 to 100)
100) 100)
Immuno | 6(2502) 81 (55 to 6 (2502) 90 (67 to 100) 6 (2502) 100 (67 to 6 (2502) 87 (67 to 100)
Cyt 90) 100)
NMP22 | 22 (7195) 52(0to94) | 22(8996) 79 (0 to 100) 13 (4618) 80 (0to 100) | 20 (9569) 86 (33 to 100)
Cytology | 32(14,069) | 28(0to93) | 32(14,069) | 71 (0 to 100) 18 (7014) 76 (0to 100) | 29(13,222) | 78 (0to 100)
a The number of patients refers to the number included in the overall analysis by the studies

10
11
12

13
14
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Jamshidian, H, Kor, K, and Djalali, M. Urine concentration of nuclear matrix protein 22 for diagnosis
of transitional cell carcinoma of bladder. Urology Journal 2008; 5(4): 243-247.

Song, MJ, Lee, HM, and Kim, SH. Clinical usefulness of fluorescence in situ hybridization for diagnosis
and surveillance of bladder cancer. Cancer Genetics & Cytogenetics 2010; 198(2): 144-150.

Li, HX et al. Comparison of fluorescence in situ hybridization, NMP22 bladderchek, and urinary
liquid-based cytology in the detection of bladder urothelial carcinoma. Diagnostic Cytopathology
2013; 41(10): 852-857.

Required outcomes not reported

Huang, WT et al. Fluorescence in situ hybridization assay detects upper urinary tract transitional cell
carcinoma in patients with asymptomatic hematuria and negative urine cytology. Neoplasma 2012;
59(4): 355-360

Hattori, M et al. Cytological Significance of Abnormal Squamous Cells in Urinary Cytology. Diagnostic
Cytopathology 2012; 40(9): 798-803.

Alameddine, M. The influence of urine cytology on our practice. Urology Annals 2012; 4(2): 80-83.

Abogunrin, F et al. The impact of biomarkers in multivariate algorithms for bladder cancer diagnosis
in patients with hematuria. Cancer 2012; 118(10): 2641-2650.

Terrell, JD et al. Patients with a negative cystoscopy and negative Nmp22[REGISTERED]
Bladderchek[REGISTERED] test are at low risk of missed transitional cell carcinoma of the bladder: a
prospective evaluation. International Braz J Urol 2011; 37(6): 706-711.

Shin, YS et al. Clinical significance of immediate urine cytology after transurethral resection of
bladder tumor in patients with non-muscle invasive bladder cancer. International Journal of Urology
2011; 18(6): 439-443.

Shariat, SF et al. Assessing the clinical benefit of nuclear matrix protein 22 in the surveillance of
patients with nonmuscle-invasive bladder cancer and negative cytology: a decision-curve analysis.
Cancer 2011; 117(13): 2892-2897.

Laucirica, R et al. Do liquid-based preparations of urinary cytology perform differently than classically
prepared cases? Observations from the College of American Pathologists Interlaboratory
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Comparison Program in Nongynecologic Cytology. Archives of Pathology & Laboratory Medicine
2010; 134(1): 19-22.

Maffezzini, M et al. The UroVysion F.1.S.H. test compared to standard cytology for surveillance of
non-muscle invasive bladder cancer. Archivio Italiano di Urologia, Andrologia 2008; 80(4): 127-131.

Turner, B et al. Urine cytology is an unnecessary expense in the evaluation of adult haematuria.
International Journal of Urological Nursing 2009; 3(2): 57-63.

Nguyen, CT et al. Prognostic significance of nondiagnostic molecular changes in urine detected by
UroVysion fluorescence in situ hybridization during surveillance for bladder cancer. Urology 2009;
73(2): 347-350

Voss, IS et al. Changes in specimen preparation method may impact urine cytologic evaluation.
American Journal of Clinical Pathology 2008; 130(3): 428-433.

Wild, PJ et al. Detection of urothelial bladder cancer cells in voided urine can be improved by a
combination of cytology and standardized microsatellite analysis.[Erratum appears in Cancer
Epidemiol Biomarkers Prev. 2010 Feb;19(2):629-30]. Cancer Epidemiology, Biomarkers & Prevention
2009; 18(6): 1798-1806

Wild, P et al. Detection of Urothelial Bladder Cancer Cells in Voided Urine can be Improved by a
Combination of Cytology and Standardized Microsatellite Analysis (vol 18, pg 1789, 2009). Cancer
Epidemiology Biomarkers & Prevention 2010; 19(2): 629-630.

Todenhofer, T et al. Influence of renal excretory function on the performance of urine based markers
to detect bladder cancer. Journal of Urology 2012; 187(1): 68-73.

Todenhofer, T et al. Influence of urinary tract instrumentation and inflammation on the performance
of urine markers for the detection of bladder cancer. Urology 2012; 79(3): 620-624.

Strittmatter, F. Individual learning curve reduces the clinical value of urinary cytology. Clinical
Genitourinary Cancer 2011; 9(1): 22-26.

Kundal, VK et al. Role of NMP22 Bladder Check Test in early detection of bladder cancer with
recurrence. Asian Pacific Journal of Cancer Prevention: Apjcp 2010; 11(5): 1279-1282.

Tritschler S., K. Influence of clinical information on the interpretation of urinary cytology in bladder
cancer: How suggestible is a cytologist? BJU International 2010; 106(8): 1165-1168.

Srirangam, SJ. A prospective comparison of the NMP22 BladderChek assay and voided urine cytology
in the detection of bladder transitional cell carcinoma: Is it time up for urine cytology? British Journal
of Medical and Surgical Urology 2011; 4(3): 113-118.

Sternberg, | et al. The clinical significance of class Il (suspicious) urine cytology. Cytopathology 2011;
22(5): 329-333.

O'Sullivan, P et al. A multigene urine test for the detection and stratification of bladder cancer in
patients presenting with hematuria. Journal of Urology 2012; 188(3): 741-747.
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Raisi, O. The diagnostic reliability of urinary cytology: A retrospective study. Diagnostic
Cytopathology 2012; 40(7): 608-614.

Horstmann, M et al. Combinations of urine-based tumour markers in bladder cancer surveillance.
Scandinavian Journal of Urology & Nephrology 2009; 43(6): 461-466.

Schlake, A et al. NMP-22, urinary cytology, and cystoscopy: a 1 year comparison study. Canadian
Journal of Urology 2012; 19(4): 6345-6350.

Kehinde, EO et al. Comparison of the sensitivity and specificity of urine cytology, urinary nuclear
matrix protein-22 and multitarget fluorescence in situ hybridization assay in the detection of bladder
cancer. Scandinavian Journal of Urology & Nephrology 2011; 45(2): 113-121

Falebita, OA. Urine cytology in the evaluation of urological malignancy revisited: Is it still necessary?
Urologia Internationalis 2010; 84(1): 45-49.

Raina, R et al. The clinical utility of atypical cytology is significantly increased in both screening and
monitoring for bladder cancer when indexed with nuclear matrix protein-22. BJU International 2008;
102(3): 297-300.

Caraway, NP et al. Fluorescence in situ hybridization for detecting urothelial carcinoma: a
clinicopathologic study. Cancer Cytopathology 2010; 118(5): 259-268.

Bolenz, C et al. Urinary cytology for the detection of urothelial carcinoma of the bladder--a flawed
adjunct to cystoscopy? Urologic Oncology 2013; 31(3): 366-371.

Horstmann, M et al. Influence of age on false positive rates of urine-based tumor markers. World
Journal of Urology 2013; 31(4): 935-940.

Odisho, AY et al. Reflex ImmunoCyt testing for the diagnosis of bladder cancer in patients with
atypical urine cytology. European Urology 2013; 63(5): 936-940.

Ritter, R et al. Evaluation of a new quantitative point-of-care test platform for urine-based detection
of bladder cancer. Urologic Oncology 2014; 32(3): 337-344.

Rosser, CJ et al. Multiplex protein signature for the detection of bladder cancer in voided urine
samples. Journal of Urology 2013; 190(6): 2257-2262.

Todenhofer, T et al. Combined application of cytology and molecular urine markers to improve the
detection of urothelial carcinoma. Cancer Cytopathology 2013; 121(5): 252-260.

Todenhofer, T et al. Impact of different grades of microscopic hematuria on the performance of
urine-based markers for the detection of urothelial carcinoma. Urologic Oncology 2013; 31(7): 1148-
1154.

Ho, CC et al. Fluorescence-in-situ-hybridization in the surveillance of urothelial cancers: can use of
cystoscopy or ureteroscopy be deferred? Asian Pacific Journal of Cancer Prevention: Apjcp 2013;
14(7): 4057-4059.
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Park, H-S. Quantitation of Aurora kinase A gene copy number in urine sediments and bladder cancer
detection. Journal of the National Cancer Institute 2008; 100(19): 1401-1411.

Lai, Y et al. UPK3A: a promising novel urinary marker for the detection of bladder cancer. Urology
2010; 76(2): 514-11.

Pu, XY et al. The value of combined use of survivin, cytokeratin 20 and mucin 7 mRNA for bladder
cancer detection in voided urine. Journal of Cancer Research & Clinical Oncology 2008; 134(6): 659-
665.

Abstract only

Shah, JB et al. Use of NMP-22, urovysion or cytology in bladder cancer surveillance protocols: Does
an optimal algorithm exist? Journal of Urology 2008; 179(4, Suppl. S): 323

Smrkolj, T et al. Nuclear matrix protein 22 urinary marker in diagnosing and follow up of urinary
bladder tumors. European Urology Supplements 2009; 8(8): 696

Hosseini, J. NMP22 test versus urine cytology in detection of recurrent bladder cancer. European
Urology, Supplements 2010; 9(6): 594-594.

Jordanoski, SJ. Using nmp22 bladder check test in diagnosis and follow up of the bladder cancer.
European Urology, Supplements 2010; 9(6): 576-577.

Feil, G. Prospective study uroscreen - High validity of urinary tumour markers in early diagnosis of
bladder cancer in a high-risk population. European Urology, Supplements 2011; 10(2): 74-75.

Whitson, JM et al. Decreasing time to detection: Use of fluorescence in situ hybridization in patients
with high risk superficial bladder tumors undergoing intravesical therapy. Journal of Urology 2008;
179(4, Suppl. S): 69

Odisho, AY. Reflex immunocyt testing for diagnosis of bladder cancer in patients with atypical urine
cytology. Journal of Urology 2009; 181(4): 419-419.

Xu, Y. Acridine orange fluorescene exfoliative urinary cytology is a gold standard for the diagnosis of
bladder carcinoma. Journal of Urology 2009; 181(4): 419-420.

Yamamoto, Y. A gain of 5P15.33 by array cgh and fish may become a novel marker for predicting
disease progression in bladder cancer. Journal of Urology 2009; 181(4): 309-309.

Yau, P. NMP22 is predictive of recurrence in high risk superficial bladder cancer patients. Journal of
Urology 2009; 181(4): 641-641

Chau, M. The role of NMP22 in the detection of persistent urothelial cancer of the bladder in
Chinese population. International Journal of Urology 2010; 17: A305-A306.

Ludecke, G. Influence of hemoglobin in detection of bladder cancer by using UBC rapid, NMP22
BladderChek and BTA stat. Anticancer Research 2011; 31(5): 1991-1991.
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Yang, J. Utility of urovysion and cytology in detecting bladder cancers: A study of 1,835 paired urine
samples with clinical and histological correlation. Laboratory Investigation 2011; 91: 111A-111A.

Dudderidge, J. Diagnosis of bladder cancer by combined detection of minichromosome maintenance
5 protein and NMP22 in urine. BJU International 2011; 108: 7-7.

Banek S., S. Predictive value of urine-based tumor markers in a bladder cancer screening population.
European Urology, Supplements 2012; 11(1): E444-U970.

Berry, AB. Value of reflex immunocyt testing for the diagnosis of bladder cancer. Laboratory
Investigation 2012; 92: 192A-192A.

Hatzichristodoulou, G. Nuclear matrix protein 22 (NMP22) as urine-based tumor marker for
detection of primary and recurrent bladder cancer: Comparison of the point-of-care version
(bladderchek) and the ELISA. Journal of Urology 2012; 187(4): E512-E512.

Stanciu, A et al. A Comparison of Some Urine Biomarkers to Cytology and Cystoscopy in Patients with
Recurrent Bladder Tumors. Clinical Chemistry 2009; 55(6, Suppl. S): A116

Review article

Flezar, M. Urine and bladder washing cytology for detection of urothelial carcinoma: Standard test
with new possibilities. Radiology and Oncology 2010; 44(4): 207-214.

Mundy, L and Hiller, JE. NMP22 BladderChek Diagnostic test for bladder cancer: update (Structured
abstract). Health Technology Assessment Database. 2009;(3)

Tsuchiya, KD. Fluorescence in situ hybridization. Clinics in Laboratory Medicine 2011; 31(4): 525-542.

Budman, LI, Kassouf, W, and Steinberg, JR. Biomarkers for detection and surveillance of bladder
cancer. Canadian Urological Association Journal 2008; 2(3): 212-221.

Comment

Grossman, HB. Combined morphologic and fluorescence in situ hybridization analysis of voided urine
samples for the detection and follow-up of bladder cancer in patients with benign urine cytology.
Daniely M, Rona R, Kaplan T, Olsfanger S, Elboim L, Freiberger A, Lew S, Leibovitch |, BioView Ltd.,
Rehovot, Israel. Urologic Oncology: Seminars and Original Investigations 2008; 26(3): 332

Sangar, VK, Ramani, VA, and George, NJ. Should molecular technology replace urine cytology? BJU
International 2008; 102(10): 1361

Population not relevant (e.g. all asymptomatic volunteers/ screening study)

Ludecke, G et al. Comparative analysis of sensitivity to blood in the urine for urine-based point-of-
care assays (UBC rapid, NMP22 BladderChek and BTA-stat) in primary diagnosis of bladder
carcinoma. Interference of blood on the results of urine-based POC tests. Anticancer Research 2012;
32(5): 2015-2018.
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Huber, S et al. Nuclear matrix protein-22: a prospective evaluation in a population at risk for bladder
cancer. Results from the UroScreen study. BJU International 2012; 110(5): 699-708.

Xu, C et al. Utility of a modality combining FISH and cytology in upper tract urothelial carcinoma
detection in voided urine samples of Chinese patients. Urology 2011; 77(3): 636-641.

Pesch, B et al. The role of haematuria in bladder cancer screening among men with former
occupational exposure to aromatic amines.[Erratum appears in BJU Int. 2011 Oct;108(7):1232]. BJU
International 2011; 108(4): 546-552.

Higuchi, TT, Fox, JA, and Husmann, DA. Annual Endoscopy and Urine Cytology for the Surveillance of
Bladder Tumors After Enterocystoplasty for Congenital Bladder Anomalies. Journal of Urology 2011;
186(5): 1791-1795.

Roobol, MJ et al. Feasibility study of screening for bladder cancer with urinary molecular markers
(the BLU-P project). Urologic Oncology 2010; 28(6): 686-690.

Lotan, Y et al. Bladder cancer screening in a high risk asymptomatic population using a point of care
urine based protein tumor marker. Journal of Urology 2009; 182(1): 52-57.

Li, HX et al. ImmunoCyt and cytokeratin 20 immunocytochemistry as adjunct markers for urine
cytologic detection of bladder cancer: a prospective study. Analytical & Quantitative Cytology &
Histology 2010; 32(1): 45-52.

Abdullah, LS. The value of urine cytology in the diagnosis of bladder cancer Cytopathological
correlation. Saudi Medical Journal 2013; 34(9): 937-941.

Sankhwar, M. Nuclear matrix protein 22 in voided urine cytology efficacy in risk stratification for
carcinoma of bladder. World Journal of Oncology 2013; 4(3): 151-157.

Reference standard not met

Marganski, WA et al. Digitized microscopy in the diagnosis of bladder cancer: analysis of >3000 cases
during a 7-month period. Cancer Cytopathology 2011; 119(4): 279-289.

Smith, GD and Bentz, JS. "FISHing" to detect urinary and other cancers: validation of an imaging
system to aid in interpretation. Cancer Cytopathology 2010; 118(1): 56-64.

Nakamura, K et al. Utility of serial urinary cytology in the initial evaluation of the patient with
microscopic hematuria. BMC Urology 2009; 9: 12

Turco, P et al. Is conventional urinary cytology still reliable for diagnosis of primary bladder
carcinoma? Accuracy based on data linkage of a consecutive clinical series and cancer registry. Acta
Cytologica 2011; 55(2): 193-196.

Study design not met
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Chan, ES et al. Using urine microscopy and cytology for early detection of bladder cancer in male
patients with lower urinary tract symptoms. International Urology & Nephrology 2011; 43(2): 289-

3 294,
Ordon, M et al. The fate of an unsatisfactory urine cytology test among patients with urothelial
5 carcinoma. BJU International 2009; 104(11): 1641-1645.
6  Foreign language
7 Kim, WT. Comparison of the efficacy of urine cytology, nuclear matrix protein 22 (NMP22), and
8  fluorescence in situ hybridization (FISH) for the diagnosis of bladder cancer. Korean Journal of
9 Urology 2009; 50(1): 6-11.
10 Kim, JY. Clinical utility of fluorescence in situ hybridization for voided urine for the diagnosis and
11  surveillance of bladder cancer. Korean Journal of Urology 2008; 49(4): 307-312.
12 Zieniuk, K. Importance of urine cytology examination in the diagnosis of bladder urothelial cancer -
13 Own experience. Pediatria i Medycyna Rodzinna 2008; 4(2): 108-112.
14  Lin, Y. Clinical application of fluorescence in situ hybridization assay for detecting molecular cyto-
15  genetic variance of urothelial carcinoma. Chinese Journal of Clinical Oncology 2010; 37(14): 814-816.
16 Unavailable
17 Washiya, K. Cytologic difference between benignity and malignancy in suspicious cases employing
18 urine cytodiagnosis using a liquid-based method. Analytical and Quantitative Cytology and Histology
19  2011;33(3): 169-174.
20
21 Evidence tables
Study Participants Tests Outcomes summary
Bott 2008 Enrolled:590; analysed: 590 Tests and cut-off wused: | Unit of analysis: patient (n=590)
Study design: C-SD No previous history of BC: | NMP22 (point of care), cut | Sensitivity: 56%
Time period: Apr 2005 to | NS; history of BC: NS off NS Specificity: 94%
Dec 2007 Age (years): mean 65 (S.D.
Country: UK 14.3)

Sex:369 M, 221 F

Gudjonsson 2008

Study design: C-SD

Time period: Oct 2004 to
Nov 2005

Country: Sweden

Enrolled: 158 ; analysed: 158
No previous history of BC: 0;
history of BC: 158

Age (years): NS

Sex: NS

Tests and cut-off used:

FISH, minimum of four cells
with gains of two or more
chromosomes or 12 or more
cells with homozygous loss
of the 9p21 locus; cytology
(VU) suspicious classed as
positive

Unit of analysis: Patient
Sensitivity: 30% (FISH)
22% (cytology)
Specificity: 95% (FISH)
98% (cytology)

Viswanath 2008
Study design: CC-SD
Time period: Jun 2003 to

Enrolled: 1000;
986
No previous history of BC:

analysed:

Tests and cut-off used:
Cytology, all abnormal cells
classed as positive

Unit of analysis: Patient
Sensitivity: 59%
Specificity: 94%

Nov 2004 NS; history of BC: NS
Country: UK Age (years): NS
Sex: NS
Brimo 2009 Enrolled: 282; analysed: 282 | Tests and cut-off used: Unit of analysis: Specimen

Study design: C-SD
Time period: Jan 2006 to Jun

No previous history of BC:
NS; history of BC: NS

Cytology, all atypical cells
considered negative

Sensitivity: 28%
Specificity: 86%
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Study Participants Tests Outcomes summary
2008 Age (years): NS

Country: USA Sex: NS

Ferra 2009 Enrolled:140; analysed: NS Tests and cut-off used: Unit of analysis: Specimen

Study design: C-SD
Time period: NS
Country: USA

No previous history of BC:NS;
history of BC: NS

Age (years): mean 69 (26-92)
Sex: NS

FISH (UroVysion), multiple
chromosomal gains (>2) of
chromosomes 3, 7, or 17 in
at least 4 cells or
homozygous loss of 9p21 in
at least 12 cells

Sensitivity: 68%
Specificity: 40%

Gupta 2009

Study design: C-SD

Time period: Feb 2004 to
Aug 2005

Country: India

Enrolled: 145; analysed: 145

No previous history of BC: 0;
history of BC: 145

Age (years): mean 57 (25-83)

Sex: NS

Tests and cut-off used:
NMP22 BladderChek;
Cytology (VU) inconclusive
classified as negative

Unit of analysis: Patient
Sensitivity: 86% (NMP22) 39%
(Cytology) 93%
(MNP22+cytology)

Specificity: 78% (NMP22) 97%

(Cytology) 75%
(NMP22+cytology)

Hara 2009 Enrolled: 127; analysed: 127 | Tests and cut-off used: Unit of analysis: Patient

Study design: C-SD No previous history of BC:0; | Cytology, suspicious classed | Sensitivity: 41%

Time period: Jan 1992 to | history of BC: 127 as negative Specificity: 84%

Aug 2006 Age (years): median 71 (45-

Country: Japan 87)

Sex: 107 M, 20 F

Kwak 2009 Enrolled: 308; analysed: 308 Tests and cut-off used: Unit of analysis: Patient

Study design: C-SD No previous history of BC: | FISH multiple chromosomal | Sensitivity: 56% (FISH), 27%

Time period: Apr 2006 to Jul | 247; history of BC: 61 gains (>2) of chromosomes | (Cytology)

2007 Age (years): mean 60 (+12) 3,7, 0r 17 in at least 4 cells | Specificity: 90% (FISH), 63%

Country: Korea Sex: 205 M, 103 F or homozygous loss of 9p21 | (Cytology)

in at least 12 cells;

Cytology, suggestive of
malignancy and positive
pooled together

Turner 2010

Study design: C-SD

Time period: Oct 2007 to )ct
2008

Enrolled: 219; analysed: 219
No previous history of BC:
NS; history of BC: NS

Age (years): NS

Tests and cut-off used:
NMP22 (BladderChek)

Unit of analysis: Patient
Sensitivity: 70%
Specificity: 93%

Country: UK Sex: NS

Choi 2010 Enrolled:1070; analysed: | Tests and cut-off used: Unit of analysis: Patient

Study design: C-SD 1070 NMP22 BladderChek; | Sensitivity: 78% (NMP22); 46%
Time period: Feb 2006 to Sep | No  previous history of | Cytology (NS) (Cytology)

2009
Country: Korea

BC:808; history of BC: 262
Age (years): mean 59
Sex: 650 M, 420 F

Specificity: 89% (NMP22); 98%
(Cytology)

Feifer 2010

Study design: CC-SD

Time period: Jul 2005 to Jan
2008

Country: Canada

Enrolled: 200; analysed: 200
No previous history of BC: O;
history of BC: 200

Age (years): median 64 (44-
80)

Sex: 132 M, 68 F

Tests and cut-off used:
Cytology, atypical considered
positive

Unit of analysis: Patient
Sensitivity: 50%
Specificity: 90%

Munro 2012 Enrolled: 503; analysed: 478 | Tests and cut-off used: Unit of analysis: Patient
Study design: CC-SD No previous history of BC:NS; | Cytology, atypical classed as | Sensitivity: 66%
Time period: 2005 history of BC: NS positive Specificity: 90%
Country: UK Age (years): median 67 (17-
100)
Sex:371 M, 132 F
Ahn 2011 Enrolled: 275; analysed: 275 | Tests and cut-off used: Unit of analysis: Patient
Study design: CC-SD No previous history of BC: | NMP22 BladderChek | Sensitivity: 68%
Time period: Jan 2004 to | 143; history of BC: 132 (patients ~ with  atypical | Specificity: 80%
Dec 2009 Age (years): NS cytology)
Country: Korea Sex: NS
Bravaccini 2011 Enrolled:289; analysed:289 Tests and cut-off used: Unit of analysis: Patient

Study design: CC-SD

No previous history of BC:NS;

Cytology (NS)

Sensitivity: 39%
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Study

Participants

Tests

Outcomes summary

Time period: Jan 2007 to Jun
2008
Country: Italy

history of BC: NS

Age (years): median 70 (28-
92)

Sex: 238 M, 51 F

Specificity: 83%

Ajit 2009

Study design: C-SD

Time period: 2000 to 2004
Country: India

Enrolled:951; analysed: 652
No previous history of
BC:652; history of BC: 0

Age (years): mean 54

Sex: NS

Tests and cut-off used:
Cytology (VU)

Unit of analysis: Patient
Sensitivity: 69%
Specificity: 91%

Galvan 2011

Study design: CC-SD

Time period: Nov 2007 to
Nov 2008

Country: Spain

Enrolled:223; analysed: ns
No previous history of BC:0;
history of BC: 223

Age (years): median 73 (31-
91)

Sex:182 M, 41 F

Tests and cut-off used:

FISH (UroVysion) 25 cells
with polysomy or >10 nuclei
gaining a single chromosome
or the presence of >50% of
nuclei, with losses of 1 or
both 9p21 signals; Cytology
(VU); White light cystoscopy

Unit of analysis: Specimen
Sensitivity: 93% (FISH); 14%
(Cytology); 82% (Cystoscopy);
100% (FISH+cystoscopy)
Specificity: 92% (FISH); 100%
(Cytology); 90% (Cystoscopy);
85% (FISH + cystoscopy)

Hwang 2011

Study design: C-SD

Time period: Apr 2008 to
June 2009

Country: Korea

Enrolled:1021;
1021

No previous history of BC:
424; history of BC: 597

Age (years): mean 65

Sex: 776 M, 245 F

analysed:

Tests and cut-off used:
NMP22 BladderChek (10
U/ml); Cytology (BW),
outright positive considered
positive

Unit of analysis: Patient
Sensitivity: 32% (NMP22); 38%

(Cytology); 53% (NMP22 +
cytology)
Specificity: 97% (NMP22); 98%
(Cytology); 95% (NMP22 +
cytology)

Blick 2011

Study design: CC-SD

Time period: Mar 2004 to
Dec 2007

Country: UK

Enrolled:778; analysed: 778
No previous history of
BC:778; history of BC: 0

Age (years): mean 67 (37-97)
Sex: 619 M, 159 F

Tests and cut-off used:
Cytology (VU), suspicious
atypia and malignant classed
as positive

Unit of analysis: Patient
Sensitivity: 38%
Specificity: 98%

Hosseini 2012

Study design: C-SD

Time period: Jul 2007 to Feb
2009

Country: Iran

Enrolled:144; analysed: 144
No previous history of BC:0;
history of BC: 144

Age (years): mean 62 (26-86)
Sex: 125M, 19 F

Tests and cut-off used:
NMP22 (BladderChek);
Cytology (VU)

Unit of analysis: Patient
Sensitivity: 44% (Cytology); 79%
(NMP22)

Specificity: 84% (Cytology); 70%
(NMP22)

Siddappa 2012
Study design: C-SD

Enrolled:1428; analysed:1428
No previous history of BC:NS;

Tests and cut-off used:
Cytology  (VU), atypical

Unit of analysis: Patient
Sensitivity: 99%

Time period: Sep 2007 to | history of BC: NS classed as positive Specificity: 75%

Aug 2010 Age (years): mean 46 (6-80)

Country: India Sex: 1069 M, 359 F

Youssef 2012 Enrolled:142; analysed: 123 Tests and cut-off used: Unit of analysis: Patient (with

Study design: C-SD

Time period: Jun 2007 to Jan
2009

Country: USA

No previous history of BC:0;
history of BC: 123

Age (years): mean 69 (35-94)
Sex:91M,32 F

FISH, >4 cells had a gain of
>2 chromosomes 3,7,17 or
when 212 cells had loss of
two copies of 9p21

negative cytology)
Sensitivity: 24%
Specificity: 94%

Sagnak 2011

Study design: C-SD

Time period: Oct 2005 to
Sep 2007

Country: Turkey

Enrolled:164; analysed: 164
No previous history of BC:
165; history of BC: 0

Age (years): mean 31 (SD,
6.4)

Sex: 57 M, 107 F

Tests and cut-off used:
NMP22 BladderChek;
Cytology (VU)

Unit of analysis: Patient
Sensitivity: 100% (NMP22); 0%
(Cytology)

Specificity: 85% (NMP22); 97%
Cytology

Maffezzini 2008

Study design: CC-SD

Time period: May 2003 to
Dec 2004

Country: Italy

Enrolled:150; analysed: 133
No previous history of BC:0;
history of BC: 133

Age (years): mean 68

Sex: 127 M, 23 F

Tests and cut-off used:

FISH (UroVysion) >4 cells had
a gain of 22 chromosomes or
>10 cells with a gain of single
chromosome, or 210 cells
had homozygous loss of
9p21; Cytology (VU)

Unit of analysis: Patient

Sensitivity: 75% (FISH); 47%
(Cytology)
Specificity: 45% (FISH); 69%
(Cytology)

Schlomer 2010
Study design: C-SD

Enrolled:216; analysed:186
No previous history of

Tests and cut-off used:
FISH, >4 cells had a gain of

Unit of analysis: Patient
Sensitivity: 80% (History of BC);
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Study

Participants

Tests

Outcomes summary

Time period: Jun 2007 to Jan
2009
Country: USA

BC:108; history of BC: 108
Age (years): mean 66 (30-96)
Sex: 175 M, F41

>2 chromosomes 3,7,17 or
when 212 cells had loss of
two copies of 9p21

67% (No history of BC)
Specificity: 67% (History of BC);
93% (No history of BC)

Lotan 2008

Study design: C-SD

Time period: May 2006 to
June 2007

Country: USA

Enrolled:120; analysed: 116
No previous history of BC: 50;
history of BC: 70

Age (years): median 65 (SD
14.4)

Sex:91M, 29 F

Tests and cut-off used:

FISH, 24 cells had a gain of
>2 chromosomes 3,7,17 or
when 212 cells had loss of
two copies of 9p21

Unit of analysis:

Sensitivity: 96% (History of BC);
82% (No history of BC)
Specificity: 84% (History of BC);
94% (No history of BC)

Kelly 2012
Study design: CC-SD
Time period: NS

Enrolled: NS; analysed: 1677
No previous history of
BC:1677; history of BC: 0

Tests and cut-off used:
NMP22 (Matritech), 10 U/ml

Unit of analysis: Patient
Sensitivity: 53%
Specificity: 84%

Country: UK Age (years): mean 61 (SD, 16)

Sex: 1040 M, 637 F
Mishriki 2013 Enrolled: NS; analysed: 2778 Tests and cut-off used: | Unit of analysis: Patient
Study design:C-SD No previous history of BC:NR; | Cytology (VU), suspicious | Sensitivity: 45.4%

Time period:1999-2007
Country: UK

history of BC: NR
Age: NR
Sex:1867 M, 911 F

classed as positive

Specificity: 89.5%

Dimashkieh 2013

Study design: C-SD
Time period: 2003-2006
Country: USA

Enrolled: 2870 (specimens);
analysed: 1835 (specimens),
957 patients

No previous history BC: 652;
history of BC: 305

Age: NR

Sex: 610 M, 347 F

Tests and cut-off used:
Cytology (VU and BW)
atypical classed as positive.
FISH 24 cells had a gain of 22
chromosomes 3,7,17 or
when 212 cells had loss of
two copies of 9p21

Unit of analysis: Specimen

Sensitivity:62%  (FISH); 61%
(cytology)
Specificity: 90% (FISH); 84%
(cytology)

Yafi 2014

Study design: C-SD
Time period: 2006
Country: Canada

Enrolled: 1114; analysed; 189
No previous history BC: 28%;
history of BC: 61%

Age: median 73 years

Sex: 910 M, 204 F

used:
atypical

Tests and cut-off
Cytology  (VU):
classed as negative

Unit of analysis: Specimen
Sensitivity: 32%
Specificity: 88%

BW, bladder wash; C-SD, cross-sectional diagnostic study; CC-SD, consecutive cross-sectional diagnostic study; NS, not stated; VU,

voided urine.
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Health Economic Evidence: What are the most effective endoscopic techniques and
urine testing technologies for diagnosing new and recurrent bladder cancer?
(Topics B and C)

Review questions

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

Table21: Pico Table For Urine Testing Technologies For New And Recurrent Bladder Cancer

Population

Index tests

Reference standard

tests

Outcomes

Patients with
suspected
bladder cancer
(new or
recurrent)

e Urinary cytology
e Nuclear matrix

protein (NMP22)
e FISH (UroVysion)
e |mmunoCyt

Cystoscopy & biopsy

¢ Diagnostic yield
e Sensitivity
o Specificity

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

Table 22: Pico Table For Endoscopic Techniques For Diagnosing Bladder Cancer

Population Index tests Reference standard Outcomes

Patients with e  White light Histopathological e Diagnostic yield

suspected cystoscopy examination of biopsied | e Sensitivity

bladder cancer e Narrow band tissue e Specificity

(new or cystoscopy e Process-related

recurrent) e Blue light morbidity
cystoscopy/ e Health-related quality

Photodynamic
diagnosis (PDD)
Alone or in combination

of life

Information sources and eligibility criteria

The following databases were searched for economic evidence relevant to the PICO: MEDLINE,
EMBASE, COCHRANE, NHS EED and HEED. Studies conducted in OECD countries other than the UK
were considered.

Studies were selected for inclusion in the evidence review if the following criteria were met:

e Both cost and health consequences of interventions reported (i.e. true cost-effectiveness
analyses)

e Conducted in an OECD country
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e Incremental results are reported or enough information is presented to allow incremental
results to be derived

e Studies that matched the population, interventions, comparators and outcomes specified in
PICO

e Studies that meet the applicability and quality criteria set out by NICE, including relevance to
the NICE reference case and UK NHS

Note that studies that measured effectiveness using quality of life based outcomes (e.g. QALYs) were
desirable but, where this evidence was unavailable, studies using alternative effectiveness measures
(e.g. life years) were considered.

Selection of studies

The literature search results were screened by checking the article’s title and abstract for relevance
to the review question. The full articles of non-excluded studies were then attained for appraisal and
compared against the inclusion criteria specified above.

Results

Three searches for economic evidence were run over the development of the guideline; one at the
start of the process, an update midway through and a further update at the end of the process. The
diagram below shows the combined results of the three searches and illustrates the sifting process.
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Figure 18: Summary Of Evidence Search And Sifting Process For This Topic

1189 1124
Possibly relevant » Papers excluded based
papers obtained on title and abstract
65 60
Full text papers » Papers excluded based
obtained on full text

4
5 4
Papers included in » Papers not relevant to
evidence review the topic at hand
1

Paper included in
evidence review

It can be seen that, in total, 1,189 possibly relevant papers were identified. Of these, 1,124 papers
were excluded at the initial sifting stage based on the title and abstract while 65 full papers were
obtained for appraisal. A further 56 papers were excluded based on the full text as they were not
applicable to the PICO or did not include an incremental analysis of both costs and health effects.
Therefore, nine papers were included in the systematic review of the economic evidence for this
guideline.

One of these nine papers related to the topic at hand and was thus included in the review of
published economic evidence for this topic; Mowatt et al. 2010. Mowatt et al. 2010 was a
comprehensive report conducted as part of the NIHR HTA programme. The study included a cost-
effectiveness analysis where effectiveness was measured using quality adjusted life years (QALYs)
i.e. a cost-utility analysis.

Quality and applicability of the included study

In most respects, Mowatt et al. 2010 is directly applicable to the decision problem that we are
evaluating since it considers relevant comparators in the UK healthcare system. However, the
majority of the analyses used life years and not QALYs as the measure of effectiveness. This limits
applicability somewhat because QALYs are the effectiveness measure preferred by NICE. No serious
limitations were identified with the analysis, which was generally of a very high standard. However
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some minor limitations were identified, including the use of expert clinical opinion to estimate some

model parameters (in the absence of appropriate data).

Table 23: Table Showing Methodological Quality And Applicability Of The Included Study

Methodological quality

Directly applicable

Applicability

Partially applicable

Minor limitations

Mowatt et al. 2010

Potentially serious limitations

Very serious limitations

Modified GRADE table

The primary results of the analysis by Mowatt et al. 2010 are summarised in the modified GRADE

table below.
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Table 24: modified grade table showing the included evidence (mowatt et al. 2010) comparing urine tests and endoscopic techniques in the diagnosis of

new and recurrent bladder cancer

Study Population | Comparators: initial Costs Effects Incr costs | Incr ICER Uncertainty Applicability | Limitations
diagnosis (follow-up) effects
Mowatt | Men with | Full results of base case analysis (using life years [LYs] as effectiveness measure) One-way sensitivity Partly Minor
etal. suspected | 1.CTL_WLC (CTL_WLC) | £1,043 11.59 - analyses applicable. limitations.
2010 bladder LYs Numerous one-way
cancer. 2. CTL_PDD (CTL_WLC) £1,094 11.60 o1 0.01 £3.423 sensitivity analyses High qu.allty Most of the
NIHR LYs were conducted. evaluation input
HTA - One of the sensitivity that parameters
3.FISH_WLC £1,171 11.62 life | £77 0.01 £5,575 | i< of ticul id
(FISH_WLO) vears .ana yses is o par'lcu ar | considers Yvere
interest because it the UK informed by
4.FISH_PDD (FISH_WLC) | £1,235 11.64 £64 0.02 £2,762 . . .
Ly involved measuring health systematic
s
effectiveness using system. review.
5.NMP22_WLC £1,242 11.61 £6 -0.03 Dominated
QALYs (the
(NMP22_WLC) LYs . . .
effectiveness measure | However, in However, in
6.NMP22_PDD £1,321 11.62 £86 -0.02 Dominated
preferred by NICE). most some
(NMP22_WLC) LYs . .
This was done by analyses, instances,
7.IMM_WLC £1,345 11.63 £109 -0.01 Dominated . . . ) .
applying quality of life NICE’s assumptions
(IMM_WLC) LYs measures associated preferred were
8. IMM_PDD | £1,458 11.65 £223 0.01 £28,864 with other urological effectiveness | necessary
(IMM_WLC) LYs cancers (results shown | measure because of a
9.CSC_CTL_WLC £1,662 11.62 £204 -0.03 Dominated | in table). (QALYs) is lack of
(CTL_WLC) LYs Additional one-way not used. available
10.CSC_FISH_WLC £1,807 11.63 £349 -0.02 Dominated sensitivity ana|y5e5 evidence.
(FISH_WLC) LYs were conducted on key
11.CSC_NMP22_WLC £1,851 11.62 £393 -0.02 Dominated | variables identified by
(NMP22_WLC) LYs the author (using life
12.CSC_CTL_PDD £1,859 11.65 £401 0 Dominated | years as the
(CTL_WLC) LYs effectiveness
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Study Population | Comparators: initial Costs Effects Incr costs | Incr ICER Uncertainty Applicability | Limitations
diagnosis (follow-up) effects
13.CSC_WLC (CSC_WLC) | £1,920 11.60 £462 -0.04 Dominated | measure).

LYs Throughout the
14.CSC_IMM_WLC £1,941 11.63 £483 -0.02 Dominated | analyses, one of the
(IMM_WLC) LYs following strategies
15.CSC_CTL_WLC £1,997 11.62 £539 -0.03 Dominated | was the most cost-
(CSC_WLC) LYs effective strategy
16.CSC_FISH_PDD £2,005 11.66 £547 0.01 £60,284 (assuming a threshold
(FISH_WLC) LYs of £30,000 per life
17.CSC_FISH_WLC £2,042 11.63 £37 -0.03 Dominated | Year):

(CSC_WLC) LYs o CTL_WLC
18.CSC_NMP22_WLC £2,070 11.62 £65 -0.03 Dominated (CTL_WLC)
(CSC_WLC) LYs e CTL_PDD
19.CSC_PDD (CSC_WLC) | £2,082 11.63 £77 -0.03 Dominated (CTL_PDD)

LYs e |IMM_PDD
20.CSC_NMP22_PDD £2,089 11.65 £84 -0.01 Dominated (IMM_WLC)
(NMP22_WLC) LYs e FISH_PDD
21.CSC_IMM_WLC £2,105 11.63 £100 -0.03 Dominated (FISH_WLC)
(CSC_WLC) LYs e CSC_FISH_PDD
22.CSC_CTL_PDD £2,145 | 11.64 £140 -0.01 Dominated (FISH_WLC)
(CSC_WLC) LYs e (CSC_PDD
23.CSC_IMM_PDD £2,195 | 11.66 £190 <0.01 £309,256 (CSC_WLC)
(IMM_WLC) LYs e (CSC_IMM_PDD
24.CSC_FISH_PDD £2,270 | 11.66 £75 0 Dominated (IMM_WLC)
(CSC_WLC) LYs
25.CSC_NMP22_PDD £2,318 | 11.65 £123 -0.01 Dominated | Probabilistic
(CSC_WLC) LYs sensitivity analyses
26.CSC_IMM_PDD £2370 | 1165 | £175 <0.01 £237,863 | " addition, a
(CSC_WLC) LYs probabilistic sensitivity

Bladder cancer: DRAFT evidence review (September 2014)

Page 126 of 929




DRAFT FOR CONSULTATION

Study Population | Comparators: initial Costs Effects Incr costs | Incr ICER Uncertainty Applicability | Limitations
diagnosis (follow-up) effects
Base case analysis results without dominated and extendedly dominated options | analysis (PSA) was

(using LYs as effectiveness measure)

1. CTL_WLC (CTL_WLC) | £1,043 11.59 -
LYs

2. CTL_PDD (CTL_WLC) £1,094 11.60 £51 0.01 £3,423
LYs

4.FISH_PDD (FISH_WLC) | £1,235 11.64 £141 0.04 £3,806
LYs

8.IMM_PDD £1,458 11.65 £223 0.01 £28,864

(IMM_WLC) LYs

16.CSC_FISH_PDD £2,005 11.66 £547 0.01 £60,284

(FISH_WLC) LYs

26.CSC_IMM_PDD £2,370 11.65 £365 <0.01 £270,375

(CSC_WLC) LYs

Sensitivity analysis using quality adjusted life years [QALYs] as effectiveness measure

1. CTL_WLC (CTL_WLC) £1,043 9.00 -
QALYs

2. CTL_PDD (CTL_WLC) £1,094 9.01 £51 0.01 £4,678
QALYs

4.FISH_PDD (FISH_WLC) | £1,235 9.04 £141 0.03 £5,051
QALYs

8.IMM_PDD £1,458 9.04 £223 <0.01 Extendedly

(IMM_WLC) QALYs dominated

16.CSC_FISH_PDD £2,005 9.05 £770 0.01 £66,905

(FISH_WLC) QALYs

19.CSC_PDD (CSC_WLC) | £2,082 9.01 £77 -0.04 Dominated
QALYs

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.

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).
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Study Population | Comparators: initial Costs Effects Incr costs | Incr ICER Uncertainty Applicability | Limitations
diagnosis (follow-up) effects
23.CSC_IMM_PDD £2,195 9.05 £190 0 Dominated
(IMM_WLC) QALYs
26.CSC_IMM_PDD £2,370 9.05 £365 0 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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Evidence statements

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_wWLC)).

While there were concerns about the applicability of the available quality of life (QolL) 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.
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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.

References

1. Mowatt, G., et al. "Systematic review of the clinical effectiveness and cost-effectiveness of
photodynamic diagnosis and urine biomarkers (FISH, ImmunoCyt, NMP22) and cytology for the
detection and follow-up of bladder cancer (Structured abstract)." Health Technology Assessment
(2010): 1.

Full evidence table

The full details of the study included in the evidence review are presented in the evidence table
below.
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Table 25: full evidence table showing the included evidence (mowatt et al. 2010) comparing urine tests and endoscopic techniques in the diagnosis of

new and recurrent bladder cancer

Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
Study 1
Author: Type of analysis: Inclusion criteria: The interventions Effectiveness (LYs): Funding:
Mowatt Cost-effectiveness analysis | People suspected of included in the analysis | 1. CTL_WLC (CTL_WLC) 11.59 This report
etal. (using life years or cases having bladder cancer. were flexible 2. CTL_PDD (CTL_WLC) 11.60 was
of true positives in the cystoscopy (CSC), 3. FISH_WLC (FISH_WLC) 11.62 commissioned
Year: base case). Exclusion criteria: cytology (CTL), three 4. FISH_PDD (FISH_WLC) 11.64 by the NIHR
2010 Not reported types of biomarkers 5. NMP22_WLC (NMP22_WLC) 11.61 HTA
A cost-utility analysis was (NMP22, FISH and 6. NMP22_PDD (NMP22_WLC) 11.62 Programme
Country: | conducted as a sensitivity | Base case (population): ImmunoCyt (IMM)), 7. IMM_WLC (IMM_WLC) 11.63
UK analysis. A bladder cancer white light cystoscopy | 8. IMM_PDD (IMM_WLC) 11.65 Comments
prevalence of 5% was (WLC) and 9. CSC_CTL_WLC (CTL_WLC) 11.62 Authors had
Model structure: assumed in the base case. | Photodynamic 10. CSC_FISH_WLC (FISH_WLC) 11.63 no competing
Two part model: diagnosis (PDD). 11. CSC_NMP22_WLC (NMP22_WLC) 11.62 interests.
Types of cancer and 12. CSC_CTL_PDD (CTL_WLC) 11.65
1. Decision tree prognostic risk groups The model considered | 13. CSC_WLC (CSC_WLC) 11.60
considering applied in the base case: strategies used in 14. CSC_IMM_WLC (IMM_WLC) 11.63
diagnostic tests diagnosis and follow- 15. CSC_CTL_WLC (CSC_WLC) 11.62
2. Follow up of patients | ¢ NMIBC—-75% up. Each strategy 16. CSC_FISH_PDD (FISH_WLC) 11.66
after diagnosis using a =  Low risk—10% consists of a first line 17. CSC_FISH_WLC (CSC_WLC) 11.63
Markov model = Intermediate risk | test and a second line 18. CSC_NMP22_WLC (CSC_WLC) 11.62
-45% test. The 1% line test 19. CSC_PDD (CSC_WLC) 11.63
Cycle length: = High risk —45% could be one test (CSC, | 20. CSC_NMP22_PDD (NMP22_WLC) 11.65
One year although risk CTL or urinary 21. CSC_IMM_WLC (CSC_WLC) 11.63
groups considered in the e MIBC-25% biomarker) or a 22.CSC_CTL_PDD (CSC_WLC) 11.64
care pathway will be =  Local muscle combination of tests 23. CSC_IMM_PDD (IMM_WLC) 11.66
followed for different time invasive — 75% (will always include 24. CSC_FISH_PDD (CSC_WLC) 11.66
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Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
periods: = Metastases — CSC and then either 25. CSC_NMP22_PDD (CSC_WLC) 11.65
25% biomarker or CTL or 26. CSC_IMM_PDD (CSC_WLC) 11.65
e  Twelve months for both). The 2" line test
low risk Sample size: will always be either a | Total costs:
e  Six months for Hypothetical cohort of PDD or WLC. 1. CTL_WLC (CTL_WLC) £1,043
intermediate risk 1000 patients. 2. CTL_PDD (CTL_WLC) £1,094
e Three months for Patients would need to | 3. FISH_WLC (FISH_WLC) £1,171
high risk Age: be positive on both 4. FISH_PDD (FISH_WLC) £1,235
A baseline age of 67 years | tests to be diagnosed. 5.NMP22_WLC (NMP22_WLC) £1,242
Time horizon: old was applied (based on | If negative at the 1* 6. NMP22_PDD (NMP22_WLC) £1,321
20 year time horizon the results of the line, then the patient 7. IMM_WLC (IMM_WLC) £1,345
systematic review). would either receive 8. IMM_PDD (IMM_WLC) £1,458
Perspective: another urine test or 9. CSC_CTL_WLC (CTL_WLC) £1,662
Third party payer Gender: cytology (depending 10. CSC_FISH_WLC (FISH_WLC) £1,807
perspective (NHS) Not explicitly stated but on strategy) or they 11. CSC_NMP22_WLC (NMP22_WLC) | £1,851
appears to be 70% male would not be 12. CSC_CTL_PDD (CTL_WLC) £1,859
Source of base-line data: | and 30% female based on | diagnosed (and would 13. CSC_WLC (CSC_WLC) £1,920
The bladder cancer all cause mortality then possibly be 14. CSC_IMM_WLC (IMM_WLC) £1,941
prevalence rate applied in | calculations. followed-up). 15. CSC_CTL_WLC (CSC_WLC) £1,997
the base case was an 16. CSC_FISH_PDD (FISH_WLC) £2,005
assumed value of 5%. The | All cause mortality The 26 different 17. CSC_FISH_WLC (CSC_WLC) £2,042
authors state that it was appears to be the only strategies of initial 18. CSC_NMP22_WLC (CSC_WLC) £2,070
not literature based model parameter that diagnosis and follow- 19. CSC_PDD (CSC_WLC) £2,082
because it varies would be affected by up considered in the 20. CSC_NMP22_PDD (NMP22_WLC) £2,089
considerably among gender. model are shown 21. CSC_IMM_WLC (CSC_WLC) £2,105
subgroups with different below. Note that the 22.CSC_CTL_PDD (CSC_WLC) £2,145
symptoms (1-20%). Subgroup analysis: investigations used in 23.CSC_IMM_PDD (IMM_WLC) £2,195
None. follow are denoted in 24, CSC_FISH_PDD (CSC_WLC) £2,270
Alternative prevalence brackets. Note also 25. CSC_NMP22_PDD (CSC_WLC) £2,318
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Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
rates were explored in the | The authors state that that in follow-up, the 26. CSC_IMM_PDD (CSC_WLC) £2,370
sensitivity analysis. they intended to perform | same 1% line test will
subgroup analysis but did | be used as in initial ICER (cost per LY):

The proportion of patients | not because of a lack of diagnosis and the 2" 1. CTL_WLC (CTL_WLC) -
with muscle invasive and relevant data. line test is always WLC. | 2. CTL_PDD (CTL_WLC) £3,423
non-muscle invasive 26 Strategies of initial 3. FISH_WLC (FISH_WLC) £5,575
bladder cancer (MIBC and diagnosis and follow- 4. FISH_PDD (FISH_WLC) £2,762
NMIBC) were based on up: 5. NMP22_WLC (NMP22_WLC) Dominated
the literature reviewed 6. NMP22_PDD (NMP22_WLC) Dominated
and opinions from clinical 1. CTL_WLC (CTL_WLC) | 7. IMM_WLC (IMM_WLC) Dominated
experts. 8. IMM_PDD (IMM_WLC) £28,864

2. CTL_PDD (CTL_WLC) | 9. CSC_CTL_WLC (CTL_WLC) Dominated
The risk subgroups within 10. CSC_FISH_WLC (FISH_WLC) Dominated
NMIBC and MIBC were 3. FISH_WLC 11. CSC_NMP22_WLC (NMP22_WLC) Dominated
also based on literature (FISH_WLC) 12. CSC_CTL_PDD (CTL_WLC) Dominated
reviewed and opinions 13. CSC_WLC (CSC_WLC) Dominated
from clinical experts. 4. FISH_PDD 14. CSC_IMM_WLC (IMM_WLC) Dominated

(FISH_WLC) 15. CSC_CTL_WLC (CSC_WLC) Dominated
Prognostic risk groups in 16. CSC_FISH_PDD (FISH_WLC) £60,284
NMIBC were categorised 5.NMP22_WLC 17. CSC_FISH_WLC (CSC_WLC) Dominated
using a combination of the (NMP22_WLC) 18. CSC_NMP22_WLC (CSC_WLC) Dominated
initial classification system 19. CSC_PDD (CSC_WLC) Dominated
from Millan-Rodriguez et 6. NMP22_PDD 20. CSC_NMP22_PDD (NMP22_WLC) Dominated
al. 2000 and the (NMP22_WLC) 21. CSC_IMM_WLC (CSC_WLC) Dominated
classifications at three 22.CSC_CTL_PDD (CSC_WLC) Dominated
months and follow-up 7. IMM_WLC 23. CSC_IMM_PDD (IMM_WLC) £309,256
from Parmar et al. 1989. (IMM_WLC) 24. CSC_FISH_PDD (CSC_WLC) Dominated

25. CSC_NMP22_PDD (CSC_WLC) Dominated

Annual rates of 8.IMM_PDD 26. CSC_IMM_PDD (CSC_WLC) £237,863
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Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
recurrence, progression (IMM_WLC)
and cancer related Results with dominated and
mortality for patients with 9. CSC_CTL_WLC extended dominated options
NMIBC were sourced from (CTL_WLC) removed:
a retrospective cohort 1. CTL_WLC (CTL_WLC) -
study of 1529 patients 10. CSC_FISH_WLC 2. CTL_PDD (CTL_WLC) £3,423
with primary NMIBC in (FISH_WLC) 4. FISH_PDD (FISH_WLC) £3,806
Spain in 1968-96 (Millan- 8. IMM_PDD (IMM_WLC) £28,864
Rodriguez et al. 2000). 11. CSC_NMP22_WLC 16. CSC_FISH_PDD (FISH_WLC) £60,284
(NMP22_WLC) 26. CSC_IMM_PDD (CSC_WLC) £270,375

For MIBC patients, annual
rates of recurrence,
progression and mortality
caused by local muscle
invasive disease were
sourced from a Canadian
retrospective cohort study
of 1,054 MIBC patients
undergoing radical
cystectomy between 1971
and 1999 (Stein et al.
2001).

Probabilities of mortality
for metastases were
sourced from a Danish
RCT investigating the long
term survival of patients
with metastatic bladder

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)

The authors suggest that since people
will be in less than full health it is
likely that the incremental cost per
QALY will be greater than £20,000 for
all strategies apart from 2, 3 and 4.

They further state that the
incremental cost per QALY for
strategy 8 may be greater than
£20,000 but less than £30,000 as long
as the average annual QoL score is
0.65.

Uncertainty:

One-way sensitivity analyses
The authors conducted one-way
sensitivity analysis on the variables
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Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
cancer treated with 18. CSC_NMP22_WLC | that they considered to be important.
chemotherapy (von der (Csc_wLc)
Maase et al. 2005). One of the sensitivity analyses is of
19. CSC_PDD particular interest because it involved
All cause mortality rates (CsC_wLq) measuring effectiveness using QALYs
were sourced from (the effectiveness measure preferred
published UK life tables 20. CSC_NMP22_PDD by NICE). This was done by applying
for 2004-2006. (NMP22_WLC) quality of life measures associated
with other urological cancers.
Source of effectiveness 21. CSC_IMM_WLC
data: (CsC_wLq) Cost-utility analysis
Data on the sensitivity and
specificity of tests were 22.CSC_CTL_PDD Effectiveness (QALYs)
derived from a systematic (CSC_WLC) 1. CTL_WLC (CTL_WLC) 9.00
review of the available 2. CTL_PDD (CTL_WLC) 9.01
clinical evidence, 23. CSC_IMM_PDD 4. FISH_PDD (FISH_WLC) 9.04
conducted by the authors. (IMM_WLC) 8. IMM_PDD (IMM_WLC) 9.04
16. CSC_FISH_PDD (FISH_WLC) 9.05
For flexible cystoscopy 24. CSC_FISH_PDD 19. CSC_PDD (CSC_WLC) 9.01
(CSC), there were no data (CSC_WLC) 23. CSC_IMM_PDD (IMM_WLC) 9.05
available from the 26. CSC_IMM_PDD (CSC_WLC) 9.05
systematic review. 25. CSC_NMP22_PDD
Therefore, it was assumed (CsC_wLq) Costs
that the accuracy of CSCiis 1. CTL_WLC (CTL_WLC) £1,043
equivalent to white light 26. CSC_IMM_PDD 2. CTL_PDD (CTL_WLC) £1,094
rigid cystoscopy (WLC). (CsC_wLc) 4. FISH_PDD (FISH_WLC) £1,235
This assumption is tested 8. IMM_PDD (IMM_WLC) £1,458
in sensitivity analysis. 16. CSC_FISH_PDD (FISH_WLC) £2,005
19. CSC_PDD (CSC_WLC) £2,082
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details characteristics
The relative risk (RR) of 23. CSC_IMM_PDD (IMM_WLC) £2,195
progression in bladder 26. CSC_IMM_PDD (CSC_WLC) £2,370
cancer patients not
receiving treatment (false ICER (cost per QALY)
negative) compared with 1. CTL_WLC (CTL_WLC) -
those receiving treatment 2. CTL_PDD (CTL_WLC) £4,678
(true positive) was 4. FISH_PDD (FISH_WLC) £5,051
assumed to be 2.56. This 8. IMM_PDD (IMM_WLC) Extendedly
assumption is based on dominated
information from the 16. CSC_FISH_PDD (FISH_WLC) £66,905
study by Millan-Rodriguez 19. CSC_PDD (CSC_WLC) Dominated
et al. 2000 using a 23.CSC_IMM_PDD (IMM_WLC) Dominated
comparison of TURBT plus 26. CSC_IMM_PDD (CSC_WLC) Dominated
BCG versus TURBT alone.
Other one-way sensitivity analyses
The authors made Other one-way sensitivity analyses
assumptions about the considered by the authors involved
probability of detecting changes to the following parameters:
missed bladder cancer
following false-negative Note that in the interest of brevity,
results. It was assumed not all results are presented here.
that the following Only the most cost-effective strategy
proportions would be is presented, using a threshold of
detected at each time £30,000 per life year.
point:
e Bladder cancer prevalence rate
First three months — 50% Prevalence = 1%
First year —50% CTL_PDD
Second year —75% Prevalence = 10% (CTL_WLC)
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Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
After second year — 100% CSC_FISH_PDD
Prevalence = 20% (FISH_WLC)
Source of utility data: CSC_IMM_PDD
Not utilised in the base e Sensitivity and specificity of (IMM_WLC)
case because, according flexible cystoscopy
to the authors, no suitable Sensitivity and specificity +5%
QoL data could be IMM_PDD
sourced. Sensitivity and specificity +10% (IMM_WLC)
IMM_PDD
However, the use of QoL Sensitivity and specificity +25% (IMM_WLC)
values associated with CSC_PDD
other urological cancers e RR of progression of bladder (Csc_wLq)
was explored in sensitivity cancer comparing no treatment
analysis. The majority of with treatment
these values were based RR = 2.00
on a published decision FISH_PDD
analysis of management RR =1.50 (FISH_WLC)
options in high risk FISH_PDD
bladder cancer (Kulkarni RR =1.00 (FISH_WLC)
et al. 2007). CTL_WLC
e RRof recurrence comparing PDD | (CTL_WLC)
Source of cost data: and WLC
The costs associated with RR = 0.90
CSC, WLC, cytology, IMM_PDD
ImmunoCyt, FISH and RR = 0.80 (IMM_WLC)
WLC-assisted IMM_PDD
transurethral resection of RR = 0.64 (IMM_WLC)
bladder tumour (TURBT) IMM_PDD
were sourced from 2006 e RR of progression comparing (IMM_WLC)
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details characteristics

NHS reference costs. PDD and WLC

RR =0.90
The additional cost of IMM_PDD
extra equipment, RR =0.80 (IMM_WLC)
personnel and time IMM_PDD
associated with RR =0.56 (IMM_WLC)
photodynamic diagnosis IMM_PDD
(PDD) were obtained from e Discount rate (IMM_WLC)
a business report 6%
prepared by Karl Storz FISH_PDD
(Endoscopy [UK], 2006, 1% (FISH_WLC)
personal communication). IMM_PDD

0% (IMM_WLC)
It was assumed that PDD IMM_PDD
equipment lasts for five e Proportions in each prognostic (IMM_WLC)
years and the average risk group in NMIBC patients
number of PDD test per Low = 30%, high = 30%
year is 100. IMM_PDD

Low = 60%, high = 10% (IMM_WLC)
The cost of a IMM_PDD
computerised tomography e Starting age and time horizon (IMM_WLC)
(CT) scan was based on a 57 years old
previous HTA, which IMM_PDD
investigated diagnostic 77 years old (IMM_WLC)
tests in the investigation FISH_PDD
of haematuria (Rodgers et 10 year time horizon (FISH_WLC)
al. 2006). FISH_PDD

e  Follow up strategies (FISH_WLC)

The cost associated with

Second test in follow-up is PDD
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details characteristics

NMP22 was based on the FISH_PDD

marketing price in the UK (FISH_WLC)

(identified from
MediChecks.com).

Downstream costs
associated with the
treatment and
management of cancer
were also considered. The
total cost of cystectomy
and unit cost of palliative
treatment were based on

The cost of palliative
treatment was estimated
by multiplying the unit
day cost by 135 days
(estimation based on the
opinion of clinical
experts).

The unit cost associated
with radical radiotherapy
was obtained from
Aberdeen Royal Infirmary
(Dr Nabi, University of
Aberdeen, 2008, personal
communication. This unit

2006 NHS reference costs.

Probabilistic sensitivity analysis (PSA)
A PSA was performed to assess the
uncertainty surrounding model
parameters.

Cost-effectiveness acceptability
curves (CEACs) were used to present
the results of the PSA. With the
exception of strategy 1 [CTL_WLC
(CTL_WLC)], none of the strategies
are likely to be cost-effective when
society is willing to pay relatively little
for an additional life year.

Four strategies each have
approximately a 20% probability of
being cost-effective over much of the
thresholds; CTL-WLC (CTL-WLC), FISH-
PDD (FISH-WLC), IMM-PDD (IMM-
WLC) and CSC-FISH-WLC (FISH-WLC).

As well as performing a PSA on the
base case analysis (above), the
authors also conducted a PSA on the
sensitivity analysis where QALYs are
used as the effectiveness measure.
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Primary
details

Design

Patient
characteristics

Interventions

Outcome measures

Results

Comments

cost was then multiplied
by 35 sessions (reflecting
that radical radiotherapy
requires 30-40 sessions).

The costs associated with
three drug treatments;
mitomycin, BCG and
cisplatin were derived
from the British National
Formulary (BNF).

Currency unit:
UK pound sterling (£)

Cost year:
Not reported but most

costs seem to be based on
2006 prices.

Discounting:
Annual rate of 3.5% for

costs and benefits

The results were similar to the PSA in
the base case in that none of the
strategies are clearly preferred.
However, three strategies have
approximately 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).

This differs from the PSA in the base
case, where IMM-PDD (IMM-WLC)
was also in this group (it now has
around a 15% probability of being
cost-effective over much of the
thresholds).
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2.4 Imaging
2.4.1 Staging of the bladder and pelvic lymph nodes

Review 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? (Topic D1)

Rationale

Accurate staging of bladder cancer is important as tumour stage is key in determining the most
appropriate treatment for an individual patient. Tumours are initially categorised as either muscle
invasive or non muscle invasive, based upon histological analysis of specimens obtained at
transurethral resection of the tumour. Non muscle invasive tumours are subcategorised as either
high risk or low risk, dependent upon histological features. Low risk non muscle invasive disease
makes up the largest group of patients with bladder cancer and these patients do not usually
undergo any imaging staging (however, the evidence base for this requires review). Patients with
muscle invasive or high risk non muscle invasive tumours have a higher risk of tumour extension
beyond the bladder wall, of spread to adjacent organs, of lymph node involvement and of distant
metastases and these patients require imaging staging. At present in the UK, initial tumour staging
is performed almost exclusively with either CT or MRI. There is generally considered to be little
difference in the accuracy of these modalities in terms of staging of the primary tumour (T staging).

Alternative imaging techniques for staging include PET/CT. The most commonly used PET tracer,
18F-FDG, is unsuitable for local staging of primary bladder tumours as the bladder wall is obscured
by intense activity within the urine. However, 18F-FDG-PET/CT may be accurate in the diagnosis of
nodal involvement or distant metastases. PET/CT using alternative tracers which are not excreted in
the urine, such as 18F-choline, has been studied in the staging of bladder cancer, but these tracers
are more expensive and not widely available. This review should establish the relative accuracy of CT
and MRI in the staging of muscle invasive bladder cancer, particularly with regard to recent
development in MRI technique, such as perfusion and diffusion imaging. The role of these imaging
techniques as well as PET/CT should also be established in the restaging of patients with bladder
recurrence under consideration for salvage cystectomy.

Question in PICO format

Populations Test Comparators Outcomes
Low risk NMIBC Pelvic CT Pelvic MRI (including multi- e Sensitivity and specificity * for
High risk NMIBC parametric MRI) - T3b or higher disease
MIBC PET-CT - T2 or higher disease
No imaging (in NMIBC - Local recurrence
population only) - Regional lymph node metastasis

e Change in management

e Overall survival

e  Progression free survival

e Morbidity associated with the test
procedure
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*Compared to reference standard of histopathology of surgical specimens or clinical/radiological follow up
when there is no surgery.

METHODS

Information sources

A literature search was also performed by the information specialist (EH).

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria. A date limit of 1990 onwards was agreed due to significant improvements in
the imaging technology, which will impact upon diagnostic accuracy.

Data synthesis
Studies were presented according to outcomes reported. Due to heterogeneity across studies,
diagnostic accuracy data could not be pooled. A narrative summary of the evidence is presented.

RESULTS
Result of the literature searches

Figure 19. Study flow diagram

Records screened after duplicates Records excluded (n=921)
removed — Topics D1, D2, D3 & D4 »
(n=1008)

A 4
Full-text articles assessed for Full-text articles excluded (n=49)
eligibility — Topic D1 (n= 87) >

\ 4

Studies included in evidence
review (n=38)

Study quality and results
The QUADAS-2 assessment tool was used to evaluate risk of bias in the 36 diagnostic accuracy
studies. 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

Bladder cancer: DRAFT evidence review (September 2014) Page 142 of 929



10
11
12
13
14
15
16
17

18

19

20
21
22
23
24
25

DRAFT FOR CONSULTATION

reference standard (e.g. cystectomy or TURBT). The results of the QUADAS-2 assessment are
provided in Figure 20.

Figure 20. QUADAS-2 risk of bias assessment results

QUADAS-2 Domain

PATIENT SELECTION

0% 20% 40% 60% 80% 100%

Proportion of studies with low, high or unclear

B Low [ High ®mUnclear
RISK of BIAS

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 (see Table 26). 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, the staging accuracy of MRI ranged from 30% to 89%. Across five studies, 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 (see
Table 27). 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-
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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 T2WI plus DWI and 94% for
T2WI plus contrast enhancement. Six MRI studies reported patient-based analysis of sensitivity and
specificity (see Figure 21). 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 reported the diagnostic accuracy of
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

See Figures 22 and 23. 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, from 13% to 45%
across the eight CT studies and from 13% to 33% across the seven MRI studies. 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. 2011). 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
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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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Table 26: Accuracy of T-staging by imaging modality (% of tumours understaged, overstaged and accurately staged by imaging)

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

TotalN Ref Tvoe of N CT stage / N Pathological stage No. (%) No. (%) No. (%) N MRI stage / N Pathological stage No. (%) No. (%) No. (%)
Study ) standard bl under- over- accurately Type of MRI under- over- accurately
patients CcT Ta T1 T2 T3a T3b T4 Ta T1 T2 T3a T3b T4
(N) staged staged staged staged staged staged
7 not 1 not
Tachib TUR (26 13/26 6(23 13 (50 22/26 4 (15 22 (85
a<::19|9:na 57 (26) CECT / detected 23) (50) Gd-CE / detected (15) (85)
RC (31) 1/5 5/11  2/6 5/7 1/2  6(19) 10(32) 14 (45) 3/5 7/11 4/6 4/7 2/2 5 (16) 6(19) 20 (65)
T1W 0/3 0/9 2/4 9/12 5/6 8(22) 12 (33) 16 (44)
TUR (14 T2W 1/3 4/9 2/4 10/12 5/6 5(14 9(25 22 (61
Kim 1994 36 (14) CECT 0/3 3/7 0/2 10/12 3/4 3(10) 10 (34) 16/29 (55) / / / / / (14) (25) (61)
RC (22) Gd-CE 1/3 3/6 1/2 9/10 4/4 2(7) 7 (26) 18(67)
Late Gd-CE 1/3 3/9 2/4 10/12 6/6 1(3) 12 (33) 23 (64)
Gd-CE 33/54 8/9 4/6 10/11 6/6 3(3 5(6 73 (85)°
Tanimoto 86 TUR (47) 5 / / / / / @) (®) (85)
CECT 26/54  5/9  3/6 811 5/6 5(6)  23(27)  47(55) Conventional
1992 tumour  RC(32) VIR 33/54 2/9  3/6 7/11  5/6  9(10)  18(21)  50(58)
V Gd-CE
;(;f‘;s 16 AIRC  CECT - - - - - 16 5(31) 10 (63) - - - - 1(6) 6(38)  9(56)
Tritschler 18/
276 RC MDCT 63/114 29/96 30% 17% 51%
2012a 46
Rajesh Gd-CE phased
! 100 AITUR Phased  3p/s5 2840 - 23 12 13(13) 24(24)  63(63)
2011 array body coil
TO
Daneshma . a4/
122 All RC Dynamic Gd-CE 2/ 23/38 12/27 8/15  29(27)  31(29) 47 (44)
nd 2012 28
14
Tekes Gd-CE phased
71 unclear p T 16/24 6/10 11/21 7/6 4(6) 23(32) 44 (62)
2005 array pelvic coil
68 Gd-CE 6/31 5/11 5/6 8/9 14 (25 19 (33 24 (42
TUR (47) / / / / (25) (33) (42)
Neuerberg
RC (13)
1991 Bi ()
26 'opsy TIW4T2W  0/13 1/3 3/3 3/4  5(22) 11(48)  7(30)
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S Ref o N CT stage / N Pathological stage No. (%) No. (%) No. (%) N MRI stage / N Pathological stage No. (%) No. (%) No. (%)
Study ) standard bl under- over- accurately Type of MRI under- over- accurately
patients (o) Ta T1 T2 T3a T3b Ta T1 T2 T3a T3b T4
(N) staged staged staged staged staged staged
T1W Gd-CE 28/33 3/4 3/5 3/5 2/3 4(8) 7 (14) 39 (78)
Narumi 0 TUR (33)
1993 RC(17)
Oblique T2W 21/33 2/4 3/5 3/5 1/3 5 (10) 15 (30) 30 (60)
Liedberg Gd-CE T1 and
47 RC - - - - - 6 (13) 23 (49) 18 (38)
2013 T2
EAssmy R DWI 21/33 25/33 30/32 7/8 3(3) 20(19)  83(78)
2009 T2W 1/33 8/33 25/32 7/8 8(8) 56 (53) 42 (40)
Unenhanced 11,
8/10 7/10  11/14 / 9 (18) 3(6) 37 (76)
Barentsz 29 RC (57) T1+T2 15
1996 TUR (4) Unenhanced 14/
5/10 9/10 12/14 7 (14) 2 (4) 40 (82)
T1+T2+DWI 15
Ghafoori 108 TUR (10 0 8 23
! (10) T1+T2 CE / / 37/42 26/32 / 6 (6) 8(7) 94 (87)
2013 tumour RC (76) 1 10 23
T1+T2 - - - - - 5 (26) 4(21) 10 (53)
Watanabe TUR (10)
19 T1+T2+Gd-CE - - - - - 5 (26) 3(16) 11 (58)
2009 RC (8)
T1+T2+DWI - - - - - 5 (26) 1(5) 13 (68)
Nishimura
27 RC 1.5-T - - - - - 4(15) 7 (26) 16 (59)
2009
Persad TUR (30 0.5-T 11/1
53 (30) 18/18 18/22 / 2(4) 4 (4) 47 (89)
1993 RC (25) T14T2 3
T1WI 14/25 - 3/9 10/11 1/1 2 (4) 18 (38) 28 (58)
Scattoni a8 TUR (25) T2WI 17/25 2/2 4/9 10/11 1/1 2(4) 12 (25) 34 (71)
1996 RC (23) Gd-CE 21/25 1/2 6/9 10/11  1/1 1(2) 8(17) 39 (81)
Late Gd-CE 11/25 = 5/9 10/11 1/1 1(2) 20 (42) 27 (56)

1 pT2 tumour not detected by CT; ‘11 pT1 tumours not detected by CT; ’g pT1 tumours not detected by Gd-CE MRI; ‘9 pT1 not detected by conventional MRI
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Table 27: T staging and Lymph node staging sensitivity and specificity

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

stud Total N Outcome Pathology staging CT staging (%) MRI staging (%)
i patients (No. pN+) Type of CT  Sensitivity Specificity PPV NPV Type of MRI Sensitivity  Specificity PPV NPV
Tachibana
1991 57 <T1 versus 2T2 31RC, 26 TUR CECT 96 58 71 93 Gd-CE 96 83 83 96
T1W 78 78 78 78
X T2W 83 78 79 82
Kim 1994 36 Ta-T3a versus T3b-T4 22 RC, 14 TUR CECT 93 71 78 91
Gd-CE 86 73 80 80
Late Gd-CE 86 100 72 78
, F-FDG
Jensen 2011 18 LN detection RC (3) 33 93 50 88 T1+4T2 0 80 0 80
PET/CT
. <T2 versus
Liedberg 86 42 55 79 3-T enhanced T1 86 31 50 73
47 T3 or N+ RC (8) CECT
2013 . and T2
LN detection 50 90 50 90
CcT 50 79 25 92
. Gd-CE phased
Vargas 2012 16 LN detection RC (2) C-acetate . 50 71 20 91
100 71 33 100 array body coil
PET/CT
Daneshmand LN detection 41 87 48 84
122 RC (27) Gd-CE
2012 <T2NO versus 2T3NO 77 60 76 61
T2 weighted 88 74 63 93
T2 plus DW 88 100 100 95
<T1 versus 2T2
T2 plus CE 94 86 76 97
Takeuchi 40 (52 17 RC All image sets 94 100 100 97
2009 tumours) 23 TUR T2 weighted 50 95 71 88
T2 plus DW 70 97 88 93
<T2 versus 2T3
T2 plus CE 80 92 88 93
All image sets 80 97 89 95
. <T1 versus >T2 Gd-CE phased 78 93 94 78
Rajesh 2011 100 TUR .
<T2 versus T3 array body coil 91 60 98 25
<T1 versus 2T2 97 67 77 96
Tekes 2005 62 RC (10) 1.5-T GDE
<T2b versus >T3 86 84 77 90
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stud Total N s Pathology staging CT staging (%) MRI staging (%)
u utcome
g patients (No. pN+) Sensitivity  Specificity PPV NPV Type of MRI Sensitivity  Specificity PPV NPV
LN detection 70 98 88 95
3-TT2W 87 73 57 93
362 <T1 versus 2T2 NR DW 89 91 80 95
T2W+DW 92 98 95 97
Wu 2013
3-TT2W 81 91 67 96
344 <T2 versus 2T3 RC DW 85 95 79 97
T2W+DW 89 97 87 98
Rosenkratz 16 Biopsy
23 <T1 versus T2 T2W 100 79 50 100
2012 7 RC
Kobayashi DWI 66 91 81 82
104 <T1 versus 2T2 TUR
2011 T2WI 68 91 81 83
Unenhanced
71 98 91 91
Barentsz . T1+T2
57 LN detection RC (14)
1996 Unenhanced
86 95 86 95
T1+T2+DWI
Ghafoori 108 <T1 versus 2T2 10 TUR T1+T2 contrast 98 82 98 82
2013 (tumours) <T2 versus 2T3 76 RC enhanced 93 94 94 93
Papalia 2011 72 (nodes) LN detection RC (34) DWI GDE 76 89 87 71
T1+T2 80 79 57 92
Watanbe
2009 19 2T2 10 TUR, 8 RC T1+T2+GDE 80 79 57 92
T1+T2+DWI 40 93 67 81
Ferumoxtran-10
76 97 97 91
Deserno 172 . MRI - precontrast
LN detection PLND (50)
2004 (nodes) Ferumoxtran-10
96 95 89 98
MRI - postcontrast
17 TUR 0.5-T
Maeda 1995 26 <T1 versus T2 100 92 93 100
9RC Unenhanced T1+T2
. 0.5-T
Persad 1993 24 LN detection RC (5) 63 100 100 84
Unenhanced T1+T2
. 46 92 67 83
Swinnen .
51 LN detection RC (13)
2010 46 97 86 84
Picchio 2006 27 LN detection RC (8) 50 68 40 76
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stud Total N s Pathology staging CT staging (%) MRI staging (%)
u utcome
i patients (No. pN+) Type of CT  Sensitivity Specificity PPV NPV Type of MRI Sensitivity  Specificity PPV NPV
C-choline
63 100 100 86
PET/CT
CECT 75 56 39 86
Maurer 2012 a4 LN detection RC(12) C-choline
58 66 39 81
PET/CT
. Diagnosing Dynamic CE
Kim 2004 67 L . RC 89 95 83 96
perivesical invasion CT
CECT
33 100 100 64
(n=33)
Lodde 2010 a4 LN detection RC (13) F-FDG
PET/CT 57 100 100 67
(n=44)
Hitier- CT 9 90 40 57
Berthault 52 LN detection RC (22) F-FDG
36 87 67 65
2013 PET/CT
Tritschler .
243 LN detection RC (72) CcT 30 90 58 74
2012
LN detection 31 94 44 90
Baltaci 2008 100 RC (13) CcT
Perivesical invasion 85 63 61 86
Schoder 109 . C-acetate
LN detection RC (3) 100 87 18 100
2012 (nodes) PET/CT
. . FDG
Kibel 2009 41 LN detection RC (10) 70 94 78 91
PET/CT
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1  Figure 21: Patient-based analysis of MRI for detecting non-invasive versus invasive bladder cancer

Study TP FP FN

Kobayashi 2011 (T2W) 26 6 12 60
Watanabe 2009 (CE) 4 3 1 11
Wu 2013 (T2W) 91 69 14 188
Tachibana 1991 (CE) 25 5 1 25
Maeda 1995 14 1 0 11
Rosenkratz 2012 (T2W) 4 4 0 15

TN Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI)

0.68 [0.51, 0.82]
0.80 [0.28, 0.99]
0.87 [0.79, 0.93]
0.96 [0.80, 1.00]
1.00 [0.77, 1.00]
1.00 [0.40, 1.00]

Specificity (95% CI)

0.91[0.81, 0.97] —i &
0.79 [0.49, 0.95] - & — &
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0.92[0.62, 1.00] —4a E—
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3 Figure 22: Patient-based analysis of PET-CT, CT and MRI for detecting lymph node invasion

FDG PET/CT (LN detection)

TN Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI)

TN Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI)

Study TP FP FN
Jensen 2011 1 1 2 14
Hitier-Berthault 2013 8 4 14 26
Swinnen 2010 6 1 7 37
Lodde 2012 13 0 10 20
Kibel 2009 7 2 3 30
CT (LN detection)

Study TP FP FN
Hitier-Berthault 2013 2 3 20 27
Tritschler 2012 21 15 48 135
Baltaci 2008 4 5 9 82
Lodde 2012 5 0 10 18
Swinnen 2010 6 3 7 35
Vargas 2012 1 3 1 11
Picchio 2006 4 6 4 13
Maurer 2012 9 14 3 18
MRI (LN detection)

Study TP FP FN
Jensen 2011 0 3 3 12
Daneshmand 2012 11 12 16 83
Vargas 2012 1 4 1 10
Liedberg 2013 4 4 4 35
Persad 1993 5 0 3 16
Tekes 2005 7 1 3 60
Barentsz 1996 12 2 2 41

C-Choline PET/CT (LN detection)

Study TP FP FN TN
Maurer 2012 7 11 5 21
Picchio 2006 5 0 3 19
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Figure 23. Summary ROC Plot of tests for metastatic lymph node detection: 1 FDG PET/CT, 2 CT, 3
MRI, 4 C-Choline PET/CT
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Bladder-Cancer. World Journal of Urology 1988; 6(1): 31-34.

Reason: pre-1990 (not relevant to current practice)

Treglia, G et al. The role of positron emission tomography using carbon-11 and fluorine-18 choline in
tumors other than prostate cancer: a systematic review. Annals of Nuclear Medicine 2012; 26(6):
451-461.

Reason: no meta-analysis

Schmidt, GP. Comparison of high resolution whole-body MRI using parallel imaging and PET-CT. First
experiences with a 32-channel MRI system. Radiologe 2004; 44(9): 889-898.

Reason: german language

Salo, JO, Kivisaari, L, and Lehtonen, T. Comparison of magnetic resonance imaging with computed
tomography and intravesical ultrasound in staging bladder cancer. Urologic Radiology 1988; 10(4):
167-172.

Reason: pre-1990 (not relevant to current practice)

Remzi, M. Is contrast-enhanced CT necessary for following up NMIBC? Nature Reviews Urology
2013; 10(9): 500-501.

Reason: comment

Lawrentschuk, N, Lee, ST, and Scott, AM. Current role of PET, CT, MR for invasive bladder cancer.
[Review]. Current Urology Reports 2013; 14(2): 84-89.

Reason: expert review

Cowan, NC and Crew, JP. Imaging bladder cancer. [Review]. Current Opinion in Urology 2010; 20(5):
409-413.

Reason: expert review

Bryan, PJ et al. CT and MR imaging in staging bladder neoplasms. Journal of Computer Assisted
Tomography 1987; 11(1): 96-101.

Reason: pre-1990 (not relevant to current practice)

Barentsz, JO et al. Primary staging of urinary bladder carcinoma: the role of MRI and a comparison
with CT. [Review] [49 refs]. European Radiology 1996; 6(2): 129-133.

Reason: expert review

Saokar, A et al. Detection of lymph nodes in pelvic malignancies with Computed Tomography and
Magnetic Resonance Imaging. Clinical Imaging 2010; 34(5): 361-366.

Reason: outcomes not relevant to PICO (no reference standard)
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Paik, ML et al. Limitations of computerized tomography in staging invasive bladder cancer before
radical cystectomy. Journal of Urology 2000; 163(6): 1693-1696.

Reason: not relevant to PICO (reviewed medical records not images)

Roy, C et al. Small pelvic lymph node metastases: evaluation with MR imaging. Clinical.radiology
1997; 52(6): 437-440.

Reason: 0.5 Tesla

Laval-Jeantet, M et al. MRI of the pelvis in comparison with CT scan. Archives Internationales de
Physiologie et de Biochimie 1985; 93(5): 61-66.

Reason: pre-1990 (not relevant to current practice)

Herr, HW. Routine CT scan in cystectomy patients: does it change management?.[Erratum appears in
Urology 1996 May;47(5):785]. Urology 1996; 47(3): 324-325.

Reason: not relevant to PICO — retrospective review of imaging report

Rajesh, A et al. Role of Whole-Body Staging Computed Tomographic Scans for Detecting Distant
Metastases in Patients With Bladder Cancer. Journal of Computer Assisted Tomography 2011; 35(3):
402-405.

Reason: outcomes not relevant to PICO

Nayak, B et al. Diuretic 18F-FDG PET/CT imaging for detection and locoregional staging of urinary
bladder cancer: prospective evaluation of a novel technique. European Journal of Nuclear Medicine
& Molecular Imaging 2013; 40(3): 386-393.

Reason: relevant outcomes not reported (no raw data, specificity not reported)

Li, Y et al. Application of (18)F-FDG PET/CT imaging in diagnosing bladder tumor metastasis lesions.
Journal of Huazhong University of Science and Technology 2013; Medical Sciences. 33(2): 234-237.

Reason: outcomes not relevant to PICO (distant mets)

Kim, CS et al. Clinical significance of bladder urothelial thickening and enhancement revealed on
MDCT urography after transurethral resection of tumor. Journal of Computer Assisted Tomography
2012; 36(2): 243-248.

Reason: outcomes not relevant to PICO

Altieri, V. Computerised tomography in the evaluation of the pelvic cavity after cystectomy. Acta
Urologica Italica 1998; 12(1): 17-21.

Reason: outcomes not relevant to PICO

Mahmood, M. Staging of Bladder Carcinoma: MRI - Pathologic Correlation. UroOncology 2003; 3(3-
4):107-113.

Reason: not relevant to current practice (0.2Tesla)
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Mueller-Lisse, UG et al. Multidetector-row computed tomography (MDCT) in patients with a history
of previous urothelial cancer or painless macroscopic haematuria. European Radiology 2007; 17(11):
2794-2803.

Reason: not relevant to PICO (topic D2)

Planz, B et al. Computed tomography for detection and staging of transitional cell carcinoma of the
upper urinary tract. European Urology 1995; 27(2): 146-150.

Reason: not relevant to PICO (topic D2)

Gofrit, ON et al. Contribution of C-11-choline positron emission tomography/computerized
tomography to preoperative staging of advanced transitional cell carcinoma. Journal of Urology
2006; 176(3): 940-944.

Reason: not relevant to PICO (topic D4?)

Yang, Z et al. Clinical value of whole body fluorine-18 fluorodeoxyglucose positron emission
tomography/computed tomography in the detection of metastatic bladder cancer. International
Journal of Urology 2012; 19(7): 639-644.

Reason: not relevant to PICO (topic D3/4)

Sadow, CA et al. Positive predictive value of CT urography in the evaluation of upper tract urothelial
cancer. AJR 2010; American Journal of Roentgenology. 195(5): W337-W343.

Reason: not relevant to PICO (topic D2)

Hwang, EC et al. Accuracy and factors affecting the outcome of multi-detector computerized
tomography urography for bladder tumors in the clinical setting. Korean Journal of Urology 2011;
52(1): 13-18.

Reason: not relevant to PICO (topic D2)

Rouanne, M et al. Diagnostic Efficacy of 18-Fluorodeoxyglucose (18-Fdg) Positron Emission
Tomography/Computed Tomography Compared with Diffusion-Weighted Magnetic Resonance
Imaging in Lymph Node Staging of Patients with Bladder Cancer Prior to Radical Cystectomy. Journal
of Urology 2013; 189(4): E902-E902.

Reason: abstract only

Wang, N. Is fluorine-18 fluorodeoxyglucose positron emission tomography useful for detecting
bladder lesions? A meta-analysis of the literature. Urologia Internationalis 2014; 92(2): 143-149.

Reason: outcome not relevant to PICO (detection rather than staging)

Vargas, HA et al. Re: Prospective Evaluation of MRI, C-11-Acetate PET/CT and Contrast-Enhanced CT
for Staging of Bladder Cancer Editorial Comment. Journal of Urology 2013; 190(5): 1713-1713.

Reason: editorial
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Mertens, LS et al. 18F-fluorodeoxyglucose--positron emission tomography/computed tomography
aids staging and predicts mortality in patients with muscle-invasive bladder cancer. Urology 2014;
83(2): 393-398.

Reason: comparison not relevant to PICO (all patients had PET-CT)

Bashir, U et al. Diagnostic Accuracy of High Resolution MR Imaging in Local Staging of Bladder
Tumors. J.Coll.Physicians Surg.Pak. 2014; 24(5): 314-317.

Reason: insufficient reporting of outcomes for inclusion

Brunocilla E., C. Diagnostic accuracy of 11C-choline PET/CT in preoperative lymph node staging of
bladder cancer: A systematic comparison with contrast-enhanced CT and histologic findings. Clinical
Nuclear Medicine 2014; 39(5): e308-e312.

Reason: insufficient reporting of outcomes for inclusion

Nguyen, HT. Improving bladder cancer imaging using 3-t functional dynamic contrast-enhanced
magnetic resonance imaging. Investigative Radiology 2014; 49(6): 390-395.

Reason: outcomes not relevant to PICO (detection not staging)
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Evidence tables

Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, Additional
characteristics standard table specificity, PPV, comments
NPV (%)
Jensen 2011 Retrospective | Low risk of 18 with 14 male, 4 female. MRI (1.5 Tesla) of abdomen and Histopathologic | LN detection FDG PET/CT Detection of LN
observational | bias, unclearif | invasive BCa Mean age 65.4y pelvis. Whole body F-FDG PET/CT al examination FDG PET/CT Sn 33 malignant
Denmark study reference treated with (range 49-75). No using STE PET/CT scanner of cystectomy Sp 93 involvement, per-
standard RC. No distant T4 tumours immediately after urinating. PET and LN TP 1 PPV | 50 patient analysis
interpreted mets. after contrast-enhanced CT. In specimens FP 1 NPV | 88
without (30 patients 17/18 cases both scans within 2 wks N 14
knowledge of undergoing of each other. EN 2 MRI
index tests. staging were For MRI, LNs were evaluated in Sn 0
excluded as basis of size, texture, morphology, MRI Sp 20
they did not intensity of signal. LNs longer than PPV | 0
receive RC due 1cm on long axis were metastatic. L 0
to distant mets LNs shorter than 1cm, appearing FP 3 NPV | 80
or round, and with signal intensity N 12
comorbidity) similar to intensity of tumour were FN 3
evaluated as suspicious for
malignant involvement.
Tachibana Observational | Low risk of 57 patients Not reported. Gadolinium (Gd)-DPTA enhanced TUR (inc muscle | CT: accurate staging Presence/absence Accuracy of T
1991 study bias, unclear if | with BCa MRI (1.5 Tesla) fast-spin echo layer and 27/57 (47%), of muscle invasion staging.
(appears reference before RC (31) 31/57 technique. T1 and T2-weighted. biopsies from understaged 11%, cT Sensitivity and
Japan prospective) standard or TUR (26). base of overstaged 28% TP 24 specificity refers
interpreted Patients having CT (GE 9800 scanner). The resected area) Ta/T1:13/26 (50%) FP 10 to accuracy of
without TUR limited to examination covered area between or RC within 3 accurately identified TN 14 imaging to stage
knowledge of those with symphysis pubis and iliac crests. l.v. wks after (7 not detected, 6 EN 1 MIBC from
index tests, mean follow- injection of urographic contrast imaging. No overstaged) Sn 96% NMIBC. E.g.
not all patients | up of 20.4 mo after conventional scanning, neoadjuvant CT | RC patients: 45% Sp 58% TP=positive for
received same | with no followed by additional serial scans. or RT. accurately diagnosed PPV 71% MIBC on imaging
ref standard evidence of Patients restricted from urinating (1 T2 not detected) NPV 93% and pathology,
but these MIBC during 2hrs before scan. MRI: accurate staging TN=negative for
were reported | f/up. 42/57 (74%), MRI MIBC on imaging
separately. Imaging before biopsy and/or TUR. understaged 9%, P 75 and pathology.
Image review was blinded to final overstaged 16%
pathologic results. Ta/T1:22/26 (85%) FP >
accurately identified ™ 25
(1 not detected, 3 FN 1
overstaged) Sn 96%
RC patients: 64.5% Sp 83%
staged correctly (no PPV 83%
missed tumours) NPV | 96%
Kim 1994 Prospective Moderate risk 36 with BCa 20 male, 16 female. | CT (GE 9800 scanner or Somatom TUR (deep CT: accurate staging Sensitivity and

observational

of bias, CT and

diagnosed with

Mean age 61y

Plus S scanner). No voiding 4hr

biopsy) or RC 1-

16/29 (55%),

Ta-T3a vs. T3b-T4

specificity refers
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, Additional
characteristics standard table specificity, PPV, comments
NPV (%)

USA study MR images biopsy 3 wks (range 32-83) before CT. lodinated contrast i.v 11 days (mean overstaging 10/29 CcT to accuracy of
interpreted before TCC (n=33), Omnipaque 300. Oral iodinated 5) after MRI (34%), TP 14 imaging to stage
blindly, imaging. squamous (n=2, contrast 500ml 5% (Gastrografin). MRI: accurate staging FP 4 groups Ta-T3a
unclear if Planned adenocarcinoma A pendunculated lesion =T1, sessile T1 weighted 16/36 TN 10 from T3b-4 — this
reference treatment was | (n=1) lesion=T2, sessile lesion with wall (44%), T2-weighted EN 1 improved staging
standard RC (22) or TUR thickening but without perivesical 22/36 (61%), dynamic o accuracy from

Sn 93%
interpreted (14). 13/22 RC invasion =T3a, lesion with irregular MRI 18/27 (67%), late Sp 71% when each stage
without patients had border and streaky areas of higher enhanced 23/36 PPV 78% was considered
knowledge of TUR 2-21mo attenuation in perivesical fat=T3b, (64%). Overstaging NPV 91% separately.
index test. Not | before invasion of adjacent organs=T4. 33%, 25%, 26%, 33%, Distant mets not
all patients imaging. respectively. . evaluated.
MRI (d Gd-
had CT or Gd- MRI (1.5T on GE Signa unit and enha(ncye“;m'c
CE MRI, not all Magnetom unit). T1 weighted spin None of the P o
patients had echo (SE) and T2-weighted as techniques reliably
. FP 3
same conventional or fast SE. Gd- separated mucosal
reference enhanced spoiled GRE images from muscle layer. ™ 8
standard acquired. Late Gd-enhanced T1- Depth of muscle wall FN 2
0,
weighted imaging performed invasion (pT2 vs. pT3) sn 86%
immediately after dynamic imaging, was poorly Sp 73%
with same parameters as those demonstrated by all PPV | 80%
used for pre-contrast imaging. imaging. Accuracy of NPV | 80%
Pelvic phased-array multicoil used in imaging increased
12 patients and a body coil used in with T stage.
24 patients. Images interpreted
blindly and prospectively.
For T2 and CE MRI, an intact, low-
signal intensity muscle layer at base
of tumour=T1, an irregular inner
margin of low signal intensity
muscle layer=T2, disrupted low-
signal intensity muscle layer without
perivesical infiltration=T3a.

Vargas 2012 Prospective Low risk of 16 with Male 100% MRI: 1.5-Tesla using multichannel Pathology of Accurate T staging: Accurate LN Staging accuracy

observational bias, CT and confirmed BCa, pTO 6 (38%) phased-array body coil. T1, T2, T1 cystectomy/PLN | MRI (9/16, 56%), CT staging: MRI was reduced for

USA study MR images planned RC pTa 0 CE 3D, Gadopentetate dimeglumine | D specimen (10/16, 63%), Sensitivity 50% all imaging in
interpreted and PLND. 4 pT1 3 (19%) followed by saline flush. Contrast Mean 15 days Overstaging: MRI (1/2), specificity patients with
blindly, previous BCG, pT2 2 (12%) enhanced MRI performed pre- (range 3-31) (6/16, 38%), CT (5/16, 71% (10/14) prior BCG and/or
unclear if 6 neoadj CT, 3 pT3 2 (12%) contrast, 20s, 70s and 180s afteri.v. | between 32%) PET CT: Sens 100% systemic
reference both, 3 neither pTis 3 (19%) contrast administration. Criteria for imaging and Understaging: MRI (2/2), spec 71% chemotherapy.
standard bladder tumours: 1) low-to- surgery 1/16, 6%), CT (1/16, 10/14 FDG PET, CT, MRI

NO 14 (88%)
interpreted N1 2 (12%) intermediate T1 signal intensity, 2) 6%) CT: Sens 50% (1/2), showed similar
0
without intermediate T2 signal intensity, 3) spec 79% (11/14) accuracy. Imaging

knowledge of

enhancement on early phase

PET uptake: 9 patients

results did not
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, Additional
characteristics standard table specificity, PPV, comments
NPV (%)
index test postcontrast sequences. uptake within bladder affect patient
PET CT (C-acetate) — administered wall, TPin 7. FPin 2. In management
i.v. Imaging with combined PET CT 7 patients without C-
scanner early, intermediate and acetate uptake in
delayed. Uptake abnormal when bladder wall, 5 were
located in bladder wall or lymph TN, 2 were FN
nodes and intensity greater than
that of adjacent blood pool or
normal gluteal muscle activity.
Contrast enhanced CT —on 16-
detector helical scanner. With oral
contrast 30 min before CT.
Tanimoto Observational | Low risk of 79 consecutive | 64 male, 15 female CT scanning and MRI — imaging Cystoscopic Accuracy of T
1992 study bias. All patients with Mean age 64 (range | performed without previous biopsy/TUR CT accuracy n (%) Overstaging in pT1: staging — per
(appears images elevated 37-92). cystoscopic biopsy because with muscle in conventional MRI tumour analysis
Japan prospective) reviewed lesions and/or No recurrent inflammatory processes and edema specimen stage | n % (14/54, 26%), CT (total 86 tumours)
1989-1991 without abnormal patients. 32 had from the biopsy would prevent performed pTa/ | 54 | 26 (17/54, 32%),
knowledge of mucosa at RC, 47 TURBT after accurate tumour staging from within 1 week T1 (48) dynamic MRI (4/54,
final cystoscopy imaging images. before surgical pT2 9 5 7%).
pathologic CT/T 9800 scanner. Contrast treatment. (55)
results, enhanced. 60/79 had CT before pT3a | 6 3 Understaging and
unclear if MRI. Pedunculated tumour=T1, (50) overstaging in pT2-
reference sessile tumour=T2, sessile tumour pT3b | 11 | 8 T4 was lowest with
standard with thickened wall=T3a and (73) dynamic MRI.
interpreted obliteration of the boundary T4 6 5 Understaging in
without between bladder wall and (83) invasive tumours (as
knowledge of perivesical fat=T3b. Al 26 | 47 pTaand pT1) was
index test, not MRI 1.5T — all patients restricted (55) lower with dynamic
all patients from urinating 2 hrs before. T1- I MRI compared to
) A i X . Dynamic MRI R
had same weighted SE imaging with 4 signals conventional MRI or
> accuracy n (%)
reference averaged and T2-weighted SE > CT.
standard (not imaging with 2 signals averaged. stage | n % One patient with
- . . pTa/ 54 | 45
reported Dynamic MR imaging before and lymph node
separately) after injection of gadolinium. When e (83) involvement (LN
hypointense line was intact in the pT2 9 8 <lcm) not detected
region underlying the tumour, (89) by CT or MRI
lesions were considered to be T2 or pT3a | 6 4(67)
less severe. When hypointense line pT3b | 11 | 10
was disrupted at the attachment of 91)
the tumour but without extension pT4 6 6
to the perivesical fat = T3a. Further (100)
information on perivesical extent All 8 | 73
obtained from T1W!I. Staging with (85)
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, Additional
characteristics standard table specificity, PPV, comments
NPV (%)
dynamic MRI assessed linear
hypointensity of muscle layer e.g. Conventional MRI
T1 shows intact linear accuracy n (%)
hypointensity, T2 shows irregular stage | n %
linear hypointensity, T3a shows pTa/ | 54 | 33
disrupted and T3b show abnormal T1 (61)
intensity in perivesical fat. pT2 9 2
(22)
pT3a | 6 3(50)
pT3b | 11 | 7
(64)
pT4 6 5
(83)
All 86 | 50
(58)
Daneshmand Prospective Low risk of 122 with MIBC | 72 male, 54 female. | Dynamic gadolinium enhanced MRI: | RC with Staging accuracy: <T2NO versus Accuracy of LN
2012 observational | bias, image confirmed by Mean age 67.8 1.5-Tesla external 40/122 (47%). 2T3NO detection and
study review TURBT. Distant | (range 46-81) years. | An intact hypointense muscle layer pelvic/iliac Understaging: 29/122 distinguishing
blinded, all mets on CT at the base of the tumour=T1, lymph node (27%); Overstaging: accurac 65 T2NO from T3NO.
USA received same | scan excluded. disrupted hypointense line without dissection. 31/122 (29%) y Data extracted
reference perivesical fat infiltration =T2, lesion Sens 77 from reviewer 1.
standard, with irregular outer border with LN detection Spec 60 Interobserver
some areas of the same signal TP 11 PPV 76 agreement was
intensity of the tumour in the Ep 12 NPV 61 fair.
perivesical fat=T3, spread into ™ 83 FN 125
adjacent organ = T4. Lymph nodes N 16 FP 524

with longest axis 210mm were
considered positive. MRI reviewed
by 2 radiologists blinded to
pathologic stage.

Mean interval between TURBT and
MRI 40 days (range 14-70)

LN detection

Accu 80

racy

Sens 41

Spec 87

PPV 48

NPV 84

FN 59.3
FP 8.5
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, Additional
characteristics standard table specificity, PPV, comments
NPV (%)
Takeuchi Prospective Moderate risk 40 consecutive | 34 male (age range MRI: 1.5-Tesla with body coil and TURBT with Tis-T1 versus T2-T4 Tis-T1 versus T2-T4 Per-tumour
2009 observational | of bias, image patients with 49-85 mean 70) 6 phased array 5-channel sensitivity muscle or RC (all image sets) (n=52) | (all image sets) analysis. T2W plus
study review NMIBC or female (age range encoding cardiac coil. DW images (within 41 days (n=52) contrast
Japan blinded, 17 MIBC had MRI 63-85 mean 73) obtained in axial and sagittal planes. | of MRI) TP 16 enhanced and
patients before TUR Dynamic contrast enhanced images kP 0 Sn 94 T2W plus DWI
excluded (52 tumours also obtained. Radiologists blinded N 35 Sp 100 were better than
whose analysed) to other information FN 1 PPV | 100 T2 alone
tumours were Low Sl line was present =T1 or NPV | 97
not lower, low Sl line disrupted focally Tis-T2 versus T3-T4
histologically in the region underlying the (all image sets) (n=48) | .. 15\ orsus T3-T4
confirmed tumour=T2 or higher. On DWI-a TP 8 (all image sets)
invasive or thin, flat high Sl area corresponding FP 1 (n=48)
not, not all to the tumour or a high SI tumour TN 37 Sn 30
same with a low submocosal stalk or a EN 2 Sp 97
reference thickened submucosa = T1 or lower. PPV | 89
standard High SI tumour without a
NPV | 95
submucosal stalk and smooth
tumour margin=T2. In all perivesical
fat invasion =T3, adjacent organ or
abdominal wall=T4
Rajesh 2011 Observational | Moderate risk 100 73 male, 27 female. | MRI performed at presentation. Histological T-staging: Accurately <T1 versus 2T2 RC specimen not

study of bias, TUR as | consecutive Age range 55-95 1.5-Tesla MRI using 6-channel diagnosis from staged (63/100 63%), used for
UK (appears reference patients with yrs. phased array body coil. Gd TURBT —muscle | understaged (13/100, Sens 78 pathological
retrospective) | standard in all proven BCa. 16 enhanced images also obtained. present in 13%), overstaged Spec 93 staging.
patients, some | had RC, 16 RT. MRI images retrospectively specimen of (24/100, 24%). PPV 94 Raw 2x2 data for
had MRI reviewed blind to staging at TUR. 94/100 patients NPV 78 sensitivity and
before and MRI performed after biopsy or GDE images improved specificity not
some after TURBT in 26/100 patients (between staging in 3 patients <T2 versus >T3 reported — unable
TUR, time 5-81 days) to include in
between MRI Sens 91 RevMan
and TUR not Spec 60
reported PPV 98
NPV 25
Tritschler Retrospective | Low risk of 276 who had 201 male, 75 Multi-detector row CT: original Pathological T-staging: Accuracy Poor agreement
2012a review bias, images RC 2004-2008 female. Mean age images reviewed by an experienced findings from 51%, overstaging, between reviewer
interpreted and pre-op 68.2y. radiologist who was blind to all surgical 17%, understaging and primary
Germany blindly, all staging with RC for pT2 (n=167), histo findings and clinical staging. specimen 30% radiologist.
received RC MDCT recurrent pT1 Patients with a delay of >50 days
within 50 days (n=53) or Tis (n=39) | between staging and surgery were
of imaging or infiltration of excluded.

bladder by

extravesical tumour
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, Additional
characteristics standard table specificity, PPV, comments
NPV (%)
(n=17).
Tritschler Retrospective 276 who had 201 male, 75 Multi-detector row CT: original Pathological LN staging LN staging Same cohort as
2012b review RC 2004-2008 female. Mean age images reviewed by a experienced findings from Tritschler 2012a.
and pre-op 68.2y radiologist who was blind to all surgical
Germany staging with histo findings and clinical staging. specimen L 21 Sens 30
MDCT Patients with a delay of >50 days FP 15 Spec 90
between staging and surgery were N 135 PPV 58
excluded. LN positive in nodes with FN 48 NPV 74
a short axis diameter of 210mm and
LN negative in nodes with diameter
<10mm on CT
Tekes 2005 Retrospective | Moderate risk 71 consecutive | 62 male, 9 female. MRI: 1.5-Tesla Gd-enhanced with Pathologic T-staging: accuracy 44 | <T1versus 2T2 2x2 data for
review of bias, patients free Mean age 64 (range | phased array pelvic coil. confirmation (62%), overstaging 23 NMIBC v MIBC
USA patients of distant mets | 38-88). An intact hypointense line =T1, an (unclear if from (32%), understaging 4 Sens 97 not reported —
received 62 had TUR 7-165 irregular inner margin of TUR or RC) (6%) Spec 67 unable to include
different days before MRI. hypointense line=T2a, disrupted PPV 77 in RevMan. Data
reference After MRI hypointense line without perivesical LN staging NPV 96 extracted from
standard, treatment was RC invasion =T2b, lesion with irregular reviewer 1.
unclear which (n=39), partial shaggy border and streaky areas of TP <T2b versus >T3 Interobserver
ref standard cystectomy (n=2), same signal intensity of the tumour FP 1 agreement was
was used to TUR (n=26), in perivesical fat=T3b, lesion TN 60 Sens 86 good. Sensitivity
calculate palliative RT (n=3). extending into adjacent organ or EN 3 Spec 84 for LN detection
staging Treatment received | wall =T4. LN positive if long axis was PPV 77 reported as 78%
accuracy within 150 days 10mm or more. NPV %0 in paper but
(mean 31) after calculated as 70%
MRI LN staging based on 2x2
data.
Sens 70
Spec 98
PPV 88
NPV 95
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Reference

Study type

Study quality

N patients

Patient
characteristics

Test

Reference
standard

Raw data for 2x2
table

Sensitivity,
specificity, PPV,
NPV (%)

Additional
comments

Swinnen 2010 | Observational | Low risk of 51 RC between | 43 male, 8 female. FDG-PET/CT: patients asked to Histopathology LN staging: LN staging: LN detection per
study - bias, all 2004-2007. No | Mean age 66 (range | urinate one hr after tracer injection. | from RC with FDG-PET/CT FDG-PET/CT patient analysis
prospective received same | distant mets 48-82) 4 slice spiral CT of whole body extended PLND.

ref standard, T2 or higher or performed, followed immediately Mean interval TP sens 46
unclear if recurrent T1G3 by whole body PET. LNs with between FP 1 Spec 37
consecutive (with or without elevated FDG uptake were PET/CT and N 37 PPV 86
sample of CIS). 1 patient who considered suspicious for surgery 23 days FN 7 NPV 84
patients had neoadjuvant CT | malignancy regardless of LN size on
was excluded. cT LN staging: LN staging:
CcT CcT
TP 6 Sens 46
FP 3 Spec 92
N 35 PPV 67
FN 7 NPV 83

Picchio 2006 Observational | Low risk of 27 consecutive | Median age 69 C-Choline PET with whole body PET Histologic exam LN staging (PET/CT) LN detection.
study bias, all had patients (range 45-81). All scanners. of surgical LN staging (PET/CT) Accuracy of
prospective same ref referred for RC | staged with TURB, Contrast-enhanced CT with specimen. RC PET/CT better

standard, and PLND. abdominal CT Sensation 16 scanner after i.v. with PLND Ll 5 Sens 63 than CT at the LN
image review Excluded assessed LN mets, iodine contrast injection. (mean 23.9 FP 0 Spec 100 level (not at
was blinded. distant mets, bone scintography Reviewers blinded to other results. days after N 19 PPV 100 bladder wall level)
previous RT, to detect bone Imaging performed mean 23 days imaging) FN 3 NPV 86
neoadjuvant mets. after TURBT.
CT, other LN mets considered when nodal LN staging (CT) LN staging (CT)
secondary enlargement >10mm in the long axis TP 4 Sens 50
malignancies was depicted. EP 6 Spec 68
TN 13 PPV 40
FN 4 NPV 76
Maurer 2012 Prospective Moderate risk 44 MIBC or Male 77%, female C-Choline PET with Sensation 16 Histologic exam | LN staging (PET/CT) LN staging (PET/CT) LN staging. Not all

observational
study

of bias,
unclear if
image review
was blind, not
all patients

high grade T1
scheduled for
RC without
neoadjuvant
CT. No distant

23%. Median age
66.5 (range 44-84)

Biograph PET/CT scanner.

CT scan with contrast enhancement.
Image reviewers noted any focally
increased nonphysiologic Choline
uptake, as well as LN size, shape and

of surgical
specimen
within mean
13.5 days
(range 1-89)

TP 7 Sens 58
FP 11 Spec 66
TN 21 PPV 39
FN 5 NPV 81

patients
underwent
extended PLND.
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scheduled for mets or contrast enhancement suggesting after imaging. LN staging (CT)
RC could be concomitant metastases. 5-point scale used (1-2 In 20 patients P ) LN staging (CT)
included due cancer. positive for tumour; 3,4 or 5 an extended
to limited C- negative for tumour) PLND was FP 14 Sens 5
choline, not all performed TN 18 Spec 6
had extended FN 3 PPV 39
PLND NPV 86
Kim 2004 Observational | Low risk of 67 who 51 male, 16 female. | CT: 4-channel multi-detector row Histologic exam | Perivesical invasion Perivesical invasion | Sensitivity and
study — bias, image underwent RC Mean age 63 (range | helical scanner, with oral barium of surgical (<T3a versus 2 T3b) (<T3a versus 2 T3b) specificity for
appears review due to MIBC, 35-75). sulphate suspension 1 hr prior to specimen TP 16 diagnosing
. R . o Sens 89 S
prospective blinded, or too large 18 patients had CT. (within 2 wks, FP 3 perivesical
unclear if tumours for perivesical invasion Radiologists unaware of cystoscopic | mean 9 days, N 54 Spec S invasion.
inappropriate TUR on histologic findings. of imaging) FN 2 PPV 83 Frequency of
exclusions examination. CT imaging 1-31 days (mean 11) NPV 96 concordance
were avoided Others confined to after TURBT 2 were understaged between CT and
bladder wall. Wall thickening without and 3 were histology was
enhancement was not considered overstaged as having better if 27 days
to be bladder cancer but residual invaded the from TUR to CT
inflammation after TURB. Only the perivesical fat.
presence or absence of perivesical
invasion was determined — present
when the interface between
bladder cancer and perivesical fat
was irregular or when bladder
cancer showed overt growth
beyond outer margin of bladder
wall.
Mertens 2013 | Retrospective | Low — 96 patients Male 73, female 23. | FDG-PET/CT: performed after n/a - study Change in management
observational | retrospective with MIBC or Mean age 65 (range | conventional staging with CECT compared PET/CT upstaged 20% of patients. After
study review of T1G3 and BCG 40-85) scans of abdomen and chest treatment PET/CT treatment recommendations changed
preferred failure. CECT Mean interval between CECT and decisions in 13/96 (13.5%) patients. 6/47 changed from
treatment imaging <4wks PETCT 3 days. before and direct RC to neoadjuvant CT based on
options before | before PET/CT, after PET/CT additional lesions seen at PET/CT. All
and after before confirmed by fine-needle aspiration. 7/82
PET/CT definitive patients changed from curative treatment to
treatment palliative management. 5 patients did not

follow post FDG/PET treatment because of
poor performance status or comorbidities or
refusing therapy.

PET/CT detected 10 lesions suspicious for
second primary malignancies not detected by
CECT in 8 patients. In 4 of these curative
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treatment changed to palliative treatment. 2
other patients required additional surgery.

Lodde 2010 Observational | Low risk of 44 MIBC 13 female, 57 male. | Whole body FDG-PET/CT: using Histopathology LN detection (CT) LN staging (CT) 33 had CT and
study — bias, unclear if | scheduled to Mean age 67 (range | PET/CT integrated system. Images from bladder PET/CT, 11 had
appears image review have RC with 49-86). acquired 75min after injection with and PLN TP 5 only PET/CT.
prospective was blinded, no 39 primary UC, 4 333-407 MBq of FDG. CT with oral obtained at FP 0 Sens 33

not all patients | neoadjuvant primary contrast material but without i.v. cystoprostatect N 18 Spec 100
had CT + CT, 19 under epidermoid, 1 contrast medium. Images reviewed omy or anterior N 10 PPV 100
PET/CT, follow-up after | neuroendocrine, 12 | with fusion of CT and PET images. pelvic NPV 64
unclear if RC, 7 re- associated primary No catheterization required. exoneration. All | LN detection
consecutive or | staging after prostate cancer. Standard thoracic and adomino- but 2 patients TP 13 LN staging (PET/CT)
random CT for locally pelvic CT scan and bone had extended EP 0 Sens 57
sample of advanced and scintigraphy. lymphadenecto N 20 Spec 100
patients was mets BC Any LN >1cm considered positive. my. EN 10 PPV 100
used. Some cases of <lcm but multiple Mean time CT (PET/CT) NPV 67

were considered positive. SUVmax and

was determined. Lesions with FDG surgery=25.4

accumulation on a confirmed days, between

anatomical structure were PET and surgery

considered positive. =30 days

Hitier- Prospective Low risk of 52 indicated 44 male, 8 female. CT: Unenhanced and contrast Histology of RC LN detection (CT) LN detection (CT) LN detection of

Berthault observational bias, image for RC with Mean age 63.7 enhanced chest, abdomen, and with PLND. Sens 9 PET/CT versus CT.

2013 study review and PLND. T2+ or (range 35-86). pelvis CT. Mean 29 days TP 2 Spec 90 Performance of

histological NMIBC 20 (39%) history of | FDG-PET/CT: using hybrid between FP 3 PPV 20 PET/CT better for
exam were refractory to NMIBC, 13 (65%) apparatus, combining PET camera PET/CT and N 27 NPV 57 >36days interval
both blinded BCG or high prior BCG therapy and helical CT. Pet acquired 60- surgery. PLND FN 20 between TUR and
to other risk of 90mins after i.v. injection of 5- was extensive . LN detection (PET/CT) PET/CT, no prior
results, progression. 6MBq of FDG/kg bodyweight. From | in 77%. LN detection BCG, tumour
appears to be No head to proximal thighs. PET/CT 22 patients had TP 8 stage<pT2,
a consecutive neoadjuvant images reviewed blinded to CT LN metastases FP 4 Sens 36 absence of
sample CT or RT. results. all with at least TN 26 Spec 87 vascular emboli

Mean interval between TUR and pT3. FN 14 PPV 67

PET/CT = 47.4 days. PET/CT positive (PET/CT) NPV 65

or negative regardless of number,

size, location of positive LNs.

Baltaci 2008 Observational | Low risk of 100 89 male, 11 female. | Abdominal and pelvic CT images re- Histology of Perivesical invasion | Perivesical invasion Perivesical
study bias, unknown consecutive Mean age 62.7y evaluated and interpreted by one surgery invasion and LN
(appears interval patients with (range 37-83). uroradiologist for evidence of specimen — RC m detection.
retrospective) | between CT MIBC who had All had TURBT. extravesical tumour extension or with bilateral

and staging before Majority of scans pelvic lymph node metastases iliaco-obturator
cystectomy, RC obtained before without knowledge of final lymphadenecto
no details of TURBT. If not, CT pathological results. LN >10mm my.
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CT imaging, scans at least 2 wks | considered positive. FP 22 Spec 63

image review after TUR TN 37 PPV 61

blinded FN 6 NPV 86

LN detection (CT)
LN detection (CT)

TP 4 Sens 31

FP 5 Spec 94

TN 82 PPV 44

FN 9 NPV 90

Yang 2012 Observational | Moderate risk 35 consecutive | 28 male, 7 female. Whole body F-FDG PET/CT: Siemens | All lesions Recurrences: Recurrences: Detection of local
study - of bias, patients with Median age 56 biograph 16HR PET/CT scanner detected by recurrence. No
retrospective | unclear if history of (range 35-96). using Explora FDG,. Routine scan 1h | PET/CT TP 11 staging data.

image review bladder cancer | Primary stage 0a/1 after administration of the tracer. confirmed by FP 3 sens 92
or ref standard | and treated (n=8, 23%); 2/3 Oral hydration — voiding- refilling biopsy. Serial TN 20 Spec 87
was blinded, with bladder (n=20, 57%); 4 was used. Two nuclear medicine imaging (CT or FN 1 PPV 73
not all patients | preservation (n=7, 20%). physicians evaluated the images MRI) or other NPV 95
received same | (23 TUR, 12 15 (43%) prior independently. clinical Among the 11 TP, 5
ref standard, partial adjuvant CT, 2 (6%) Abnormal FDG uptake was defined examinations patients were
interval cystectomy) prior adjuvant RT, 6 | as radiotracer accumulation thought | were detected only after
between (17%) prior to be outside of the normal performed for additional pelvic
imaging and adjuvant CT+RT. anatomic structure. SUVmax for negative images. The other
follow-up not each lesion was calculated. results. 6, additional pelvic
reported. images provided

better contrast

between lesions

and concentration

of tracer in the

bladder.

Wu 2013 Observational | Moderate risk 362 306 male, 56 MRI: 3.0-T with phased-array 8- All patients Data extracted
study — of bias, consecutive female. channel cardiac coil. Patients had underwent <T1 versus 2T2 <T1 versus 2T2 from radiologist
appears reference patients with Mean age 71 years moderately distended bladder. surgery within (bwi) (T2W1) with intermediate
prospective standard BCa who had (range 48-87) T2WI, fat suppressed and DW 29 (mean 6) TP 93 Sens 87 level of

unclear — not histological images using single-shot spin echo days after MRI. FP 23 Spec 73 experience (4yrs).
specified if exam through Pathological stage: echoplaner sequence. For all For TUR an N 234 PPV 57

TUR or RC, cystoscopy Tis-T1 (n=257, imaging TR and TE set to be as short | additional deep EN 12 NPV 93

image review within 48 hrs 71%); T2 (n=25, as possible depending on number of | muscle biopsy <T1 versus >T2 <T1 versus >T2

blinded to after MRI. 7%); T3 (n=40, sections and angle between body was performed (T2wW1) (DWI1)

clinical and 11%); T4 (n=22, 6%) | axis and imaging plane. at base of TP | 91 Sens | 89

histological Interpreted by 3 independent tumour. If no
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findings, 18 radiologists. tumour cells FP 69 Spec 91
tumours On T2WI, the bladder wall was were detected, TN 188 PPV 80
resected by considered to be intact (T1 or the pathologic FN 14 NPV 95
TUR were lower) when the low Sl line was stage was T1 or <T1 versus >T2 <T1 versus >T2
classified as present. T2 or higher when the low less. (T2WI+DWI) (T2WI+DWI)
“T2 or higher” Sl line was disrupted focally in the TP 97 Sens 92
and not used region underlying the tumour. On Fp 5 Spec 98
for <T2 versus DW images, a thin flat high Sl area ™ 252 PPV 87
>T3 analysis corresponding to the tumour or a EN P NPV 98
high SI tumour with a I_OW 3 <T2 versus 2T3 <T2 versus 2T3
submucosal stalk or thickened (T2w1) (T2wW1)
submucosa = T1 or lower, a high S|
tumour without a submucosal stalk s 20 Sens 81
and with a smooth tumour margin = FP 25 Spec ol
T2, extension into the perivesical fat TN 257 PPV 67
=T3, extension into adjacent organs FN 12 NPV 96
=Ta. <T2 versus 2T3 <T2 versus 2T3
(DW1) (DWI1)
TP 53 Sens 85
FP 14 Spec 95
TN 268 PPV 79
FN 9 NPV 97
<T2 versus 2T3 <T2 versus 2T3
(T2WI+DWI) (T2WI+DWI)
TP 55 Sens 89
FP 8 Spec 97
TN 274 PPV 87
FN 7 NPV 98
Rosenkratz Retrospective | Moderate risk 23 who had 18 male, 5 female. MRI: protocol varied during study Pathological NMIBC versus MIBC | NMIBC versus MIBC MRI protocol
2012 observational | of bias, MRI following Mean age 72 £9 period 2003-2011. All on 1.5-T specimen after varied during
study unclear biopsy that years (range 56-90) | system, T2WI. All retrospectively MRI. Biopsy study period.
patient was positive reviewed by 2 radiologists who (16), Sens 100 Prior to routine
selection, not for BCa but knew that initial pathology cystectomy (7), Spec 79 use of DWI
all received without indicated non-invasive tumour, but 4 had muscle PPV 50
same definitive were unaware of subsequent invasion on NPV 100
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reference evidence of pathological findings. Each repeat tissue FP 4
standard, muscle classified for presence or absence of | sampling. Of TN 15
interval invasion and muscle invasion on multiplanar these 4, follow- FN 0
between also had 2™ T2WI. For cases suspicious the up pathology
imaging and histologic radiologist classified a) disruption of | was obtained
ref standard evaluation T2-hypointense muscularis propria with
unknown, after MRI layer of bladder wall, b) perivesical cystectomy in 3
fat stranding, c) perivesical soft and biopsy in 1
tissue infiltration. patient.
Neuerburg Observational | Moderate risk 68 with newly 59 male, 9 female. MRI: 1.5-T Magnetom and body coil. | TUR (n=47) 0-23 | Accuracy of staging with enhanced MRI Proton density
1991 study — of bias, diagnosed Mean age 70 (range | T1l-weighted sequences before and days after MRI, (n=68): Excluding stage pTO (n=11) and with and T2WIin 26
appears patient (n=28) or 42-87) after Gd-DPTA. T2-weighted before | or T1-T3a grouped together -accurately staged patients only,
prospective selection restaging Excluded patients Gd-DPTA enhancement. Two radical/partial (24/57, 42%), overstaged (19/57, 33%), owing to difficulty
unclear, notall | (n=40) without muscle in radiologists were blinded to the cystectomy understaged (14/57, 25%) for patients to
received same TURBT specimen. histological diagnosis. (n=13) 3-43 MRI overstaged 55% of pTa. If stage Ta-T3a prolonged
ref standard, 18 prior TUR, 22 T1-T3a —tumour confined to days after MRI, were combined staging accuracy increases to examination
image review TUR+CT/CRT/RT bladder wall, T3b — disruption of or biopsy at 69%. times with filled
blinded, not all bladder wall, high signal perivesical laparotomy Accuracy of staging with plain T1 and T2W bladder.
patients fat interspersed with wispy areas of (n=8) 3-21 days MRI (n=26): Excluding stage pTO (n=3) and
received same decreased signal intensity in after MRI with T1-T3a grouped together — accurately
index test nonenhanced scans, T4 — invasion staged (7/23, 30%), overstaged (11/23, 48%),
of adjacent organs. MRI obtained understaged (5/23, 22%)
before deep fractionated TUR.
Narumi 1993 Prospective Moderate risk 50 consecutive | 45 male, 5 female. MRI 1.5T Magnetom with double- Histologic Accuracy of staging with Gd enhanced MRI: Unclear if image
observational | of bias, patients with Mean age 63 (range | surface coil. Bladder was mildly to staging — TUR Accurately staged (39/50, 78%), overstaged review was blind
Japan study consecutive histologically 35-83) moderately distended. T1W before (33); RC (16) or (7/50, 14%), understaged (4/50, 8%). to other
patients, not proven BCa and after Gd enhancement and partial <T1 versus 2T2 = 90% examination
all patients oblique T2W images. cystectomy (1) <T2 versus 2T3a = 91% results.
had same ref Smooth band of low signal intensity | with LND Accuracy of staging with oblique T2 MRI:
standard, at the base of the tumour =T1 or Accurately staged (30/50, 60%), overstaged
interval lower, irregular band of low signal (15/50, 30%), understaged (5/50, 10%).
between intensity without disruption = T2, <T1 versus 2T2 = 74%
imaging and disrupted band of low signal <T2 versus 2T3a = 88%
ref standard intensity without irregular border Accuracy of contrast-enhanced T1WI slightly
unknown, not contour=T3a, irregular outer higher than oblique T2WI for <T1 versus >T2
reported if bladder contour adjacent to an and <T2 versus >T3a but not significant
image review abnormal wall area=T3b, adjacent
was blind organ invasion=T4.
Liedberg Observational | Moderate risk 47 scheduled 34 male, 26 female. | MRI: after TURBT in 37 and before Histopathology Accurate staging <T2 versus 2T3 or N+ Staging accuracy
2013 study — of bias, for RC and All had TURBT, CT TURBT in 9 patients. 3.0-Tesla from MRI: accurately (MRI) : not reported by
prospective unclear if extended of abdomen and magnet Intera. Phased array cardiac | cystectomy staged (18/47, TP 18 pT stage
consecutive PLND. chest, bimanual coil. T2-weighted images and T1- specimen. 38%), overstaged FP 18 6 exclusions for
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sample, time Excluded palpation. weighted precontrast and (23/47, 49%), TN 8 MRI outside
between distant mets. 6 pTO, 4 pCls, 3 pTa, | postcontrastimages. MRI with understaging (6/47, FN 3 protocol
imaging and 8 pT1,2pT2a,3 150ml sterile saline in bladder. 13%) Sens 86
RC not pT2b, 9 pT3a, 6 CT: Philips CT scanner. Contrast Spec 31
reported, pT3b, 6 pT4a enhanced of body including pelvis. LN staging MRI: PPV 50
image results All imaging re-evaluated by blinded TP 4 NPV 73
were re- uroradiologist. FP 4
evaluated by LN classification used RECIST criteria TN 38 <T2 versus >T3 or N+
blinded in both CT and MRI investigations. FN 4 (CECT):
uroradiologist. Sens 50 T 18
Spec 90 FP 15
PPV 50 TN 11
NPV 90 EN 3
Sens 86
Spec 42
PPV 55
NPV 79
Kobayashi Observational | Low risk of 104 with 81 male, 23 female. | MRI: 1.5-T imager under free- TURBT: repeat <T1 versus 2T2 <T1 versus 2T2 (DWI) Data extracted
2011 study - bias, image cystoscopy Median age 68 breathing with 4-channel sensitivity | TUR of the (Dwi) from 1% reviewer.
prospective review proven BCa (range 38-88) encoding body coil. T2WI and DWI. tumour base Interobserver
blinded, ref and/or +ve Ta (n=42, 40%); T1 2 radiologists were blinded to TUR was taken when TP 25 Sens 66 agreement for
standard was cytology had (n=24, 23%), T2+ and histological findings. Diagnostic histological FP 6 Spec 91 detection was
TURin all MRI before (n=38, 37%). criteria was defined as a mass with reports N 60 PPV 81 excellent for DWI
patients, TUR NO (n=98, 94%). MO | a high signal intensity arising in the mentioned FN 13 NPV 82 and moderate for
unclear if ref (n=100, 96%) normal bladder wall with low SI DWI | submucosal but <T1 versus 2T2 (T2W) T2W. Staging
standard was and a mass with intermediate SI not muscular <T1 versus >T2 accuracy was
blinded arising in the low SI normal bladder infiltration to (T2w) about 80% for
wall on T2ZWMRI. A thin flat high SI avoid both reviewers.
area corresponding to the tumour understaging TP 26 Sens 68 T2W and DWI
or a high SI tumour with a low SI MIBC as T1. Fp 5 Spec 91 were comparable.
submucosal stalk or thickened Median time ™ &0 PPV 81
submucosa, which resembles an from MRI to N 5 NPV 83
inchworm =T1 or lower, a high SI TURBT was 17
tumour without submucosal days (range 2-
components and with a smooth 68)
tumour margin =T2, a high SI
tumour extended into perivesical fat
and irregular margin=T3, extension
into adjacent organs=T4
El-Assmy Observational | Moderate risk 106 93 male, 13 female MRI: 1.5-T with bladder moderately Final Accuracy of staging: DW-MRI (83/106, 78%, Accuracy of
2009 study- of bias, image consecutive Mean age 59.4 distended. T2W then DW images histopathology T2W-MRI (42/106, 40%) (p<0.001) staging MRI prior
prospective review patients with (range 45-77). obtained under free breathing. 2 after TURBT Accuracy for staging <pT2 = 70% with DWland | to biopsy
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blinded, BCa on 10 had multiple radiologists were blinded to within 48h of 15% with T2W. Overstaging for <pT2 = 29%
unclear for cystoscopy had | lesions. cystoscopy results. Discrepancies MRI or with DWI and 76% in T2W.
how many the MRI before 72 had cystectomy, | were resolved by consensus. cystectomy Accuracy for staging >pT2 = 93% with DWI and
ref standard cystoscopy and | 26 TURBT and BCG, | Bladder tumours appeared on DWI specimen. 80% with T2W.
was TUR or biopsy. 8 radical as high signal intensity relative to
RC, interval Excluded radiotherapy. the bladder wall and surrounding
between contraindicatio urine.
imaging and n for MRI or Low signal intensity muscle layer at
RC not cystoscopy the base of the tumour=T1, mass
reported with irregular inner margin and a
disrupted low-signal intensity
muscle layer without perivesical
infiltration=T2, extension into
perivesical fat=T3, invasion of
adjacent organs=T4
Barentsz Observational | Low risk of 61 consecutive | 47 male, 14 female. | MRI: 1.5-T with double surface coil. Histology at RC Accuracy of T- LN detection: No difference in
1996 prospective bias, image patients with Mean age 61 (range | Initially 3D T1IW magnetization- (57) or repeat staging: Unenhanced T1+T2W accuracy in those
study review proven BCa 38-82). prepared rapid gradient echo (MP- TUR (4) - Additional use of TP 10 who had imaging
blinded, ref had MRI 1-4 2 had neoadjuvant RAGE) imaging was performed. specimen dynamic FLASH FP 1 1 week versus 4
standard not wks after TUR CT after MRI. 42 T2W SE image also acquired in 10 sectioning for images improved TN 42 weeks after TUR.
blinded to or biopsy. subsequent patients. In remaining 51 a fast SE pathological overall staging EN 4 Interobserver
imaging curative image was acquired. Gd evaluation results from (p<.01) Sens 71 variation 5%
results, cystectomy, 15 enhancement images with single- performed on Unenhanced Spec 98
interval salvage/palliative section turbo fast low shot angle the basis of MRI | T1+T2W accurate PPV 91
between MRI cystectomy, 4 were | (turbo FLASH) sequence. Image findings staged tumours NPV 91
and ref undergoing 1-yr review was blind to surgical results. excluding TO = 76%,
standard not follow-up TUR. Differentiation between tumour understaging = 18%,
) ) ) A Unenhanced
reported and postbiopsy tissue with overstaging = 6% T14T2W+DWI
unenhanced imaging was compared Unenhanced ™ o
with differentiation with T1+T2W+DWI -
unenhanced plus turbo FLASH accurate staged FP 2
imaging. Also staging results were tumours excluding N 4
evaluated with both sets of images. T0 = 82%, FN 2
understaging = 14%, Sens 86
overstaging = 4% Spec 95
PPV 86
NPV 95
Ghafoori Observational | Moderate risk 86 patients 74 male, 12 female. | MRI: 1.5-T using pelvic phased-array | Histopathology Accurate staging: <T1 versus 2T2 Per tumour
2013 study of bias, with BCa Mean age 59.7 coil. T2 and T1 weighted images —RC(n=76)and | Accurately staged analysis. Raw 2x2
prospective unclear if diagnosed by (range 32-86) breath-hold sequence before and TURBT (n=10) (94/108, 87%), data for
Iran image review US, CT or MRI after i.v. contrast medium. Staging understaged Sens 98 NMIBC/MIBC and
was blinded, confirmed with by uroradiologist (unclear if blind to (6/108, 6%), Spec 82 organ
unclear if TUR cystoscopy histology results). overstaged (8/108, PPV 98 confined/non
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included An intact hyposignal line (muscle 7%) NPV 82 organ confined
muscle in layer) at the base of tumour=T1, not reported —
specimen, irregular inner margin of the <T2 versus >T3 unable to include
interval hyposignal line =T2a, disrupted in RevMan
between MRI hyposignal line without perivesical
and ref fat infiltration=T2b, lesion with
standard not irregular outer border and streaky
reported, not areas of the same signal intensity of
all patients the tumour in the perivesical
received same fat=T3b, extension into adjacent
ref standard organ=T4. Sens 93
Spec 94
PPV 94
NPV 93
Papalia 2011 Observational | Low risk of 36 consecutive | 25 male, 11 female. | DW-MRI: 1.5-T with spine array coil Histology from LN detection based LN detection based on | LN detection
study - bias, image patients with Median age 72 and body array coil. T1 and T2 surgical on ADC threshold ADC threshold from based on 72 nodal
prospective review and high grade (range 51-85) weighted. Gadolinium based specimen (RC from ROC curve: ROC curve: stations. Both
histopathology | MIBC. No contrast medium used. Mean ADC with extended Sens 77 index test and ref
blinded, nodal mets on value was 0.85 x 10 mm3/s in the PLND). TP 26 S 29 standard was
interval CT scan. nodal metastatic group and 1 x 10 Pathologist FP 4 pec blinded.
3. . . PPV 87
between MRI Excluded mm°®/s in the non-metastatic group. blinded to DW- TN 34 NPV =1
and RC not neoadjuvant ADC cut-off value obtained from MRI results. FN )
reported. cT ROC curve was 0.86 x 10° mm®/s.
Conventional MR images were read
blind to the DW image findings. The
ADC measurement was performed
in 72 nodal stations that showed a
minimum of one nodal >5mm in
diameter.
Watanabe Retrospective | Moderate risk 19 with known | 18 male, 1 female. MRI: 1.5-T, 4-channel sensitivity Histopathology Staging accuracy: T2 or greater Good agreement
2009 observational | of bias, index or suspected Mean age 71 (range | encoding body multicoil. T1 and T2 of TUR (n=10), T1/T2 53%; Sens 30 between
study test blinded, BCa who had 55-83). 3 had TUR non-fat suppressed weighted. surgery (n=8) T1/T2/GDE 58%; Spec 79 radiologists.
unclear if MRI 6-30 days before MRI Gadolinium enhanced images also T1/T2/DWI 68% PPV 57
consecutive before obtained. Three MR image sets NPV 92
sample, treatment 147T1,272,173,1 were retrospectively reviewed. T1+T2
unclear if TUR T4 Unenhanced T1 and T2;
included unenhanced T1, T2-weighted and
muscle GDE images; unenhanced T1, T2 and T1+T2+GDE
specimen, not DWI. Two independent radiologists
all patients blind to pathology results
had same ref interpreted MRI.
standard, Muscle layer at the base of tumour
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interval intact=T1, inner area of the muscle T1+T2 +DWI
unclear layer irregular=T2, muscle layer
disrupted with or without
perivesical fat infiltration=T3,
tumour extension into adjacent
organ or pelvic wall =T4.
Sens 80
Spec 79
PPV 57
NPV 92
Sens 40
Spec 93
PPV 67
NPV 81
Nishimura Retrospective | Moderate risk 27 who 21 males, 6 MRI prior to TUR-biopsy and Histopathology Neoadjuvant CT was considered effective in 6 Retrospective
2009 observational | of bias, underwent females. Mean age following neoadjuvant therapy: 1.5- | of surgical cases, in comparison of pre-treatment T stage study. Unclear if
study unclear if total or partial 67.5 +8.8 T, bladder distended. specimen. and pathological T stage. Of these 6, 5 were image reviewer
consecutive RC for primary Patients divided MRI T-stage following neoadjuvant overstaged by MRI. and/or
sample, BCa. into 3 groups: a) CT | therapy was compared to Accuracy of MRI staging: pathologist were
unclear if after staging biopsy | pathological T-stage N (%) blinded to other
image review (n=8), b) CRT after Group A | 6(75) results.
and staging biopsy Group B | 3(30)
pathologist (n=10), c) no Group C | 7(78)
was blinded, neoadjuvant Overall 16 (59)
interval therapy (n=9)
between MRI Overstaging
and N (%)
cystectomy Group A | 1(13)
not reported, Group B | 4 (40)
Group C | 2(22)
Overall 7 (26)
Understaging:
N (%)
Group A | 1(13)
Group B | 3(30)
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, Additional
characteristics standard table specificity, PPV, comments
NPV (%)
GroupC | O
Overall 4 (15)
Schoder 2011 Prospective Low risk of 17 with TCC of 17 males, 1 C-acetate PET/CT <1 month prior to RC with PLND. LN detection: LN detection: LN detection for
observational | bias, unclearif | the bladder TisNOMO, 4 surgery. Findings were recorded 16/17 patients TP 3 Sens 100% 109 nodal regions
USA study consecutive scheduled for TINOMO, 12 prospectively but did not affect had RC 1619 FP 14 Spec 87% where histologic
sample used, RC and T2NOMO. 6 patient management. Standard PET | days after PET. TN 92 PPV 18% correlation was
image review extended previous scanner (n=2) or combined PET/CT 1 patient EN 0 NPV 100% available -
and pathology | bilateral PLND intravesical BCG on system (n=15). 3 time points: underwent analysis per nodal

was blinded, average 8mo prior immediately after injection, 20-40 exploration only region.
to RC and PLND. mins post injection, and 40-60 mins due to
Mean time from post injection. Image review unexpected
last TURBT to RC blinded. extensive
was 4 months C-acetate uptake considered disease at
(range 1-6). abnormal when located in LNs, surgery.
bladder wall, or prostate gland, and Pathologist
of intensity greater than adjacent unaware of PET
blood pool or normal gluteal muscle | findings.
activity. SUV measured for
abnormal uptake.
Deserno 2004 | Prospective Low risk of 58 with proven | 48 male, 10 female. | MRI with ferumtroxan-10 PLND (n=44), LN detection: LN detection: LN detection for
observational | bias, image bladder cancer | Median age 60. 4% enhancement. TUR before MRI, image-guided pre-contrast MRI pre-contrast MRI 172 (43%)
study review were pT1, 20% pT2,57% | mean interval 18 days (range 10- biopsy (n=12), TP 38 Sens 76 dissected nodes
blinded, consecutively pT3, 19% pT4. 28). 1.5T with pelvic phased-array laparoscopic FP 1 Spec 97 where histologic
unclear scheduled for coil. Imaging performed before and lymph node TN 121 PPV 97 correlation was
interval RC. Excluded 24-36 hours after i.v. infusion of dissection FN 12 NPV 91 available -
between hemochromat Ferumoxtran-10, 2.6mg iron per kg (n=2). Sens 96 analysis per nodal
imaging and osis, allergy to of body weight. MR images using 50 nodes were LN detection: Spec 95 region.
surgery, iron high spatial resolution 3D TIW and positive at post-contrast MRI PPV 29
pathology not compounds, 2D T2W. Oval node considered histopathology TP 48 NPV o3
blinded to MRI | pregnant or metastatic if minimal axial diameter Ep 5
results, not all breast feeding. was greater than 8mm. On ™ 116 LN detection:
nodes ferumoxtran-10 enhanced MR was N 2 post-contrast MRI
correlated metastatic if the entire node or
with MRI focal area did not show a signal
findings intensity decrease on T2WI.
Kibel 2009 Prospective Low risk of 43 patients Median age 70 PET/CT 60 mins after FDG. Foley Pathology of LN detection: LN detection: LN detection, per-
observational bias, unclear if | with (range 32-87). catheter placed before FDG, surgical TP 7 Sens 70 patient analysis.
USA study consecutive or | cT2/T3NOMO Median follow-up furosemide i.v. 20mins after RDG, specimen Fp 2 Spec 94 Treatment altered
random UCB with 14.9 months. patients hydrated throughout. CT (blinded to PET TN 30 PPV 78 by PET/CT in 2
sample used, planned RC portion of study without contrast results). 41 FN 3 NPV o1 patients (1 nodal
not reported if | and PLND. No material. Attention directed to patients had metastasis had

image review

locoregional or

uptake of FGD in primary bladder

surgery mean

neoadjuvant CT, 1
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, Additional
characteristics standard table specificity, PPV, comments
NPV (%)
was blinded, distant mets tumour, pelvic nodes, para-aortic 8.6 days (range widespread mets
pathology was | by CT/ bone nodes, and distant sites. Final 2-36) after FDG- disease had
blind to scan. No prior consensus used as reflected in the PET/CT. palliative CT).
PET/CT, notall | CT or planned clinical report. Maximum SUV of
patients went neoadjuvant tumour foci determined.
on to have RC. | CT
Maeda 1995 Retrospective | Moderate risk 26 consecutive | 23 male, 3 female. MRI before TURBT. 0.5T. Bladder TURBT (n=17) Prediction of Prediction of muscle
observational | of bias, patients Mean age 69.5 moderately distended. T1 and T2 or cystectomy muscle invasion invasion
Japan study consecutive (range 46-96) weighted images acquired with (n=9) (1-50 days TP 14
sample used, 6 pTa, 6 pT1, 4 pT2, | 20cm field of view, a matrix size of after MRI). FP 1 Sens 100
unclear if 3pT3a,72pT3a 224x224 (pixel size 0.9mmx0.9mm) N 1 Spec 92
index test and and a slice thickness of 7mm. FN 0 PPV 93
reference Muscle invasion was considered NPV 100
standard were present if disruption of the outer
blinded, not all layer longer than 5mm was seen.
patients
received same
ref standard.
Persad 1993 Observational | Moderate risk 55 with Not reported. MRI: 0.5 Tesla Picker Vista scanner, TUR and Staging accuracy: LN detection Staging accuracy
study — of bias, bladder TCC Full bladder. Transverse multi-echo bimanual 47/53 (89%) — and LN detection
UK appears unclear if sequence giving proton density and examination excluding 2 TO. (assume patient
prospective consecutive or T2 weighted images. Transverse (n=30), sens 63 level)
random STIR sequences used. Coronal T1 cystectomy LN detection Spec 100
sample, weighted SE sequence. N=18), (n=24) PPV 100
unclear if laparotomy TP 5 NPV 84
imaging or ref (n=7) or FP 0
standard autopsy (n=3) TN 16
blinded, EN 3
unclear
interval

between index
test and ref
standard, not
all received
same ref
standard

Scattoni 1996

Italy

Prospective
observational
study

Moderate risk
of bias,
unclear if
random or
consecutive
sample used,

48 with proven
bladder
cancer.
Excluded
history of TUR,
IVT, CT or RT.

36 male, 12 female.
Average age 62
(range 37-85)
Diagnostic
cystoscopy and cold
cup biopsy at least

MRI: 0.5-Tesla. Bladder moderately
distended. T1 and T2 . Field range of
view 30-35cm Section thickness
7.5mm. Gd-enhanced images also
acquired and delayed SE T1WI
obtained when bladder filled with

RC (n=23) or
TURBT (n=25)
within 3 wks of
MRI

Accuracy of staging
Ta-T1 versus T2-T4

T2WMRI: 36/48 (75%)
T2WMRI:39/48 (81%)
Gd-CE MRI: 44/48 (92%)

Patient level
staging accuracy
data
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Reference

Study type

Study quality

N patients

Patient
characteristics

Test

Reference
standard

Raw data for 2x2
table

Sensitivity,
specificity, PPV,
NPV (%)

Additional
comments

image review
blinded, not all
patients
received same
reference
standard

2 wks before MRI

contrast medium. Disruption of the
hypointense line considered a sign
of neoplastic infiltration.

Late Gd-CE MRI: 34/48 (71%)
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2.4.2 Detecting upper urinary tract involvement

Review 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? (Topic D2)

Rationale
Intravenous urography has been replaced by CT in many areas of clinical practice, but is useful in the
evaluation of the upper tracts. It may have a role to exclude ureteric obstruction and upper tract
urothelial lesions, particularly in the low risk non-muscle invasive group. It would be useful to
explore the comparative diagnostic accuracy of CT and IVU in the detection of tumours in the upper

tract.
Question in PICO format
Populations Test Comparators Outcomes
Low risk NMIBC CT IVU, e Sensitivity and specificity * for presence
High risk NMIBC No imaging (in NMIBC of tumour in upper urinary tract
MBIC population only) e Change in management

e Overall survival

e  Progression free survival

e  Morbidity associated with the test
procedure

*Compared to reference standard of histopathology of surgical specimens or clinical/radiological follow up
when there is no surgery.

METHODS

Information sources

A literature search was also performed by the information specialist (EH).

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria.

Data synthesis
A meta-analysis was not possible for this review question. The evidence is presented for the studies
reporting sensitivity and specificity of the imaging techniques. Seven further studies reported the
incidence of upper urinary tract tumours at bladder cancer diagnosis or during follow-up.

RESULTS

Result of the literature searches
Figure 24. Study flow diagram
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Records screened after duplicates Records excluded (n=985)
removed — Topics D1, D2, D3 & D4 »
(n=1008)

A\ 4
Full-text articles assessed for Full-text articles excluded (n=13)
eligibility — Topic D2 (n=23) w

A 4

Studies included in evidence
review (n=10)

Study quality and results

Three studies reporting diagnostic accuracy were assessed for risk of bias and applicability with the
QUADAS-2 tool. 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 the number of patients or
upper tract lesions reported, and caution is warranted when interpreting data from the study. A
summary of the QUADAS-2 quality assessment is provided in Figure 25.

Figure 25. QUADAS-2 quality assessment

FLOW AND TIMING
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Evidence statements

Sensitivity and specificity for presence of tumour in upper tract

Three 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 28). One study 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 29. 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).

Table 28. Patient-level sensitivity and specificity for presence of tumour in upper urinary tract

Study Population Test Sensitivity Specificity PPV NPV
(%) (%) (%) (%)
Jinzaki 104 with asymptomatic MDCT 94 95 93 95
2011 haematuria. 46% with new or  urography
prior bladder cancer. Excretory 80 81 77 84
urography
Xu 2010 168 undergoing routine MDCT 100 91 62 100
surveillance for urothelial urography

tumour. 53% prior bladder

cancer.
Metser 77 at risk for urothelial MDCT 88 91 71 97
2012 malignancy. 31% newly urography

diagnosed bladder cancer, (urothelial

18% after resection of bladder phase and
tumour excretory
phase)
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Table 29. Incidence of upper urothelial tract tumours and proportion detected by intravenous
urography/CT urography

Study Population Test Incidence of Detection by IVU
UUTT
Bajaj 2007 233 with newly diagnosed IVU at 1.7% (4/233) 22 patients had equivocal
bladder cancer and IVU at diagnosis IVU findings. All had normal
initial presentation further imaging or follow-up
imaging
Herranz- 793 with primary bladder IVU prior to 1.1% (9/973) IVU detected 67% (6/9)
Amo 1999  cancer TURBT
Goessl 314 with newly diagnosed IVU at 0.3% (1/314) 6 cases suspicious on IVU
1997 bladder cancer diagnosis which was normal on

retrograde pyelography or
ureterorenoscopy in 5 cases

Hession 174 undergoing routine IVU follow-up 3.4% (6/174) 8 cases suspicious on IVU, 2
1999 follow-up for bladder cancer of which false positives on
retrograde pyelography
Miyake 413 undergoing follow-up IVU follow-up 4.8% (20/413) 2 diagnosed by routine IVU.
2006 for bladder cancer 18 presented with symptoms

which resulted in extra IVU
Meissner 322 after radical cystectomy  IVU follow-up 4.7% (15/322) 8 diagnosed by routine IVU.
2007 and ileal orthotopic bladder
substitution
Shinagare 105 after radical cystectomy  CTU follow-up  2.9% (3/105) Findings suggestive of UUTT
2013 in 11 (10.5%) patients. 7 false
positive, 3 true positive.

References to included studies
Bajaj, A, Sokhi, H, and Rajesh, A. Intravenous urography for diagnosing synchronous upper-tract
tumours in patients with newly diagnosed bladder carcinoma can be restricted to patients with high-
risk superficial disease. Clinical Radiology 2007; 62(9): 854-857.

Goessl, C. Is routine excretory urography necessary at first diagnosis of bladder cancer? Journal of
Urology 1997; 157(2): 480-481.

Herranz-Amo, F et al. Need for intravenous urography in patients with primary transitional
carcinoma of the bladder? European Urology 1999; 36(3): 221-224.

Hession, P et al. Intravenous urography in urinary tract surveillance in carcinoma of the bladder.
Clinical Radiology 1999; 54(7): 465-467.

Jinzaki, M et al. Comparison of CT urography and excretory urography in the detection and
localization of urothelial carcinoma of the upper urinary tract. AJR 2011; American Journal of
Roentgenology. 196(5): 1102-1109.

Meissner, C et al. The efficiency of excretory urography to detect upper urinary tract tumors after
cystectomy for urothelial cancer. Journal of Urology 2007; 178(6): 2287-2290.
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Metser, U. Detection of urothelial tumors: Comparison of urothelial phase with excretory phase CT
urography - A prospective study. Radiology 2012; 264(1): 110-118.

Miyake, H et al. Limited significance of routine excretory urography in the follow-up of patients with
superficial bladder cancer after transurethral resection. BJU International 2006; 97(4): 720-723.

Shinagare, AB, Sadow, CA, and Silverman, SG. Surveillance of patients with bladder cancer following
cystectomy: yield of CT urography. Abdominal Imaging 2013; 38(6): 1415-1421.

Xu, AD et al. Significance of upper urinary tract urothelial thickening and filling defect seen on MDCT
urography in patients with a history of urothelial neoplasms. AJR 2010; American Journal of
Roentgenology. 195(4): 959-965.

References to excluded studies (with reasons for exclusion)
Dalbagni, G. Can excretory urography detect upper urinary tract tumors after radical cystectomy for
urothelial cancer? Nature Clinical Practice Urology 2008; 5(6): 302-303.

Reason: comment on Meissner

Milestone, B et al. Staging of Ureteral Transitional Cell-Carcinoma by Ct and Mri. Urology 1990;
36(4): 346-349

Reason: not relevant to PICO/ not relevant to current practice

Fritz, GA et al. Multiphasic multidetector-row CT (MDCT) in detection and staging of transitional cell
carcinomas of the upper urinary tract. European Radiology 2006; 16(6): 1244-1252.

Reason: outcomes not relevant — no sensitivity and specificity for detection

Cowan, NC et al. Multidetector computed tomography urography for diagnosing upper urinary tract
urothelial tumour. BJU International 2007; 99(6): 1363-1370.

Reason: population not relevant to PICO

Razavi, SA et al. Comparative effectiveness of imaging modalities for the diagnosis of upper and
lower urinary tract malignancy: a critically appraised topic. Academic Radiology 2012; 19(9): 1134-
1140.

Reason: non-systematic review

Mueller-Lisse, UG et al. Multidetector-row computed tomography (MDCT) in patients with a history
of previous urothelial cancer or painless macroscopic haematuria. European Radiology 2007; 17(11):
2794-2803.

Reason: population and outcomes not relevant to PICO

Sadow, CA et al. Positive predictive value of CT urography in the evaluation of upper tract urothelial
cancer. AJR 2010; American Journal of Roentgenology. 195(5): W337-W343.
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Reason: population not relevant to PICO

Hwang, EC et al. Accuracy and factors affecting the outcome of multi-detector computerized
tomography urography for bladder tumors in the clinical setting. Korean Journal of Urology 2011;
52(1): 13-18.

Reason: outcomes not relevant to PICO (detection of bladder tumours)

McCoy, JG et al. Computerized tomography for detection and staging of localized and pathologically
defined upper tract urothelial tumors. Journal of Urology 1991; 146(6): 1500-1503.

Reason: population not relevant to PICO

Chlapoutakis, K et al. Performance of computed tomographic urography in diagnosis of upper
urinary tract urothelial carcinoma, in patients presenting with hematuria: systematic review and
meta-analysis (Structured abstract). European.Journal of Radiology 2010; 73(2): 334-338.

Reason: population not relevant to PICO

Planz, B et al. Computed tomography for detection and staging of transitional cell carcinoma of the
upper urinary tract. European Urology 1995; 27(2): 146-150.

Reason: population not relevant to PICO

Sternberg, IA et al. Upper tract imaging surveillance is not effective in diagnosing upper tract
recurrence in patients followed for nonmuscle invasive bladder cancer. Journal of Urology 2013;
190(4): 1187-1191.

Reason: method of imaging not reported

Wu, G-Y. Comparison of computed tomographic urography, magnetic resonance urography and the
combination of diffusion weighted imaging in diagnosis of upper urinary tract cancer. European
Journal of Radiology 2014; 83(6): 893-899.

Reason: population not relevant to PICO (not bladder cancer)
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Evidence tables

Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, specificity, Additional
characteristics standard table PPV, NPV (%) comments
Bajaj 2007 Retrospective | Low — Out of 330 Mean age 68 years IVU for the presence of UT TCC Incidence of upper tract tumours = 4/233 97 patients did
review — retrospective consecutive (range 42-88) synchronous upper-tract confirmed on (1.7%). not adhere to
UK audit of observational patients with Mean time from tumours histology in all 4 All 4 had Ta bladder cancer without CIS. 2 had local protocol
existing study TCC bladder diagnosis of patients with multifocal disease. and did not
practice over 2 yrs primary tumour to positive IVU. 22 patients had equivocal finding on IVU. 9 of undergo IVU.
(2003-2004), IVU =40 days. these 22 had further imaging (CT or further Sensitivity and
233 had IVU at IVU) which was normal. Routine follow-up of specificity of
initial remaining patients failed to reveal any imaging not
presentation progression to clinically significant disease. 2 reported
patients who had an IVU developed UT tumour
at 15 and 17 mo follow-up. 1 patient who did
not have IVU developed UT tumour at 34 mo.
Herranz- Retrospective | Low — 793 patients Mean age 66.4 IVU for the presence of Not reported Incidence of upper tract tumours = 9/793 Sensitivity and
Amo 1999 review retrospective with confirmed | +11.2 (range 16-91) | synchronous upper-tract how suspicious (1.1%). Confirmed in 6 patients (other 2 were specificity of
observational primary 88% male, 12% urothelial tumours (UTUT) IVU findings uric stones in renal pelvis, and 1 suspected imaging not
Spain study bladder female were confirmed. UTUT not confirmed by retrograde reported
tumour 1986- 10% G1, 45% G2, pyelography).
1996 with IVU 45% G3. In 3 patients suspected UT was confirmed at
prior to TURBT | 81% solitary TUR —these 3 exhibited non-functioning
tumour. kidneys at IVU and anterograde pyelography
72% NMIBC, 28% confirmed diagnosis. Therefore, IVU identified
MIBC 66.6% of UTUTs
146 (18%) showed abnormality e.g. renal mass,
obstructive uropathy.
No difference in the incidence of UTUTs with
regard to gender, histological grade,
multiplicity, superficial or infiltrative.
Goessl Retrospective | Low — 314 128 women, 186 Routine excretory urography N/a IVP suspicious for ureteral or renal pelvic Sensitivity and
1997 review retrospective consecutive men. Mean age 73 (IVP) performed with non-ionic tumour in 6 patients (1.9%). This suspicion was | specificity of
observational patients with (range 31-96) contrast medium iopamidol. eradicated with retrograde pyelography or imaging not
Germany study newly 33% MIBC. All but 2 | Plain film of the abdomen ureterorenoscopy in 5 cases. Only 1 silent reported
diagnosed were TCC. followed by further images 5, upper urinary tract tumour was detected with
bladder cancer 15, and 30 mins after infusion. IVP resulting in nephroureterectomy.
1988-1994 When delayed excretion of the Urinary obstruction could equally be seen with

contrast medium was observed
images were repeated up to
24h after infusion. IVP images
re-evaluated by 2 senior
urologists. Urological and non-

IVP and ultrasonography.
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, specificity, Additional
characteristics standard table PPV, NPV (%) comments
urological pathologies were
analysed and result compared
with the written former
urographic findings from the
charts. Ultrasound of kidneys
and bladder also performed
(original images not available in
all cases)
Hession Retrospective | Low quality — 174 132 male, 42 IVP at primary presentation, 12 n/a 102 (58.6%) had normal IVU at presentation. Sensitivity and
1999 cohort study retrospective consecutive female. Mean age months, and 24 month intervals Commonest abnormality on IVU was a bladder | specificity of
study patients with 59 (range 20-84). thereafter. Median follow-up filling defect (61, 35.1%). imaging not
UK bladder cancer 8.3y (range 1-30). Average No synchronous UTT were found. Of the 164 reported. Paper
(140 NMIBC) number of IVUs per patient = patients evaluated cystoscopically at 12mo, 83 | also included in
undergoing 3.7 (50.6%) had recurrent TCC of the bladder. 156 evidence review
routine follow- patients (95%) had normal IVU at this time. for topic K1.
up
Upper tract filling defects were identified in 8
patients, 6 of which were proven TCC (2 FNs
on retrograde pyelography), mean 78mo
(range 12-132) post-presentation.
5/6 had solitary tumour at presentation. All of
those who subsequently developed UTT had
recurrent bladder tumour within 24 months.
4/6 UUT occurred at 72 months or later.
Miyake Retrospective | Low quality - 413 newly 326 male, 87 IVU before TUR but UUT n/a 20/413 (4.8%) upper tract tumours were Sensitivity and
2006 cohort study retrospective diagnosed female. washings were analysed at the detected. The median (range) time from initial specificity of
study, unclear NMIBC 1986- 265 were <70 years | time of or before initial TUR in TUR to diagnosis of subsequent UUTCs was 33 imaging not
Japan if consecutive 2003. old. patients who were diagnosed (6-165) months. reported. Paper

sample

52 received
intravesical
chemotherapy, 45
BCG therapy.
Median follow-up
102 months

as positive by urinary
cytological examination.

Follow-up consisted of
cystoscopy and cytology every
3mo for 2yrs after TUR, then
every 6mo at 3-5yrs and then
annually thereafter. IVU every
6mo until 3yrs after TUR and
then annually until 5 yrs. At
5yrs the examinations were at
the patients request

No differences between patients in
age/gender/growth
pattern/grade/stage/tumour size/CIS/chemo
or BCG therapy. Patients with UUT recurrence
had a higher incidence of multiple tumours at
initial TUR than those with no recurrence. No
independent predictors for UUT recurrence.
Only 2 patients were diagnosed as having
UUTC by routine IVU. The remaining 18
presented with symptoms which were an
incentive to examine the UUT by extra IVU
(macrohaematuria 10, intravesical recurrence
5, +ve urine cytology 5, abdominal pain 3, high
fever 2)

also included in
evidence review
for topic K1.
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, specificity, Additional
characteristics standard table PPV, NPV (%) comments
After detecting some symptoms IVU failed to
show findings suspicious of recurrent UUTCs in
10 of 18 patients and these 10 were diagnosed
by other methods inc retrograde pyelography,
CT and/or ureterorenoscopy.
Jinzaki Retrospective | Image review 104 85 male, 19 female. | CT urography on 16- or 64- Final diagnosis CT urography CT urography Nephrographic
2011 review blinded, consecutive Mean age 66.9y MDCT scanners using a 3-phase | determined by TP 43 Sens 94 phase images
population not | patients with (range 40-88) protocol. All administered 400- surgery (n=46) or TN 55 Spec 95 were not
Japan all relevant to asymptomatic 56 referred for 500ml of water orally 20mins ureteroscopy FP 3 PPV 93 included in the
PICO, not all haematuria suspicion of UUT before the exam. Unenhanced with biopsy FN 3 NPV 95 evaluation.
patients who had both because of CT scans of abdomen and pelvis | (n=3). Follow-up Per-patient
received same | CT urography haematuria with no | were obtained (5mm thick CT urography or Excretory urography Excretory urography analysis — CT
reference and excretory abnormality at sections). Nephrographic phase | excretory Sens 80 urography
standard, urography cystoscopy (n=35), images (5mm thick sections) urography at 1 TP 37 Spec 81 significantly
interval before abnormal findings were then obtained from the year or later ™ 47 PPV 77 better than
between ref treatment in UUT at diaphragm through the kidneys used to confirm =) 11 NPV 84 excretory
standard and 2002-2007. sonography (n=15), | beginning 100secs after a 30sec | benign findings. N ) urography
imaging varied | (of 128 positive cytology injection of iohexol at a dose of | Mean time
between patients, 24 and no abnormality | 2ml/kg. Excretory phase i.mages between CTU 46/104 (44%) had
patients were excluded at cystoscopy (n=6). | of the abdomen and pelvis and surgery 44 ! . :
. ) final diagnosis of
due to lack of 48 (46%) referred were obtained 8 mins after days (£27). UUTUC. Of the 58
established due to new (n=43) contrast injection (1.25mm Mean time o
R . . . L . patients with no
final diagnosis) | or prior (n=5) thick images). Lesions between IVU N
. . upper tract findings,
bladder cancer considered suspicious for UUT and surgery 34 R
. . . e 39 were diagnosed
diagnosis. included one or more filling days (£23) .
R . with bladder cancer.
defects, wall irregularity, or
hydronephrosis.
Xu 2010 Retrospective | 150 patients 168 CT 78% male, 22% CT urography using 64-MDCT Pathologic CT urography (per CT urography (per Excluded 158
review without urography female. Median age | scanner. Barium preparation analysis on examination examination patients with
USA imaging or exams for 111 65.5 (range 32-90). used as an oral contrast surgical analysis) analysis) stents and those
follow-up (out of 326 History of bladder medium. 1* dose 90mins resection or TP 21 Sens 100 with
excluded, consecutive cancer (n=89), UT before examination, 2" dose clear TN 134 Spec 91 examinations
population not | patients) (n=8), bladder and when patient was on CT table. visualisation of FP 13 PPV 62 without any
all relevant to patients UT (n=13), prostatic | IV 250ml normal saline was tumour on EN 0 NPV 100 imaging or
PICO, unclear undergoing urethra (n=1) administered 15-40 mins before | ureteroscopy. A pathologic
if image routine the exam. Split-bolus technique | follow-up CT Histologically proven follow-up
review was surveillance for and consisted of 3 phases: urogram used as | UTTs identified in 21 (n=150).
blind to other a history of noncontrast, portal venous, and | confirmatory in patients
results, not all urothelial 10min combined false positive
patients tumour 2006- nephrographic/pyelographic and true
received same 2009 phase. 10mg furosemide given negative exams.
ref standard. IV before the first injection of

contrast. Initial CT urography
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, specificity, Additional
characteristics standard table PPV, NPV (%) comments
reports were reviewed by one
of the authors for upper tract
lesions.
Metser Prospective Unclear if 77 sent for 57 male, 20 female. | CT urography: 64 row MDCT Any lesion Urothelial phase CT Urothelial phase CT UP was more
2012 observational | consecutive staging of Median age 69 scanner. Oral hydration and iv identified was urography (lesion urography (lesion sensitive and
study sample used, proven bladder | (range 28-88) diuretic were administered further level analysis) level analysis) accurate than EP
Canada population not | cancer or Staging newly prior to contrast material evaluated. Only TP 38 Sens 83 although this
all relevant to upper tract diagnosed UT (n=4) injection. All drank 750ml of urothelial TN 121 Spec 96 reached
PICO, image tumour, those or bladder (n=25) water 30-45mins before scan. tumours that FP 5 PPV 38 statistical
review with suspicious | tumours; 100-300ml iodixanol 3ml/sec, were confirmed FN ) NPV 94 significance only
blinded, tumour before | assessment of images acquired at 60 seconds histologically for lesion-based
unclear if ref histologic upper tract after (urothelial phase) and 5 were considered Excretory phase CT Excretory phase CT analysis.
standard was proof, and resection of minutes (excretory phase) by positive. Lesions urography (lesion urography (lesion
interpreted patients with bladder tumour using the same scanning that were not level analysis) level analysis)
without positive (n=14); suspicion of | parameters. Images displayed confirmed as TP 32 Sens 70
!(nowledge of cytolqu and urot.hellal in ‘the axial (3mm §ect|on nTallgna‘nt at ™ 116 Spec 92
index test, negative malignancy at other | thickness, 1.5mm interval), histologic, Fp 10 PPV 76
reference cystoscopy imaging not coronal (3mm, contiguous) and cytologic,
> . . A ) FN 14 NPV 89
standard and confirmed with sagittal (3mm, contiguous) cystoscopic, or
i I histol | . i
Interva istology or planes . urete.rosc.opm Combined UP and EP | Combined UP and EP
between cytology (n=4 UT, Presence or absence of lesion examinations
. . . - phase CT urography phase CT urography
imaging and n=6 bladder; was recorded using a were considered . : . :
- . . . (lesion level analysis) | (lesion level analysis)
ref standard positive cytology standardised data collecting false positive.
f . . TP 39 Sens 85
unclear, and negative sheet by two trained abdominal
unclear how cystoscopy (n=27) radiologists. TN 114 Spec 91
sensitivity and FP 12 PPV 77
specificity FN 7 NPV %4
were
calculated — Combined UP and EP | Combined UP and EP
numbers do phase CT urography phase CT urography
not match (patient level (patient level
reported analysis) analysis)
number of TP 30 Sens 88
patients/ TN 114 Spec 91
lesions. FP 12 PPV 71
FN 4 NPV 97
Meissner Prospective Low — 322 who Mean age at RC 65y | Excretory urography (IVP) n/a UUTT rate: 15/322 (4.7%) median of 31 mo 105 patients
2007 observational | observational underwent RC (range 36-83). Male | assessed uppertractl,2,3,5,7 (range 12-72) after RC. with follow-up
study study and ileal to female ratio and 10 years after cystectomy. 8/12 (53%) UUTTs were diagnosed by routine of less than
Switzerlan orthotopic 14:1. Median IVP. The other 7 lesions were detected by 12mo were
d neobladder follow-up 49 further examinations initiated because of excluded.
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, specificity, Additional
characteristics standard table PPV, NPV (%) comments
substitution months (range 12- haematuria or flank pain. Sensitivity and
for bladder 220) Overall 1064 IVPs were performed and 8 UUTs specificity of
TCC 1985-2006 were detected (0.75%) imaging not
and had reported.
regular follow-
up.
Shinagare Retrospective | Low- N=105 patients | 79 male, 26 female. | CTU using 4-, 16- or 64- n/a 225 CTUs were performed in 105 patients. Unclear how
2013 cohort study observational having CT Mean age 65 (range | detector CT scanners. Single Findings related to surgery: 60/105 (57%). Of patients were
200-2011 study urogram 43-85)y bolus 3-phase protocol used 60 patients with findings relating to selected —
USA during follow- Median time (unenhanced scan of abdomen complications from surgery, 5 (8.3%) required potential

up after RC for
bladder cancer

between RC and
CTU 39 months (0-
229)

and pelvis, nephrographic scan
phase of kidneys after i.v.
injection, excretory phase scan
of abdomen and pelvis 15min
after contrast medium
injection.

surgery.

Locoregional or distant recurrence of bladder
cancer: 21 (20%)

Visceral mets 16 (15.2%), lymph node
metastases 13 (12.4%), pelvic recurrence 1
(1%). Of 21 patients, 7 had coexisting nodal
and distant mets and one had local recurrence
with nodal and distant mets.

UUT recurrence: 3/105 (2.9%)

Findings suggestive of UTT were seen in 11
(10.5%). Of these, 7 were false positive, 3 were
true positive, and one was lost to follow-up.
UUT developed after a median of 43 months
(range 16-73) months from surgery.

selection bias.
Unclear if CTU
was performed
routinely.
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2.4.3 Detecting thoracic malignancy

Review question: (CT versus chest X-ray or PET-CT for thoracic malignancy)
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? (Topic D3)

Rationale

Chest x-ray is also a cheap and universally available imaging technique, it is useful in the diagnosis of
lung metastases and of primary lung cancer but is of lower sensitivity than chest CT, it may have a
role in the work up of patients with newly diagnosed bladder cancer as these patients are often
elderly and smokers and have an increased risk of lung cancer.

Question in PICO format

Populations Test Comparators Outcomes
High risk NMIBC | Chest CT Chest X-Ray e Sensitivity and specificity * for
MIBC PET-CT thoracic malignancy

NO imaging (in high risk
NMIBC population only

Change in management
Overall survival

Progression free survival
Morbidity associated with the
test procedure

METHODS

Information sources

A literature search was also performed by the information specialist (EH).

Selection of studies

The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against

the inclusion criteria.

Data synthesis

Two studies were identified for this review question. A meta-analysis was not possible.

RESULTS

Result of the literature searches

Figure 26. Study flow diagram
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Records screened after duplicates Records excluded (n=1002)
removed — Topics D1, D2, D3 & D4 »
(n=1008)

A 4
Full-text articles assessed for Full-text articles excluded (n=4)
eligibility — Topic D3 (n=6) >

A 4

Studies included in evidence
review (n=2)

Study quality and results

Two studies were included in the evidence review (Lodde et al., 2010; Yang et al., 2012a). Risk of
bias and applicability were assessed using the QUADAS-2 tool. Both studies were applicable to the
review question. Both studies had a low risk of bias for patient selection, although in Lodde et al.
(2010) it was unclear if a consecutive or random sample of patients was used. Studies were judged
to have a high or unclear risk of index test bias because the index test was reported with knowledge
of clinical history or the results of other imaging tests. In both studies it was unclear if the reference
standard was interpreted 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.

Figure 27: Results of QUADAS-2 risk of bias assessment

FLOW AND TIMING

PATIENT SELECTION

£
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o
v
<
g

0% 20% 40% 60% 80% 100%
Proportion of studies with low, high or unclear
RISK of BIAS

B Low @ High mUnclear

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
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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.

References to included studies
Yang, Z et al. Clinical value of whole body fluorine-18 fluorodeoxyglucose positron emission
tomography/computed tomography in the detection of metastatic bladder cancer. International
Journal of Urology 2012; 19(7): 639-644.

Lodde, M et al. Evaluation of fluorodeoxyglucose positron-emission tomography with computed
tomography for staging of urothelial carcinoma. BJU International 2010; 106(5): 658-663.

References to excluded studies (with reasons for exclusion)
Gedik, GK. Evaluation of FDG uptake in pulmonary hila with FDG PET/CT and contrast-enhanced CT in
patients with thoracic and non-thoracic tumors. Annals of Nuclear Medicine 2010; 24(8): 593-599.

Reason: population not relevant to PICO

Kang, MC et al. Accuracy of 16-channel multi-detector row chest computed tomography with thin
sections in the detection of metastatic pulmonary nodules. European Journal of Cardio-Thoracic
Surgery 2008; 33(3): 473-479.

Reason: population not relevant to PICO

Sutton, S, Cohen, AM, and Resnick, MI. Value of chest computed tomography in genitourinary
malignancies. Urology 1983; 22(6): 667-668.

Reason: not relevant to current practice
Lipman, RA. Whole-lung tomography in urologic malignancy. Urology 1989; 34(4): 227-229.

Reason: intervention not in PICO/ not relevant to current practice
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Evidence tables

Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 Sensitivity, specificity, Additional
characteristics standard table PPV, NPV (%) comments
Observational | Low risk of 44 MIBC 13 female, 57 male. | Whole body FDG-PET/CT: using Histopathology Suspicious extrapelvic areas on FDG-PET/CT in 33 had CT and
Lodde study — bias, unclear if | scheduled to Mean age 67 (range | PET/CT integrated system. from bladder 20 patients including 13 suspicious lung PET/CT, 11 had
2010 appears image review have RC with 49-86). Images acquired 75min after and PLN images. only PET/CT.
prospective was blinded, no 39 primary UC, 4 injection with 333-407 MBq of obtained at 2 patients had rapid progression of lung lesions | Study also
Canada not all patients | neoadjuvant primary FDG. CT with oral contrast cystoprostatecto | and died from UC. 2 lesions were confirmed included in topic
had CT + chemo, 19 epidermoid, 1 material but without i.v. my or anterior primary lung cancer. Another with lung lesions D1.
PET/CT, under follow- neuroendocrine, 12 | contrast medium. Images pelvic also had pathological thyroid FDG uptake,
unclear if up after RC, 7 associated primary reviewed with fusion of CT and exoneration. All confirmed as thyroid carcinoma at biopsy. Of 4
consecutive or | re-staging prostate cancer. PET images. No catheterization but 2 patients patients with FDG PET/CT lung images, one
random after chemo All had bone required. Standard thoracicand | had extended died from massive pulmonary embolism, the
sample of for locally scintigraphy. adomino-pelvic CT scan and lymphadenecto other 3 did not progress at a mean follow-up of
patients was advanced and bone scintigraphy. my. 7.1 (7-10) months, and images in the lung were
used. mets BC Any LN >1cm considered Mean time CT attributed in two cases to an inflammatory
For extrapelvic positive. Some cases of <1cm and disease, and in one nature of lesion remains
mets, 36 but multiple were considered surgery=25.4 unknown.
patients who positive. SUVmax was days, between In 5 patients, standard CT detected lung
had 26mo determined. Lesions with FDG PET and surgery nodules that did not accumulate FDG, and in
imaging accumulation on a confirmed =30 days one a retroperitoneal node, also negative at
follow-up were anatomical structure were PET. None have progressed on subsequent
included considered positive. follow-up imaging.
Yang 2012 Retrospective | Moderate risk 60 consecutive | Male 77%, female Whole body FDG PET-CT using All suspicious Suspicious lung Organ based
study of bias, patients witha | 23%. Median age Explora FDG, module. All PET-CT lesions lesions (n=15, analysis of
China consecutive history of 60.5 (range 32-96) required to fast for at least 6h. were assessed 11.5%) sensitivity and
sample used, bladder cancer | 22 NO, 27 N1, 11 Scanning 1h after further using Sens 85.7 specificity. Study
index test was | referred 2006- | N2. 16 had administration of tracer biopsies or TP 12 Spec 100 also included in
interpreted 2010 for whole | cystectomy, 44 had | (7.4MBg/kg). Images obtained subsequent TN 1 PPV 100 topic D4
with body FDG PET- | chemo, on Siemens biograph 16HR PET- | imaging. 24 FP 0 NPV 33
knowledge of CT scans. radiotherapy or CT scanner. Abnormal FDG verified by FN 2
clinical history chemo- uptake was defined as biopsy, 100
and other radiotherapy. radiotracer accumulation that validated by PET/CT correctly
imaging 25 routine follow- was thought to be outside of serial imaging or changed
results, not all up scan, 22 normal anatomical structures. other clinical management in 15
patients detection of SUVmax for each lesion was examinations for patients (25%)
received same suspected mets, 13 | calculated. Reviewing at least 6
reference monitoring physicians were aware of months (98 CT,
standard treatments. clinical history and other 12 MRI)
(biopsy or imaging.
further
imaging).
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2.4.4 Detecting bone metastases

Review question: (CT versus MRI, PET-CT and bone scintagraphy for bone
metastases) In patients with high risk NMIBC or MIBC is CT, MRI or bone
scintagraphy the most effective method for the detection of bone metastases
and can these tests be omitted in patients with NMIBC? (Topic D4)

Rationale
Bone metastases generally occur in the context of more advanced disease and are often detected on
CT or MRI, bone scan is potentially more sensitive but has limited specificity and is not used as part
of routine staging in most centres.

Question in PICO format

Populations Test Comparators Outcomes

High risk NMIBC CT MRI e Sensitivity and specificity * for

Bone metastases

MIBC Bone scintigraphy e Change in management

No imaging (in high risk * Overallsurvival

NMIBC population only e  Progression free survival

e  Morbidity associated with the
test procedure

*Compared to reference standard of histopathology of surgical specimens or clinical/radiological follow up
when there is no surgery.

METHODS

Information sources

A literature search was also performed by the information specialist (EH).

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria.

Data synthesis

A narrative summary of the evidence is reported.
RESULTS
Result of the literature searches

Figure 28. Study flow diagram
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Records screened after duplicates Records excluded (n=993)

removed — Topics D1, D2, D3 & D4 >

(n=1008) 1
A 4 2

Full-text articles assessed for Full-text articles excluded (n=8)

eligibility — Topic D4 (n=15) 7 3
\ 4 4

Studies included in evidence

review (n=7) 5

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 regards 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.

Figure 29. Risk of bias of included studies

FLOW AND TIMING _ |

REFERENCE STANDARD N Low

High
INDEX TEST _ | = Unclear

PATIENT SELECTION

0% 20% 40% 60% 80% 100%
Proportion of studies with low, high or unclear
RISK of BIAS

Narrative summary of evidence
Seven studies were included in the evidence review. One study (Balliu, 2010) compared whole body
MRI with bone scintigraphy for the detection of bone metastases in patients with primary malignant
solid tumours (breast and lung, n=19) or other malignant tumours with clinical signs and symptoms
suggestive of bone metastases (n=19). Metastases were present in 18 (47%) patients. Diagnostic
accuracy was higher for whole-body MRI than for bone scintigraphy. The sensitivity and specificity
was 94% and 90% for MRI, and 72% and 75% for bone scintigraphy respectively. There were 5 false
negatives and 5 false positive results with bone scintigraphy, and 1 false negative and 2 false positive
results with MRI. In another comparative study (Chakraborty, 2013), 48 patients with locoregional
or metastatic bladder cancer and with a high likelihood of bone metastases underwent *"Tc-MDP
and single-photon emission computed tomography (SPECT/CT) bone scan followed by *F-flouride
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PET/CT within 48 hours. The sensitivity and specificity of **™Tc-MDP SPECT/CT was 88% and 74%,
respectively. *™Tc-MDP SPECT/CT correctly detected 15 out of 48 patients as having metastases and
23 patients without metastases. 2 patients showed false-negative findings and 8 were detected as
false-positives. With *™Tc-MDP planar bone scan 11 patients had false-positive and 3 patients had
false-negative findings. The sensitivity and specificity for " Tc-MDP planar bone scan was 82% and
65%, respectively. The sensitivity and specificity of '*F-fluoride PET/CT was 100% and 87%,
respectively. 21 patients showed abnormal tracer uptake on 8_fluoride PET/CT, of which 17 (35%)
were diagnosed with bone metastases based on definitive biopsy and imaging follow-up.
Management was changed in these 17 patients to systemic therapy with chemotherapy and
bisphosphonate therapy. In 2 patients, early malignant bony involvement was identified by *®F-

fluoride PET/CT but missed by planar bone scan and SPECT/CT.

Two studies assessed the clinical value of whole body FDG PET-CT in bladder cancer patients. One
study (Lodde, 2010) reported that 36 patients bone scintigraphy results were available to be
compared with FDG PET-CT. Both techniques detected the 3 (8%) patients with bone metastasis. In
one case, additional pelvic and vertebral bone metastases were detected by FDG PET-CT only. In
one study (Yang, 2012) of 60 patients, 134 suspicious lesions were identified from whole body FDG
PET-CT. 7% (n=9) of these were bone lesions, which were all considered to be true positives. There
were no false negative results.

Three studies reported the clinical value of routine bone scans in bladder cancer patients. In one
study (Davey, 1985), 221 consecutive patients with invasive bladder cancer who were considered
suitable for radical radiotherapy had routine bone scintigraphy. 14 (6%) patients had abnormal bone
scintigrams considered to be consistent with bone metastases. 4 of these failed to develop clinical,
radiographic, or biochemical evidence of skeletal disease during follow-up. 10 (5%) out of 207
patients with normal scintigrams at presentation developed bone metastases within 12-months of
their original non-significant scan. Brismar (1988) reported a series of 71 patients who had bone
scintigraphy for staging bladder cancer (67 of whom had no symptoms of bone metastases) and 26
patients previously treated for bladder cancer who presented with signs or symptoms suggestive of
bone metastases. Out of the patients who had no signs or symptoms, 1 patient had findings
suggestive of metastases, which was classified as a false positive at biopsy. In 7 out of 30 (23%)
patients with signs or symptoms, metastases was identified by scintigram and later confirmed. In
one patient with increased uptake the autopsy findings did not confirm the presence of bone
metastases. One study (Braendengen 1996) reported that 35 out of 91 patients who had a pre-
cystectomy bone scan had suspicion of metastases. 21 of these patients had a radiograph which was
considered normal or due to degenerative changes. It is not clear how many patients were detected
as having bone metastases from the scintigraphy alone or if the scintigraphy alone changed
treatment.

Evidence statements
Two studies reported that the sensitivity and specificity of MRI and PET-CT were higher for the
detection of bone metastases than bone scintigraphy. Indirect evidence was identified from five
studies which reported the clinical value of bone scans in bladder cancer patients. 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
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evidence was identified for the outcomes of overall survival, progression-free survival or morbidity
associated with procedure.

References to included studies
Balliu E., B. Comparative study of whole-body MRI and bone scintigraphy for the detection of bone
metastases. Clinical Radiology 2010; 65(12): 989-996.

Braendengen, M, Winderen, M, and Fossa, SD. Clinical significance of routine pre-cystectomy bone
scans in patients with muscle-invasive bladder cancer. British Journal of Urology 1996; 77(1): 36-40.

Brismar, J and Gustafson, T. Bone scintigraphy in staging of bladder carcinoma. Acta Radiologica
1988; 29(2): 251-252.

Chakraborty, D et al. Comparison of 18F fluoride PET/CT and 99mTc-MDP bone scan in the detection
of skeletal metastases in urinary bladder carcinoma. Clinical Nuclear Medicine 2013; 38(8): 616-621.

Davey, P et al. Bladder cancer: the value of routine bone scintigraphy. Clinical Radiology 1985; 36(1):
77-79.

Lodde, M et al. Evaluation of fluorodeoxyglucose positron-emission tomography with computed
tomography for staging of urothelial carcinoma. BJU International 2010; 106(5): 658-663.

Yang, Z et al. Clinical value of whole body fluorine-18 fluorodeoxyglucose positron emission
tomography/computed tomography in the detection of metastatic bladder cancer. International
Journal of Urology 2012; 19(7): 639-644.

References to excluded studies (with reasons for exclusion)
Ghanem, N et al. Comparative diagnostic value and therapeutic relevance of magnetic resonance
imaging and bone marrow scintigraphy in patients with metastatic solid tumors of the axial skeleton.
European Journal of Radiology 2002; 43(3): 256-261.

Reason: population not relevant to PICO

Gosfield, E, Alavi, A, and Kneeland, B. Comparison of Radionuclide Bone Scans and Magnetic-
Resonance-Imaging in Detecting Spinal Metastases. Journal of Nuclear Medicine 1993; 34(12): 2191-
2198.

Reason: population not relevant to PICO

Rajarubendra, N, Bolton, D, and Lawrentschuk, N. Diagnosis of Bone Metastases in Urological
Malignancies-An Update. Urology 2010; 76(4): 782-790.

Reason: expert review
Reske, S et al. Bone marrow immunoscintigraphy compared with conventional bone scintigraphy for

the detection of bone metastases. Acta Oncologica 1993; 32(7-8): 753-761.
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Reason: population not relevant to PICO

Simms, MS et al. 99mTechnetium-C595 radioimmunoscintigraphy: a potential staging tool for
bladder cancer. BJU International 2001; 88(7): 686-691.

Reason: outcomes not relevant to PICO

Talbot, J-N. Diagnosis of bone metastasis: Recent comparative studies of imaging modalities.
Quarterly Journal of Nuclear Medicine and Molecular Imaging 2011; 55(4): 374-410.

Reason: non-systematic review

Urnes, T et al. The Value of Skeletal Scintigraphy in Detection of Metastic Bladder-Cancer Verified by
Bone-Biopsy. Scandinavian Journal of Urology and Nephrology 1981; 93-96.

Reason: intervention not relevant to PICO

Zoeller, G et al. Bone marrow immunoscintigraphy versus conventional bone scintigraphy in the
diagnosis of skeletal metastases in urogenital malignancies. European urology 1994; 26(2): 141-144.

Reason: outcomes not relevant to PICO
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Evidence tables

Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 | Sensitivity, specificity, | Additional
characteristics standard table PPV, NPV (%) comments
Lodde Observational | Low risk of 44 MIBC 13 female, 57 male. | Whole body FDG-PET/CT: using Histopathology 36 bone scintigraphy were available to 33 had CT and
2010 study — bias, unclear if | scheduled to Mean age 67 (range | PET/CT integrated system. from bladder compare with FDG PET-CT. Both detected the 3 | PET/CT, 11 had
appears image review have RC with 49-86). Images acquired 75min after and PLN patients with bone mets. In one case an only PET/CT.
Canada prospective was blinded, no 39 primary UC, 4 injection with 333-407 MBq of obtained at additional pelvic and vertebral bone mets were | Study also
not all patients | neoadjuvant primary FDG. CT with oral contrast cystoprostatecto | detected by FDG PET-CT only. included in topic
had CT + chemo, 19 epidermoid, 1 material but without i.v. my or anterior D1 and D3.
PET/CT, under follow- neuroendocrine, 12 | contrast medium. Images pelvic
unclear if up after RC, 7 associated primary reviewed with fusion of CT and exoneration. All
consecutive or | re-staging prostate cancer. PET images. No catheterization but 2 patients
random after chemo All had bone required. Standard thoracic and | had extended
sample of for locally scintigraphy. adomino-pelvic CT scan and lymphadenecto
patients was advanced and bone scintigraphy. my.
used. mets BC Any LN >1cm considered Mean time CT
For extrapelvic positive. Some cases of <1cm and
mets, 36 but multiple were considered surgery=25.4
patients who positive. SUVmax was days, between
had 26mo determined. Lesions with FDG PET and surgery
imaging accumulation on a confirmed =30 days
follow-up were anatomical structure were
included considered positive.
Yang 2012 Retrospective | Moderate risk 60 consecutive | Male 77%, female Whole body FDG PET-CT using All suspicious Suspicious bone Organ based
study of bias, patients witha | 23%. Median age Explora FDG, module. All PET-CT lesions lesions (n=9, 6.9%) analysis of
China consecutive history of 60.5 (range 32-96) required to fast for at least 6h. were assessed sensitivity and
sample used, bladder cancer | 22 NO, 27 N1, 11 Scanning 1h after further using TP 9 Sens 100 specificity. Study
index test was referred 2006- N2. 16 had administration of tracer biopsies or N 0 Spec N/A also included in
interpreted 2010 for whole | cystectomy, 44 had | (7.4MBg/kg). Images obtained subsequent FP 0 PPV 100 topic D3
with body FDG PET- | chemo, on Siemens biograph 16HR PET- | imaging. 24 FN 0 NPV n/a
knowledge of CT scans. radiotherapy or CT scanner. Abnormal FDG verified by
clinical history chemo/radiotherap | uptake was defined as biopsy, 100 Change in
and other y. radiotracer accumulation that validated by management in 15
imaging 25 routine follow- was thought to be outside of serial imaging or patients (25%)
results, not all up scan, 22 normal anatomical structures. other clinical
patients detection of SUVmax for each lesion was examinations for
received same suspected mets, 13 | calculated. Reviewing at least 6
reference monitoring. physicians were aware of months (98 CT,
standard clinical history and other 12 MRI)
(biopsy or imaging. For bone mets,
further bone
imaging). scintagraphy and
AKP were
applied as

complementary
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 | Sensitivity, specificity, | Additional
characteristics standard table PPV, NPV (%) comments
Davey Retrospective | Moderate risk 221 155 males, 66 Bone scintigraphy on Cleon Clinical and 86 (39%) Sensitivity of
1985 review of bias, consecutive females. Mean age multidetector scanner 3-5h radiological examinations had scintigraph at
consecutive patients with 69 years. following 750MBq (19mCi) follow-up (not increased uptake of | diagnosis:
UK sample used, invasive 377T1,247T2,65 technetium-99m methylene specified) radiotracer, 38% (10/26)
unclear if bladder cancer | T3a,527T3b, 21 T4a, | diphosphonate. Entire skeleton majority due to Incidence: 12%

index test was
blind to other
results,
reference
standard
unclear and
unclear if all
patients
received same
ref standard,

suitable for RT
who had bone
scintigraphy as
part of tumour
staging 1975-
1982

19 T4b, 3 Tx

images obtained. Plain
radiographs were obtained of
any area to which local
symptoms were referable,
irrespective of scintigraphic
findings and of all
scintigraphically suspect areas.
Scintigraphs were classified as
normal if no abnormality of
distribution of radioactivity,
‘non-significant abnormality’ if
radiographs demonstrated a
possible benign cause for a
focal increase in uptake,
‘equivocal’ if radiographic
appearances were non-specific,
and ‘abnormal’ if radiographs
confirmed metastatic bone
involvement or if there was no
benign explanation for focal
increase in concentration of
radiotracer.

non-malignant
conditions. 14 (6%)
had abnormal bone
scintigrams
considered to be
consistent with
metastases. 4/14
did not develop
clinical,
radiographic or
biochemical
evidence of skeletal
disease during the
course of disease. 3
alive at 7, 44 and
49 months. One
died with no bone
mets found at post-
mortem. 6/10
patients who
developed bone
mets as predicted
by their scintigram
were treated
radically. 16/207
(8%) with non-
significant or
normal scintigrams
at presentation
developed clinical
or radiographic
evidence of skeletal
secondaries (10
within 12 mo).

Negative predictive
value: 92% (100%-8%)
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 | Sensitivity, specificity, | Additional
characteristics standard table PPV, NPV (%) comments
Chakrabort | Prospective Low risk of 48 consecutive | 44 male, 4 female. Tc-MDP bone scintigraphy Metastatic bony F-fluoride PET-CT F-fluoride PET-CT Patient based
y 2013 comparative bias, patients with Median age 60 yrs followed by F-fluoride PET/CT involvement was analysis. PET-CT
study consecutive newly (range 35-80) within 48 hrs. verified by ™ 17 Sens 100 not in PICO.
India sample used, diagnosed 12 had bone pain, Whole body bone scan 3-4h histological FP 4 Spec 87
bone scan locoregional or | 25 showed raised after i.v. injection of 20-25mCi correlation TN 27 PPV 81
blinded to metastatic alkaline 910MBq/kg) of Tc-MDP. Planar | where possible. FN 0 NPV 100
pathology and bladder cancer | phosphatase images on duel headed gamma Alternatively
other clinical and with high camera. SPCET/CT imaging clinical follow-up | Tc-MDP SPECT/CT Tc-MDP SPECT/CT
information, likelihood of performed only for specific and/or contrast Sens 28
unclear if ref bone mets arefas in case of any suspicious enhanced P s Spec 74
standard (muscle foci detected on the planar CT/MRlI/skeletal PPV 65
interpreted invasion, image. survey FP 8
without history of bone F-Fluoride PET/CT from skull to correlation was N 23 NPV 22
knom{Iedge of pam,. raised upper th{ghs. 4.5m|.n afte.r used to confirm FN 2 Tc-MDP planar BS
imaging, not alkaline contrast i.v. injection using a mets. Follow-up
all patients phosphatase, Discovery STE 16 PET/CT bone scan 6- Tc-MDP planar BS Sens 82
had same ref lytic lesions on scanner. In patients showing 12mo after initial ) 14 Spec 65
standard. xray) symptoms of bony pain in lower | scan established P 11 PPV 56
extremities, an additional true negatives. N 20 NPV 87
image from foot to thigh was N 3
acquired. 17 (35%) were
Findings of bone scan were finally diagnosed ch .
) A ange in
mFerpreted before PET/CT scan. | with bone mets management; 17
BI.mAd toA path reports and other basgq pn . patients with mets
clinical information. definitive biopsy
. . changed to
and imaging systemic chemo
follow-up and
bisphosphonate
therapy.
Balliu 2010 | Prospective Low risk of 38 randomly 27 men, 11 women. | Bone scan: 2 hrs after i.v. Findings verified Bone mets present Bone scan: Patient level
comparative bias, Image selected Mean age 62.1 +14 injection of 925 mBq (25mCi) of | by atleast 12mo | in 18 (47%) analysis of
Spain study review patients with yrs HMDP tagged with 99 m clinical follow- Ll 72 sensitivity and
blinded, primary Lung (n=11), breast | technetium using high up, additional Bone scan Spec 75 specificity.
population not | malignant solid | (n=8), bladder resolution, dual head gamma imaging tests, PPV 72 Higher inter-
all relevant to tumours (n=4), myeloma camera with low energy and/or biopsy TP 13 NPV 75 observer
PICO, random (breast and (n=2), colon (n=2), collimators, Planar images also (when biopsy FP 5 agreement for
sample of lung) or other germ cell (n=1), acquired when deemed clinically N 15 MRI: MRI than bone
patients, not malignant endometrial (n=1), necessary. Tomographic studies | indicated) EN 5 scan.
all patients tumours and renal (n=1), or SPECT images were also Sens 94
received same | clinical signs gallbladder (n=1). gcqwred over the region of MRI Spec 90
reference and symptoms | Symptoms of bone interest. ) 17 PPV 29
standard, time | suggestive of mets (n=29, 76%) Whole body MRI: 1.5 T, Q body P 5 NPV 95
between index | bone mets. coil with at least 5 stations, and ™ 18
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 | Sensitivity, specificity, | Additional
characteristics standard table PPV, NPV (%) comments
test and ref Each week the the possibility of changing FN 1
standard first 2 patients parameters in each one.
unclear. were selected Coronal T1WI, coronal STIR
among all sequence. Images analysed
patients using a ViewForum workstation
meeting the using sagittal and axial
inclusion multiplanar reconstructions of
criteria 2006- the entire spine and other area
2007. of interest in a given study.
Findings classified using a 4-
point scale (1-2 considered
negative, 3-4 positive).
Brismar Appears Moderate risk 71 patients 14 female, 57 male. | Bone scintigraphy: 3-5hrs after Compared with Results of scintigraphy: Sensitivity and
1988 prospective of bias, staging MIBC, Mean age 67 years 370MBq of **Tc-MDP whole previous and 1) no signs or symptoms (n=67): 1 suggested specificity not
unclear if 67 of these body registration performed in new correlating mets which was false positive (negative reported.
Sweden random or had no anterior and posterior radiographs and biopsy). In 5 patients increased uptake was Results from
consecutive symptoms, 4 projections using General after utilizing explained as being due to osteoarthritic bone
sample used, had skeletal Electric Maxicamera equipped available clinical lesions. In 7 patients a repeat scan was scintigraphy
reference pain. 26 with a general purpose low information performed due to symptoms — mets were included
standard not patients energy collimator. concerning, for found in 3 patients, 7, 10, and 16 mo after supplementary
reported, previously example, recent negative staging bone scan. radiographs.
unclear if all treated for In patients with normal findings | trauma. 2) patients with signs/symptoms (n=30): 7
patients bladder or only typical osteoarthritic were true positives and 1 patient had
received same | cancer, changes, no skeletal increased uptake which was not confirmed on
ref standard, without known radiographs were obtained. In autopsy (false positive)
unclear if dissemination, patients with scintigraphic signs
index test and presented with of mets or with equivocal
ref standard signs or findings, correlating skeletal
were blind to symptoms films were obtained.
other results suggestive of
skeletal mets - All scintigrams were classified
painin 23,1 as no mets or mets. Areas of
leg paresis, 1 increased uptake which
leg weakness, corresponded to regions of
1 lumbar known trauma or were
stiffness. explained as osteoarthritic from
1984-1987 corresponding radiographs or
had distribution or appearance
typical of degenerative changes
were classified as ‘no mets’.
Braendeng | Retrospective | Moderate risk of 227 66 male, 25 female. | Bone scintigram: Whole body Follow-up In 31 patients, skeletal radiography was Sensitivity and
en 1996 series of bias, nota consecutive Median age 64 scan with gamma camera consisted of performed to determine the nature of the specificity not
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Reference Study type Study quality N patients Patient Test Reference Raw data for 2x2 | Sensitivity, specificity, | Additional
characteristics standard table PPV, NPV (%) comments
consecutive or | patients with (range 34-75). obtained 2.5h after i.v. injection | clinical exam, pathological uptake on the bone scan. 13 had reported.
Norway random MIBC and no 317T2,58T3,2T4a. | of 550 mBq of *Tc-MDP blood analysis, bone scans with uptake probably due to Unclear how
sample, index distant mets None had suspicion | together with additional skeletal metastases and in 12 of these the radiographs many patients
test not blind underwent of skeletal mets restricted views covering the radiology, or showed a non-pathological fracture or benign were considered
to other total based on history or | trunk. other specialised | degenerative changes. No radiological to actually have
results, not all cystectomy, 91 | clinical findings. In patients with doubtful extent | tests if clinically abnormalities were found in remaining patient. | bone mets from
patients had pre- of uptake on bone scan, a indicated. 8 patients were given a Nuclear Medicine Code | the bone scan
received same | cystectomy radiograph of affected bones Follow-up was (NMC) 1l (suspicious of metastases), in 3 of (i.e. number of
reference bone scan. was taken to determine cause every3to6 these radiology was normal, degenerative true positives).
standard, None had of pathological changes. months for 5 changes were diagnosed in 5. 42 patients
clinical All scans were evaluated by a years and every coded NMC Il (degenerative changes), 9 had
suspicion of nuclear medicine physician 12 months radiography which showed normal findings in
bone using a nuclear medicine code thereafter. 2, degenerative changes in 6, and a non-
metastases. (NMC) prospectively: | = No pathological fracture in 1.

pathological abnormality. Il =
Probable degenerative
abnormality. Il = Hot spots
suspicious of malignancy. IV =
Hot spots of significant
increased uptake, of probable
malignant origin. These
gradings were not added to the
patients’ records and were not
seen by the clinicians involved
in the care of the patient.
Scans were instead viewed by
the patient’s clinician and
graded according to the
following Clinical Code (CC): | =

No pathology. Il = Increase
uptake, not caused by
malignancy. lll = Increase

uptake suspicious of
malignancy. IV = Pathological
uptake, most probably owing to
metastases. If the oncologist
graded the scan as being
suspicious of malignancy, a
radical cystectomy was not
performed.

During follow-up, 37 patients (40.7%) were
diagnosed with metastatic bone disease. It is
unclear if this included all of the patients
whose bone scans were coded as having
metastatic disease by the nuclear medicine
physicians (35 patients) or by the clinicians (22
patients). Risk of subsequent bone mets was
unrelated to T category.

5-yr survival for NMC | (minimal changes, not
compatible with pathology) =70%. NMC IV
(uptake probably due to mets) = 30%.

In 3/54 patients referred for cystectomy, the
pre-operative bone scan and subsequent
radiographs confirmed presence of bony mets
and lead to decision not to perform total
cystectomy. In the remaining 51 the results of
the bone scan did not contribute to final
therapeutic decision. 27 patients did not
undergo RC because of indications of
inoperability other than bone scan results.
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1 3 Manageing non-muscle-invasive bladder cancer
2 3.1 Risk Stratification
3.1.1 Prognostic markers in NMIBC

4 Review question: In addition to the factors specified in the EORTC risk tables,

5 do TCC variants, differentiation of TCC and lymphovascular invasion predict

6 recurrence and progression after treatment? (Topic E)

7

8 Rationale

In general, recurrence is a problem for patients (because any tumour recurrence raises the concern
10  that the cancer will progress and/or spread) and for the NHS (because of the need to provide
11  capacity for treatment of recurrence), but it does not threaten patients’ lives. In contrast,
12 progression does threaten patients’ lives, because if the muscle coat of the bladder becomes
13 involved with cancer, between 20 and 25 out of 100 such patients will have spread into their lymph
14  glands, and their chance of cure falls sharply.
15  We have some pathological markers of the risks of recurrence and progression, such as stage, grade,
16 and the presence of carcinoma in situ, and other clinical markers, such as tumour size, number and
17  the presence of recurrence at three months from the initial resection. On the basis of EORTC
18 chemotherapy study data, it was suggested many years ago that the management of LRNMIBC could
19 be streamlined significantly by the use of two easily established clinical variables alone, namely
20 whether the initial tumour is solitary or multifocal, and whether there was recurrence or not at
21 three months. Despite the evidence base for this, and its ease of assessment, it has not become
22 widely used in the NHS.
23 So the use of these factors remains unsatisfactory for an individual patient, and does not predict the
24 individual risks of recurrence and progression. Molecular markers (such as EGFR) have been studied
25  for over 20 years, to see if some laboratory studies are able to be useful in clinical practice, but none
26 has emerged as useful to the NHS.
27 If we knew better for individual patients about their risk of recurrence and particularly progression,
28 it would be possible to inform the discussion of the cancer risk, which is one of the pillars of the
29  discussion about which treatment option is best for a given patient. Many patients would consider
30 better forecasting of their own personal cancer risk to be a very useful step forward.
31 Question in PICO format
Population Intervention Comparison Outcomes
Patients with newly Prognostic factors: N/A e Disease specific survival
diagnosed NMIBC EORTC risk factors e Recurrence
TCC variants (micropapillary and e Overall survival
nested patterns) e Disease progression

TCC differentiation (squamous,
glandular and sarcomatoid)
Lymphovascular invasion
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METHODS

Information sources
A literature search was conducted by the information specialist (EH).

Selection of studies

The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria. Validation studies of the EORTC risk calculator were selected if there were
sufficient numbers of patients in each risk category to allow a meaningful validation. Prognostic
studies of the other factors in the PICO (TCC variants, TCC differentiation, lymphovascular invasion)
were also appraised.

Data synthesis
The results are presented by outcome and by prognostic factor. Hazard ratios and p values are
provided as reported in the studies. The validation studies of the EORTC risk factors are also
presented with c-indices and estimated and observed numbers of recurrences and progressions.

RESULTS

Result of the literature searches
Figure 30. Study flow diagram

Records  after  duplicates
removed (n=796)

\ 4

Records screened (n=796) _ Records excluded (n=725)

\ 4
Full-text articles assessed for | Full-text articles excluded
eligibility (n=71) Tl (n=47)

\ 4

Studies included in evidence
review (n=24)

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
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1 the prognostic factors of lymphovascular invasion, TCC variants and TCC differentiation were limited
2 by small sample sizes and few patients with the factor under investigation. The results of the study
3 quality assessment is provided in Table 30. The results of the included studies are summarised in
4  Tables 26-33 and Figures 31-35.
5 Table 30. Study quality assessment
Study Quality criteria Quality
Sample Loss to follow-up | Prognostic factor Outcome Confounders Appropriate
represents the unrelated to key adequately adequately accounted for? statistical
population of characteristics? measured? measured? analysis used?
interest?
Sylvester 2009 high
Fernandez- y y y y y high
Gomez 2008
Lopez 1995 y y y y y y high
Scosyrev 2009 % % y y y y high
Cho 2009 y y y y y y high
Brimo 2013 unclear % y y y y high
Miyake 2011 y y y y y y high
Kwon 2012 y y y y y y high
Palou 2012 y % y y y y high
Sakano 2010 y y y y y y high
Tilki 2012 y % y y unclear y high
Branchereau y % y y unclear y high
2013
Olsson 2013 y % y y y y high
6
Narrative summary of evidence
EORTC risk factors: Recurrence & Progression
9  The European Organization for Research and Treatment of Cancer (EORTC) Genito-Urinary Group
10  published risk tables that provide the probabilities that a patient with superficial bladder cancer
11 (Ta,T1) will recur or progress to muscle-invasive disease after transurethral resection of the bladder
12 tumour (TURBT) (Sylvester, 2006). Seven randomised trials including 2596 patients and with a
13 maximum follow-up of 15 years were included in the analysis by Sylvester (2006). 6% of patients
14  were randomised to intravesical bacillus Calmette-Guérin (BCG) and none of the patients received
15 maintenance therapy. The EORTC scoring system was derived based on six clinical and pathological
16 factors: number of tumours, tumour size, prior recurrence rate, T category, carcinoma in situ (CIS),
17  and grade. Fernandez-Gomez (2011) reported a validation of the EORTC risk tables in a cohort of
18 1062 patients treated with BCG from 4 randomised trials (CUETO studies). 73% of this cohort
19  received 10-12 BCG instillations. The EORTC risk tables successfully divided CUETO patients into four
20  risk groups for recurrence and progression.
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The c-indices for recurrence were similar in the EORTC and CUETO series. For recurrence the PSEP in
the CUETO series was lower than the EORTC at 1-year (0.3/0.26 vs. 0.46), similar results were found
at 5-years (0.49/0.51 vs. 0.47). For progression, the c-index in the CUETO cohort was 0.69 at 1-year
and 0.68 at 5-year, which are lower than the EORTC c-indices for progression at 1-year (0.74) and 5-
years (0.75). The PSEP in the CUETO series was lower than the EORTC for progression at 5-years
(0.25 vs. 0.442). Xylinas (2013) presented a validation study of 4689 patients, and reported c-indices
which demonstrated poor discrimination of the EORTC risk models for recurrence and progression.

In 7 validation studies (Fernandez-Gomez 2011; Seo 2010; Altieri 2012; Hernandez 2011; van Rhijn
2010; Xu 2013; Lammers 2014), the EORTC risk tables generally overestimated the risk of recurrence
in all risk groups and the risk of progression at 5-years especially in high risk groups. However, many
of these studies were limited by a low number of progression events. In an earlier report from the
CUETO cohort, Fernandez-Gomez (2008) reported that, in multivariate analysis, female gender
(HR=1.71) compared to male gender, recurrent tumours (HR=1.9) compared to primary tumours,
multiplicity, and presence of associated tumour in situ (TIS) (HR=1.55), were significant independent
factors for recurrence. For progression, recurrent tumours (HR=1.62) compared to primary tumours,
high-grade tumours (HR=5.64) compared to G1 tumours, T1 tumours (HR=2.15) compared to Ta
tumours, and recurrence at 3-month cystoscopy (HR=4.6) were independent predictive factors.

One study of 592 Japanese patients, half of whom received no intravesical therapy after TURBT,
attempted to validate the EORTC risk scores for recurrence (Sakano, 2010). There was only a
significant difference in recurrence-free survival when the low-risk and intermediate-low risk groups
were combined into one group, and the intermediate-high risk and high risk groups were considered
as another group. Multivariate analysis showed that prior recurrence rate, number of tumours, and
T category were independent predictors for time to first recurrence.

In another validation study including 230 patients with primary non-muscle invasive bladder cancer
(van Rhijn, 2010), EORTC risk scores for progression and recurrence were significant factors in
multivariate analysis. However, none of the patients in this cohort were at high risk of recurrence
and all patients had primary NMIBC, which limits the usefulness of this study. One study of patients
with T1 bladder cancer, all of whom were treated with BCG, reported that EORTC risk scores were
not significant predictors of progression or recurrence (van Rhijn, 2012). Multiplicity was the most
important variable for predicting recurrence, whilst sub-stage (T1m/T1e), female gender and CIS
were the most important variables for progression in multivariate analysis.

One prognostic study of 146 patients with T1G3 NMIBC treated with an induction course of BCG
reported that female gender and presence of CIS in the prostatic urethra were associated with an
increased risk of recurrence, progression and disease-specific mortality (Palou, 2012).

Lymphovascular invasion: Recurrence and progression

Seven studies included lymphovascular invasion as a prognostic factor for recurrence or progression
(Brimo 2013; Miyake 2011; Kwon 2012; Cho 2009; Tilki 2012; Park 2009; Olsson 2013). Some studies
reported that the presence of lymphovascular invasion was a prognostic factor for recurrence or
progression and some studies reported no significant effect in univariate and multivariate analyses
(see Figures 31-35 below for forest plots of reported hazard ratios from univariate and multivariate
analyses). Analysis of this factor was limited by the low number of patients with invasion. Park
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(2009) reported that lymphovascular invasion was not a predictor of recurrence or progression in
patients with T1G3 bladder cancer who received BCG therapy (HRs were not reported so could not
be included in the forest plots).

Lymphovascular invasion: Disease-specific survival

Two studies (Lopez, 1995; Tilki, 2012) reported that lymphovascular invasion was an independent
prognostic factor for disease-specific survival and one study reported no significant effect (Olsson,
2013) (see Figure 35).

Lymphovascular invasion: Overall survival

One study of 108 patients (Branchereau 2013) reported that lymphovascular invasion was an
independent prognostic factor for overall survival for patients with high grade T1 tumours (p=0.003,
HR not reported).

Histological subtype (‘usual TCC’ vs. micropapillary/sarcomatoid TCC): Recurrence and progression

One study (Brimo, 2013) reported that adverse histological variants were significantly associated
with progression and recurrence on univariate analysis but were insignificant on multivariate
analysis. Only 4 tumours were not ‘usual’ TCC. 3 had features of micropapillary TCC and 1 had
features of sarcomatoid TCC.

Histological subtype (TCC vs. squamous cell carcinoma): Overall survival and disease specific survival

Scosyrev (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.

Micropapillary pattern (MPP): Progression

One study (Alkibay, 2009), reported that progression rates increased in patients with NMIBC and
MPP compared with MPP-negative patients but this difference was not statistically significant
(p=0.064). This analysis was based on only 6 patients with T1 bladder cancer and MPP, and 125 TaT1
MPP-negative patients.

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.
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One study (Brimo et al., 2013) reported that adverse histological variants were significantly
associated with progression and recurrence on univariate analysis but were 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.
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Table 31. Univariate and multivariate analyses of recurrence

Sylvester Median Age: <65 years, >65 years 1.10 .089 Univariate and
2006 3.9 yrs, multivariate model
maximum  Gender: male, female 1.00 .986 stratified by study and

N=2596 14.9yrs the presence or absence

Prior treatment: no, yes 1.31 .013 of intravesical treatment

Tumour status: primary, recurrent 1.67 <.0001

Prior recurrence rate: primary, recurrent  1.42 <.0001 1.35 1.24to 1.46 <.0001

<lrec/yr, >1rec/yr

Number of tumours: single, multiple 1.96 <.0001

Number of tumours: single, 2-7, >8 1.71 <.0001 1.56 1.42t01.71 <.0001

Tumour size: <3cm, 23cm 1.34 <.0001 1.54 1.32t0 1.80 <.0001

T category: Ta, T1 1.37 <.0001 1.21 1.07 to 1.37 .003

Carcinoma in situ: no, yes 1.40 .008 1.19 924 to 1.52 .180

Grade: G1, G2, G3 1.29 <.0001 1.17 1.07 to 1.28 .001

Grade G3: no, yes 1.42 <.0001

T1G3: no, yes no CIS, yes CIS 1.48 <.0001
Van Rhijn  Median EORTC recurrence score - .005 2.53 1.48-4.17 .001 Age, gender, hospital,
2010 8.6 yrs CIS, multiplicity, tumour
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Van Rhijn  Median EORTC recurrence score 413 1.14 0.43t03.02 .789
2012 6.5 yrs
N=129
Fernandez- Median 69 Gender: male, female 1.80 1.33to02.44 .0001 1.71 1.26 to 2.33 0.0006 | Univariate and
Gomez 2008 months multivariate model
CUETO Age: <60 1 - .0151 stratified by study and
series 61-70 1.30 0.99to 1.70 dose to assess the

>70 1.50 1.14t0 1.98 independent effects of
N=1062 several variables

Recurrent tumour: no, yes 2.05 1.65to 2.54 <.0001 | 1.90 1.53 to 2.37 <.0001

No. of tumours: 1 1 - <.0001 |1 - .0110

2-3 1.28 0.98 to 1.66 1.11 0.85t0 1.45

4-7 1.74 1.29t0 2.34 1.43 1.06 to 1.94

>8 2.15 1.53to0 3.01 1.67 1.18 to 2.37

Size: £1cm 1 - .0502

1-3cm 0.70 0.52t00.93

>3cm 0.84 0.65to 1.08

Grade: G1 1 - 4532

G2 1.04 0.46to0 1.42

G3 1.27 0.84t01.93

Stage: Ta, T1 1.04 0.79to0 1.36 .7787

Associated TIS: no, yes 1.63 1.12 to 2.36 .0105 1.55 1.06 to 2.26 .0239
Sakano 2010 Median 37 Age: <70 years, >70 years 1.20 1.06 to 1.35 .003 1.03 0.88to01.21 70

months

N=592 Gender: male, female 0.97 0.84to1.11 .68

Prior recurrence rate: primary, recurrent 1 - .002 1 - .046

<lrec/yr, 1.12 0.97 to 1.29 1.12 0.94t01.33

>1rec/yr 1.31 1.12to 1.52 1.26 1.04-1.52
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Number of tumours: single, 1 - <.001 1 - <.001

2-7 1.33 1.19t01.49 1.40 1.21-1.62

>8 1.43 1.07 to 1.84 1.15 0.76-1.64

Tumour size: £3cm, >3cm 1.04 0.77to 1.34 .80

T category: Ta, T1 1.17 1.05t01.31 .004 1.17 1.00to 1.36 .044

Carcinoma in situ: no, yes 0.94 0.77to 1.14 .56

Histopathology: pure UC, UC with other 0.98 0.68to 1.33 .92

elements

Grade: G1, 1 - <.001 1 - 21

G2, 1.29 1.09t0 1.13 1.22 0.98t0 1.54

G3 1.40 1.16 to 1.69 1.37 1.01to0 1.87

Intravesical therapy: No, 1 - .18

Chemotherapy 1.01 0.89to01.13

BCG 0.87 0.73t01.02
Palou 2012 Median Age(years): Age, number of tumours,

104 <65, >65 1.34 0.82t02.18 .24 - NS tumour size, tumour

N=146 months <60, 61-65, 66-70, >70 1.11 0.91to 1.36 .32 - aspect, CIS, and the
T1G3 combined variable “CIS

Gender: male, female 2.30 1.25t0 4.27 .008 NA in the prostatic urethra

or female”

Number of tumours: single, multiple 1.16 0.71to0 1.89 .54 - NS

Size: £1.5cm, 1.5-3cm, >3cm 1.16 0.84 to 1.60 .36 - NS

Tumour aspect: papillary, solid 1.26 0.74t0 2.13 .39 - NS

T1 substage: Tla, T1lb, Tlc 1.08 0.78to0 1.49 .64 NA
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Concomitant CIS: no, yes 0.98 0.59to0 1.62 .93 - NS
CIS in prostatic urethra: no, yes 2.40 1.16 t0 4.95 .02 NA
CIS in prostatic urethra: - .001 NA
no, yes, female
CIS in prostatic urethra or female: no, 2.53 1.50 to 4.25 .0003 2.53 1.50 to 4.25 .0003
yes
Park 2009 Median Age: < median age, 2median age .205
52.5
N=144 months Sex: male, female .142
T1G3
CIS: yes, no 497
Multiplicity: single, multiple .894 1.109 0.64 t0 1.93 714
Size: <3cm, 23cm .290 0.755 0.43to01.32 321
Lymphovascular invasion: no, yes .529
Gross morphology: papillary, non- .879
papillary
Microscopic morphology: papillary, non- .079 1.456 0.88t02.41 .144
papillary
Intravesical therapy: no, yes .0001 0.328 0.18 to 0.59 <.001
Proper muscle: absent, present .603 1.127 0.63t0 2.00 .684
Brimo 2013 Mean 29 Lymphovascular invasion: no, yes 1.76 0.82t03.77 .146 1.13 0.44t02.93 .806
months
N=86 Adverse histological subtype: ‘usual’ UC, 5.94 2.01to 17.6 .001 3.20 0.81t012.77 .100
micropapillary/sarcomatoid UC
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Carcinoma in situ: no, yes 1.41 0.79to 2.51 .250 1.25 0.67to 2.31 481
Maximum tumour diameter (mm) 1.17 1.03to 1.32 .013 1.14 0.95to 1.37 .157
Cho 2009 Median 35 Lymphovascular invasion: no, yes 1.69 0.90to0 3.02 .086 2.02 1.11t0 3.90 .029
mo, range
N=118 12-89 mo Gender: female, male 2.09 0.75t05.83 .160
Age: <65, 265 1.02 0.55 to 1.90 .945
Bladder tumour history: no, yes 3.38 1.81t0 6.32 <.001 3.41 1.74 to 6.67 <.001
Size: <3cm, 23cm 1.95 1.08 to 3.50 .026 1.995 1.06 to 3.74 .031
Number of tumours: <4, >4 2.54 1.35t04.78 .004 1.97 1.02to0 3.81 .043
Grade: 1&2, 3 1.20 0.67 to 2.16 .536
Carcinoma in situ: no, yes 1.18 0.28 t0 4.88 .823
Intravesical therapy: no, yes 1.98 0.95t04.12 .069 1.095 0.481t02.48 .828
Kwon 2012 Median 77 Lymphovascular invasion: no, yes .002 1.50 0.55t0 4.08 427
mo, range
N=406 12-167 mo  Age 1.03 1.0 to 1.06 .235
Gender 1.26 0.94t01.71 129
Stage: Ta, T1 .001 0.71 0.44to 1.16 .169
Grade: low, high 1.32 1.04 to 1.66 .022
Size: <3cm, 23cm 1.59 0.83 to 3.04 .164
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Multiplicity: <3, >3 .024 1.62 1.07 to 2.69 .043

Miyake 2011 Median 36 Lymphovascular invasion: no, yes 1.75 0.86 to 4.93 A1
mo, range

N=130 1-140 mo Stage: Ta, T1 1.40 0.68 to 3.21 .32

Grade (WHO 2004):

PUNLMP 1 - -

LG 1.41 0.50 to 4.00 .57

HG 2.17 0.70to 5.56 2

Concomitant CIS: yes, no 1.32 0.36t0 5.28 .20

Multiplicity: solitary, multiple 1.91 1.04 to 3.59 .038 1.93 0.98 t0 3.79 .058

Tumour diameter: <3cm, >23cm 2.04 1.13 to 5.06 .023 2.10 1.04 to 4.27 .040

Intravesical therapy:

None 1 - - 1 - -

BCG 0.53 0.23 to 0.96 .039 0.35 0.18t0 0.71 .004

Anthracyclines 0.96 0.28to0 3.21 0.94 0.63 0.24 10 2.38 .63
Tilki 2012 Median 38 Lymphovascular invasion: no, yes <.001 4.9 1.4to0 16.5 0.01

months

N=101 Stage: TO,Ta, Tis

T1 8.5 1.1to 67 0.04
Olsson 2013 Median 60 Lymphovascular invasion no, yes 2.63 1.48 to 4.66 2.36 1.31t04.28 0.005
N=211 months
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Table 32. Univariate and multivariate analyses of progression

Sylvester Median Age: <65 years, >65 years 1.36 0.012 Univariate and
2006 3.9 yrs, multivariate model
maximum  Gender: male, female 0.92 0.580 stratified by study and

N=2596 14.9 the presence or absence

Prior treatment, no, yes 1.19 0.442 of intravesical treatment

Tumour status: primary, recurrent 1.36 0.036 1.48 1.07 to 2.03 0.016

Prior recurrence rate: primary, recurrent 1.19 0.027

<lrec/yr, >1rec/yr

Number of tumours: single, multiple 1.86 <.0001 | 1.70 1.29t0 2.24 0.0002

Number of tumours: single, 2-7, >8 1.48 <.0001

Tumour size: <3cm, 23cm 1.94 <.0001 | 1.89 1.40 to 2.55 <.0001

T category: Ta, T1 2.80 <.0001 | 2.19 1.67 to 2.86 <.0001

Carcinoma in situ: no, yes 4,19 <.0001 | 3.41 2.32t05.01 <.0001

Grade: G1, G2, G3 2.40 <.0001

Grade G3: no, yes 3.88 <.0001 | 2.67 1.99 to 3.59 <.0001

T1G3: no, yes no CIS, yes CIS 4.00 <.0001

Recurrence at 3 months: no, yes 3.11 <.0001
Van Rhijn  Median EORTC progression - .001 - - .001 Age, gender, hospital,
(2010) 8.6 yrs Low vs. Intermediate risk 1.84 0.96-3.59 .194 CIS, multiplicity, tumour
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Low vs. High risk 4.52 1.41-7.58 <.001 size, grade, stage, EORTC
N=230 risk scores, and
molecular grade
Van Rhijn  Median EORTC progression .163 1.38 0.37t05.12 .628
2012 6.5 years
N=129
Fernandez- Median 69 Gender: male, female 1.01 0.58t0 1.76 .98 Univariate and
Gomez 2008 months multivariate model
Age: <60 1 - .0174 1 - .052 stratified by study and
N=1062 61-70 1.74 1.12to0 2.71 1.57 1.00 to 2.45 dose to assess the
>70 1.86 1.81to0 2.94 1.74 1.20t0 2.75 independent effects of
several variables
Recurrent tumour: no, yes 1.52 1.09to0 2.14 .015 1.63 1.14 to0 2.32 .0068
No. of tumours: 1 1 - .3625
2-3 1.13 0.75t0 1.70
4-7 1.27 0.78 to 2.06
>8 1.59 0.93t02.70
Size: <1cm 1 - 4147
1-3cm 0.75 0.48 to 1.17
>3cm 0.83 0.56to 1.22
Grade: G1 1 - <.0001 |1 - <.0001
G2 1.48 0.78 t0 2.83 1.45 0.75 10 2.80
G3 5.83 2.86 to 11.92 5.65 2.71to0 11.76
Stage: Ta, T1 2.34 1.36t0 4.04 .022 2.15 1.23t03.77 .0076
Associated TIS: no, yes 1.86 1.09 to 3.19 .026
Recurrence at 1st cystoscopy: no, yes 5.22 3.51t07.78 <.0001 | 4.60 2.99 to 7.07 <.0001
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Palou 2012 Median Age(years): Age, number of tumours,
104 <65, >65 1.89 0.85t04.21 12 - NS tumour size, tumour

N=146 months <60, 61-65, 66-70, >70 1.33 0.96to 1.85 .09 - - aspect, CIS, and the
T1G3 combined variable “CIS

Gender: male, female 2.41 0.96 to 6.04 .06 NA - in the prostatic urethra

or female”

Number of tumours: single, multiple 0.78 0.36t0 1.73 .54 - NS

Size: £1.5cm, 1.5-3cm, >3cm 1.17 0.70to0 1.96 .54 - NS

Tumour aspect: papillary, solid 1.52 0.67to0 3.43 .32 - NS

T1 substage: Tla, Tlb, Tlc 1.43 0.88t02.32 .15 NA -

Concomitant CIS: no, yes 1.46 0.61to03.49 .40 - NS

CIS in prostatic urethra: no, yes 4.35 1.65to 11.50 .003 NA -

CIS in prostatic urethra: - .002 NA -

no, yes, female

CIS in prostatic urethra or female: no, 3.59 1.64 to 7.88 .001 3.59 1.64 t0 7.88 .001

yes
Park 2009 Median Age: < median age, 2median age .874

52.5

N=144 months Sex: male, female .488
T1G3

CIS: yes, no .095

Multiplicity: single, multiple .716 0.76 0.28 to 2.09 .594
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Size: <3cm, 23cm 312 0.71 0.24 t0 2.06 .528
Lymphovascular invasion: yes, no .996
Gross morphology: papillary, non- .031
papillary
Microscopic morphology: papillary, non- .0098 2.92 1.13to 7.57 .027
papillary
Intravesical therapy: no, yes .098 0.61 0.22to 1.74 .359
Proper muscle: absent, present 341 1.55 0.54t04.41 415
Brimo 2013 Mean 29 Lymphovascular invasion: yes, no 1.55 0.34t07.01 .57 0.11 0.005 to 2.56 171
months
N=86 Adverse histological subtype: ‘usual’ UC, 15.7 3.87 t0 63.97 .0001 3.33 0.37 t0 29.79 .282
micropapillary/sarcomatoid UC
Carcinoma in situ: yes, no 2.41 0.78 to 7.45 13 1.78 0.49 to 6.44 .378
Maximum tumour diameter (mm) 1.51 1.24t0 1.84 .0001 1.56 1.09 to 2.22 .014
Cho 2009 Median 35 Lymphovascular invasion: yes, no 3.27 1.32t08.11 .011 3.07 1.23to0 7.62 .016
mo, range
N=118 12-89 mo Gender: male, female 1.40 0.32t0 6.05 .655
Age: 265, <65 0.96 0.38t02.44 .933
Bladder tumour history: yes, no 1.54 0.51to04.33 446
Size: 23cm, <3cm 2.54 1.0 to6.46 .051 2.34 0.92t0 5.98 .075
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Number of tumours: >4, <4 1.51 0.60to 3.77 .379
Grade: 3, 1&2 1.54 0.62 to0 3.83 .355
Carcinoma in situ: yes, no 2.55 0.33t019.94 .373
Intravesical therapy: no, yes 1.67 0.55to 5.05 .364
Kwon 2012 Median 77 Lymphovascular invasion: yes, no .023 1.68 0.34t08.29 .525
mo, range
N=406 12-167 mo  Age 1.00 0.96 to 1.05 .834
Gender 1.00 0.47 to 2.50 .954
Stage: Ta, T1 .013 1.37 0.48 t0 3.88 .559
Grade: low/high .002 2.57 1.48 to 4.46 .001
Size: <3cm, 23cm 0.68 0.22to0 2.15 512
Multiplicity: <3/>3 .001 0.55 0.25t01.21 .138
Miyake 2011 Median 36 Lymphovascular invasion: yes, no 12.1 7.49 to 733.68 .0002 1.23 0.13to0 11.28 0.86
mo, range
N=130 1-140 mo Stage: Ta, T1 20.69 7.82 to 446.23 <.0001 | 20.94 2.44t0179.5 .006
Grade (WHO 2004):PUNLMP/LG, HG 14.37 3.25 to 126.40 .0013 297 0.1 t090.16 .53
Concomitant CIS: yes, no ND 51
Multiplicity: solitary, multiple 5.44 0.84 to 20.60 .082
Tumour diameter: <3cm, >23cm 16.93 4.63 to 209.78 .0004 6.77 0.69to 66.8 .10
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Intravesical therapy: None, BCG 1.09 0.20to 5.99 0.92

Alkibay 2009 Median Micropapillary pattern + 5.14* 0.76 t0 42.6 .064

27.2 versus Micropapillary pattern-
N=6 MPP+ months *0dds
N=125 MPP- ratio
Olsson 2013 Median 60 Lymphovascular invasion no, yes 3.00 1.55 5.71 2.92 1.47 to 5.81 0.002
N=211 months
Table 33. Univariate and multivariate analyses of overall survival
Scosyrev 2009  2-year cut- SCCvs. UC, with cystectomy -0.03* -0.16 t0 0.11 .72 Age, grade, gender, race

off and radiotherapy
N=104 SCC SCC vs. UC, without cystectomy 0.20* 0.11 t0 0.30 <.001
N=21462 UC

*adjusted mortality difference

Branchereau Mean 48 Lymphovascular invasion NR NR .003
2013 months
N=108

Table 34. Univariate and multivariate analyses of disease-specific survival
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Scosyrev 2009  2-year cut- SCCvs. UC, with cystectomy 0.07" -0.19t0 0.10 .64 Age, grade, gender, race
off and radiotherapy
N=104 SCC SCC vs. UC, without cystectomy 0.17* 0.08 to 0.26 <.001
N=21462 UC
! unadjusted mortality difference
*adjusted mortality difference
Lopez 1995 Mean 47 Vascularinvasion: no, yes 3.32 1.25 to 8.85 .016
mo, range
N=170 18-86 mo Tumour size: <5cm, >5cm 7.80 3.33t018.31 .00001
Growth pattern: papillary, flat 4.50 1.67 to 12.13 .0031
Grade (WHO 1973): 1, 11, 11l 1.74 0.60to0 5.10 .310
Palou 2012 Median Age(years): Age, number of tumours,
104 <65, >65 2.47 0.92 to 6.58 .07 - NS tumour size, tumour
N=146 months <60, 61-65, 66-70, >70 1.56 1.04 to 2.35 .03 - - aspect, CIS, and the
T1G3 combined variable “CIS
Gender: male, female 1.87 0.61 to 5.69 .27 NA - in the prostatic urethra
or female”
Number of tumours: single, multiple 0.84 0.33t0 2.13 .72 - NS
Size: £1.5cm, 1.5-3cm, >3cm 1.36 0.73to0 2.53 .34 - NS
Tumour aspect: papillary, solid 1.38 0.52t0 3.68 .52 - NS
T1 substage: Tla, Tlb, Tlc 1.22 0.69to02.13 .50 NA -
Concomitant CIS: no, yes 1.13 0.42to 3.00 .81 - NS
CIS in prostatic urethra: no, yes 5.14 1.71to 15.45 .004 NA -
CIS in prostatic urethra: - .006 NA -

no, yes, female
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CIS in prostatic urethra or female: no, 3.53 1.40 to 8.89 .004 3.53 1.40 to 8.89 .004
yes
Tilki 2012 Lymphovascular invasion no, yes .004 6.7 1.5t030.3 0.01
N=101
Olsson 2013 Median 60 Lymphovascular invasion no, yes 1.88 0.85to 4.17 1.56 0.67 to 3.64 0.36
N=211 months

I

Table 35. Validation studies of the EORTC risk tables

Concordance index (c-index) used to asses model accuracy. It represents the probability of concordance between the predicted and observed outcomes. A
c-index of 0.50 represents agreement by chance. Perfect discrimination corresponds to a c statistic of 1 and is achieved if the scores for all the cases are
higher than those for all the non-cases, with no overlap. Note that the c-index is not the probability that individuals are classified correctly.

Study C-index at 1 year C-index at 5 years
Recurrence Progression Recurrence Progression
EORTC (Sylvester 2006) 0.66 0.74 0.66 0.75
CUETO (Fernandez-Gomez 2011) 0.63 0.69 0.63 0.68
Xylinas 2013 0.597 0.662
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Table 36. Validation studies of the EORTC risk tables

Prognostic separation index (PSEP) (Pyorst — Poest) i based on the difference between the P, (the predicted probability of recurrence or progression in the
group with the poorest prognosis) and Py.; (the corresponding value for those of the best prognosis group). The greater the difference or separation
between these two values, the better the PSEP and the more useful the test for discriminating between individuals with good and poor prognoses.

10

11

12

13

14

Study PSEP at 1 year PSEP at 5 years
Recurrence | Recurrence | Progression Recurrence Recurrence Progression
(1)* (2)* (1* (2)*
EORTC (Sylvester 2006) 0.46 0.168 0.47 0.42
CUETO (Fernandez- 0.3 0.26 0.105 0.49 0.51 0.25
Gomez 2011)

* Recurrence (1): All recurrent tumours were considered as having no more than one recurrence per year. Recurrence (2): All tumours were considered as having more than one recurrence

per year.
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Table 37. Probabilities of recurrence according to EORTC risk tables and validation studies at 1-year and 5-year

EAU EORTC Recurrence Van Rhijn Seo 2010 CUETO cohort Hernandez 2011 Altieri 2012 Xu 2013 Lammers
guideline prediction 1-year 2010 2014
risk group (95% Cl) (n/N) (95% Cl) (95% Cl) (95% Cl)

95% ClI
Low risk 15% risk (10%-19%) 29%* 0% (0/1) 0% 5.9% (2.5-13.6) 7.9% 9% (3-15) 0
Intermediate 24% risk (21%-26%) 9.2% (7/76) 8% (7.4-8.7) 22.4% (17.2-28.9) 20.5% 16% (10-22) 16-21
. 50%*
risk 38% risk (35%-41%) 37.9% (47/124) 15.2% (14.6-16.4) 42.8% (34.4-52.3) 25% 32% (24-40) | 27-31
High risk 61% risk (55%-67%) - 50% (25/50) 30.28% (27.2-36.5) | 50% (19.6-88.9) 41.2% 80 (55-100) 41-54
EORTC Recurrence Van Rhijn Seo 2010 CUETO cohort Hernandez 2011 Altieri 2012 Xu 2013 Lammers
prediction 5-year 2010 2014
(95% Cl) (n/N) (95% Cl) (95% Cl) (95% Cl)
95% ClI
Low risk 31% risk (24%-37%) 52% 0% (0/1) 0% 27.9% (18.4-40.9) 18.4% 27% (15-39) | O
. 46% risk (42%-49%) 13.2% (10/76) 23% (21.7-26.2) 54.9% (47.3-63) 32.2% 44% (34-54) | 44-55
Intermediate 1%
. (o]
risk 62% risk (58%-65%) 46.8% (58/124) 34.1% (32.5-37.5) 66.8% (57.2-76.2) 44.6% 67% (57-77) | 66-71
High risk 78% risk (73%-84%) - 72% (36/50) 49.1% (43.5-60.6) 50% (19.6-88.9) 52.9% 80% (55- | 0
100)

*2 year recurrence rate
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Table 38. Probabilities of progression according to EORTC risk tables and validation studies at 1-year and 5-year

EAU guideline | EORTC progression | Van Rhijn Seo 2010 CUETO cohort Hernandez 2011 Altieri 2012 Xu 2013 Lammers 2014
risk group prediction 1-year 2010
(95% Cl) (n/N) (95% Cl) (95% Cl) 95% CI
Low risk 0.2% risk (0%-0.7%) 0% (0/5) 0% 1.4% (0.2-9.8) 0% 0% (0-0) 0
Intermediate | 1% risk (0.4%-1.6%) 1.8% (1/57) 1% (0.91 3.0% (1.4-6.6) 2.5% 1% (0-3) 0.8-2
risk
5% risk (4%-7%) 7.8% (12/154) | 3.9% (3.6-4.2) 7.9% (4.4-14.3) 4.7% 7% (1.1-13) 3-7
High risk
17% risk (10%-24%) 11.4% (4/35) 10.5% (8.7-12.4) 21.2% (7.3-52) 17.4% 27% (5-49) 0
EAU guideline | EORTC progression | Van Rhijn Seo 2010 CUETO cohort Hernandez 2011 Altieri 2012 Xu 2013 Lammers 2014
risk group prediction 5-year 2010
(95% Cl) (n/N) (95% Cl) (95% Cl) (95% Cl) 95% CI
Low risk 0.8% risk (0%-1.7%) | 2% 0% (0/5) 0% 1.4% (0.2-9.8) 1.9% 0% (0-0) 0
Intermediate | 6% risk (5%-8%) 10% 3.5% (2/57) 4.8% (4.2-5.5) 6.2% (3.5-11.1) 7.5% 4% (0.1-8) 0
risk
17% risk (14%-20%) 20.8% 14.1% (12.7-15.6) | 14.1% (8.8-22.2) 12.5% 21 % (9-33) 0
High risk 25% (32/154)
45% risk (35%-55%) 34.3% (12/35) | 25.6% (20-31.3) 21.2% (7.3-52.7) 39.1% 48% (18-78) 0
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Figure 31. Univariate analyses of lymphovascular invasion on recurrence
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Figure 32. Multivariate analyses of lymphovascular invasion on recurrence
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Figure 33. Univariate analyses of lymphovascular invasion on progression

Hazard Ratio
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Figure 34. Multivariate analyses of lymphovascular invasion on progression
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Figure 35. Multivariate analyses of lymphovascular invasion on disease-specific survival
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Evidence tables

Study

N patients

Patient Characteristics

Follow-up

Outcomes

Prognostic factors

Comments

Sylvester 2006

2596 (from 7 EORTC
randomised trials
comparing prophylactic
treatments after TUR)

Median age =65 years

79% M / 20% F / 1%
unknown

Intravesical treatment

No 561 (21.6)

Yes 2035 (78.4)

Prior treatment

No 2358 (90.8)

Yes 187 (7.2)

Prior recurrence rate

Primary 1405 (54.1)
Recurrent <1 505 (19.5)
rec/yr

Recurrent >1 645 (24.8)
rec/yr

N tumours

1 1405 (54.1)
2-7 836 (32.2)
>8 255 (9.8)
Tumour size

<lcm 920 (53.4)
<3cm 1167 (45)
>3cm 464 (17.9)
T category

Ta 1451 (55.9)
T1 1108 (42.7)

Carcinoma in situ

No 2440 (94)
Yes 113 (4.4)
Grade

G1 1121 (43.2)
G2 1139 (43.9)

Median 3.9 years,
maximum 14.8 years

Time to first recurrence
Time to progression

Age

Gender

Prior treatment
Prior recurrence rate
No. of tumours
Tumour size

T category

Presence of CIS
Grade

T1G3

Recurrence at 3 months
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
G3 271 (10.4)
T1G3
No 2361 (90.9)
Yes, No CIS 172 (6.6)
Yes, with CIS | 22 (0.8)
Recurrence at 3 months
No 2070 (79.7)
Yes 313 (12.1)
Recurrence
No 1356 (52.2)
Yes 1240 (47.8)
Progression
No 2317 (89)
Yes 279 (10.7)
Survival
Alive 1743 (67.1)
Dead 853 (32.9)
Fernandez- N=1062 (from 4 Median 69 mo Recurrence Age
Gomez 2008 randomised trials of T category n(%) Progression (to stage T2 or Primary vs. recurrent tumour
intravesical therapy) Ta 214 (20.2) higher) No. and size of tumour
T1 848 (79.8) Doses of BCG and no. of
Median age 66 yrs Recurrent tumour instillations
No 706 (66.5) T category
90% M / 10% F Yes 356 (335 Grade
Grade Presence of CISSt
All received BCG, G1 167 (15.7) Recurrence at 1° cystoscopy
Connaught strain, G2 629 (59.2)
\évvzerkly;forkG 2ks, then G3 266 (25)
¥ £ WKS X6 No. of tumours
33% had recurrence, 1 535 (50.4)
13% progressed into 2-3 278 (26.2)
MIBC 4-7 160 (15.1)
>8 89 (8.4)
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
Tumour size
<lcm 283 (26.6)
1-3cm 298 (28.1)
>3cm 481 (45.3)
Concomitant CIS
No 982 (92.5)
Yes 80 (7.5)
No. of instillations
<6 45 (4.2)
6-9 239 (22.5)
210 778 (73.5)
Doses
13.5mg 137 (12.9)
27mg 434 (40.9)
81mg 491 (46.2)
Miyake 2011 N=130 Median 36 mo (range | Progression (to muscle invasive T stage
T category n(%) 1-140 mo) disease, or a metastatic site in Tumour grade
Japan 88% M/12% F Ta 104 (80) other organs) CIS
T1 26 (20) Recurrence (after resection) Lymphovascular involvement
Newly diagnosed Grade WHO 2004 Endophytic growth pattern
NMIBC 1998-2009. PUNLMP 13 (10) Von Brunn’s nest involvement
75/130 (58%) received LG 84 (65) MUltip"City
adjuvant therapy after HG 33 (25) Tumour diameter (cm)
TU‘RBT‘: §7 BCG, 8 Concomitant CIS Intravesical therapy
epirubicin. No 123 (95)
Yes 7 (5)
Lymphovascular involvement
No 110 (85)
Yes 20 (15)
Multiplicity
Solitary 70 (54)
multiple 60 (46)
Tumour diameter
<3 99 (76)
>3 31 (24)
Kwon 2012 N=406 Median 76.9 mo Recurrence Age
T category n(%) (range 12-167 mo) Progression (shift to stage >T2) Gender
Korea Mean age 64.4+11.4 Ta | 274 (67.5) Underlying diseases
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
years T1 | 132 (32.5) Cancer stage
Grade WHO 2004 Grade
84% M [/ 17% F Low 165 (41) Multiplicity
High 241 (59.4) Size
Patients with NMIBC Tumour weight Lymphovascular invasion
who underwent TURBT >2 241 (59) Resection weight
1999-2010. < 165 (41)
Must have tu.mhour Lymphovascular involvement
mectenuet [ 257
’ Y 12 (3
Excluded: CIS, no BCG, NZS o B)
evidence of metastases -
1-3 103 (25)
One immediate >3 - 303 (75)
intravesical chemo Tumour size (cm)
done among the 23 192 (47)
included patients <3 214 (53)
Cho 2009 N=118 Median 35 mo (range | Recurrence Lymphovascular invasion
Tumour Grade n(%) 12-89) Progression (muscularis propria (considered present only
Korea Median age 67 (range 1 3(2.5) invasion by UC and/or new when tumour cells were
39-91) years 2 60 (50.8) onset metastatic disease. unequivocally noted within or
3 55 (46.6) attached to the wall of a
86% M /14% F cIs vascular or lymphatic space
No 113 (95.8) on hematoxylin and eosin
Newly diagnosed T1 Yes 5 (4.2) stained sections)
bladder UC. Repeat Lymphovascular involvement Gender
TURBT 31 (26%), 100 No 85 (72) Age
(85%) intravesical Ves 33 (28) Bladder tumour history
therapy: 65 MMC, 27 Tumour size
No. of tumours
BCG (6-wk), 8 < 57 (48) No. Tumours
epirubicin. Systemic >4 61 (52 Tumour grade
chemo recommended = - (52) CIs
in patients with Tumour size (cm) Repeat TUR
multifocal LVI. 11 <3 70(59) Intravesical therapy
patients had 2-3 cycles 23 48 (41) Systemic therapy
of cisplatin based Repeat TURBT
chemo. 4 patient had No 87 (74)
RC Yes 31(26)

Intravesical therapy
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
No 18 (15)
Yes 100 (85)
Recurrence
No 73 (62)
Yes 45 (38)
Progression
No 99 (84)
Yes 19 (16)
Brimo 2013 N=86 All urothelial carcinoma except 3 Mean 29 months Recurrence (any subsequent Muscularis mucosa invasion Unclear
mircopapillary and 1 sarcomatoid. lesion including CIS and Millimetric depth of invasion whether
Canada Mean age 71 years 13% lymhovascular invasion. noninvasive papillary Total diameter of invasive patients
None had history of invasive UC. neoplasms) carcinoma received
Patients with pT1 and Repeat TUR not routinely Progression (pT2 in subsequent No of fragments containing adjuvant
treated with TURBT performed if there was adequate TURB specimens) invasion intravesical
2004-2012 muscularis propria in the Lymphovascular invasion therapy
specimen and was left to (considered present only if it
discretion of urologist. was unequivocally present on
hematoxylin and eosin
sections)
Concomitant CIS
Histological subtype
Scosyrev 2009 N=1422 patients with 85% of SCCs were muscle invasive. | 2 years All-cause mortality Histologic type (UC vs. pure Modified least
pure squamous cell 22% of UCs were muscle invasive. Bladder cancer specific mortality | SCC) squares model
USA carcinoma SCC Stage 1 n=104, UC Stage 1 Age with identity
N=107613 urothelial n=21462. Gender link function
carcinomas for Mean age Race and robust
comparison SCC =74 yrs, UC=72 yrs AJCC stage variance
Women (%) Grade estimator used
SCC=54, UC=23 (well/moderately/poorly rather than Cox
High grade (%) differentiated, model
SCC=39, UC=59 undifferentiated)
Cystectomy (%) Treatment (cystectomy,
SCC=17.3, UC=6.1 radiotherapy)
Radiotherapy (%)
SCC=10.6, UC=1.9
Lopez 1995 N=170 17/170 (10%) displayed Mean 47 mo, range Overall survival Lymphovascular invasion
unequivocal vascular invasion. 15 | 18-86 mo (H&E staining, present when
Spain T1 bladder tumours Male, 2 female. Aged between tumour cells were

undergoing TUR

60-71 (mean age 69.5)

unequivocally noted within or
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
followed by long term Vascular invasion was confined to attached to the wall of a
instillations of either the lamina propria in 16 cases, and vascular or lymphatic space.
MMC or adriamycin. extended into the level of All positive cases verified
muscularis propria in one case. using immunohistochemistry)
Grade
Presence of papillary
phenotype
Tumour size
Palou 2012 N=146 Substage n(%) Median 8.7 years, Recurrence Age
T1a 48 (32.9) maximum 13.9 years Progression (=T2 or metastatic Gender
Mean age 64.9 years T1b 23 (15.7) disease) Multiplicity (single or
(range 25-81) Tlc 22 (15.1) Cancer-specific survival multiple)
Tix 53 (36.3) Largest diameter (<1.5cm,
88% M /12% F Tumour diameter (cm) 1.5-3cm, >3cm)
<15 42 (28.8) Tumour aspect (Papillary or
All T1G3 (1985-1996) 153 63 (43.1) solid)
underwent complete >3 41(28.1) Substage (T1a,T1b, T1c)
TUR with muscle in - Concomitant CIS
specimen. No second Concomitant CIS CIS in prostatic urethra
TURBT. One induction Yes 95 (65.1)
course of BCG (81mg, No - - 51(34.9)
Connaught) without CIS in prostatic urethra
maintenance Yes 15 (10.3)
treatment. No 131 (89.7)
Multifocal disease
65 (44.5%) have Yes 74 (50.7)
recurrence No 72 (49.3)
25 (17.1%) have Tumour aspect
progressed Papillary 105 (71.9)
56 (38.4%) died Solid 41 (28.1)
18 (12.3%) died from Female or prostatic urethra
BCa Yes 33 (22.6)
No 111 (76)
Unknown 2(1.4)
Van Rhijn 2010 N=230 Median 8.62 years, Recurrence Gender Validation of
Stage n(%) IQR 6.6-11.8 yrs. Progression Age EORTC risk
Mean age 65.1+12.3 yr Ta 171(74) Disease-specific survival Hospital groups
T1 59 (26) Stage
76% M/ 24% F Tumour diameter Grade
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
<3cm 140 (61) cis
>3 90 (39) Size
Concomitant CIS Multiplicity
Yes 12 (5) EORTC recurrence
No 218 (95) Molecular grade
Multiplicity FGFR3
Solitary 165 (72)
Multiple 65 (28)
Grade (WHO 1973)
Gl 88 (38)
G2 108 (47)
G3 34 (15)
Grade (WHO 2004)
PUNLMP 82 (36)
LG 80 (35)
HG 68 (29)
EORTC recurrence
Low risk 54 (24)
Intermediate 176 (76)
EORTC progression
Low 80 (35)
Intermediate 91 (39)
High 59 (26)
Instillation type
None 72 (31)
Chemotherapy 58 (25)
BCG 58 (25)
BCG + chemo 42 (19)
No. of instillations
0 72 (31)
4-6 30 (13)
7-12 25 (11)
13-18 31 (14)
>18 72 (31)
Van Rhijn 2012 N=129 Median 6.5 years Recurrence Size
Sub-stage n(%) Progression (>pT2 and/or Multiplicity
1984-2006 Mean (SD) age 68.8 T1a 79 (61) metastases) Hospital
(9.9) Tib 17 (13) Gender
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
Netherlands Tic | 33 (26) Age
81% M /19% F Tumour size CIS
<3cm 67 (52) Grade (WHO 2004/1973)
All T1. All patients had >3 62 (48) EORTC recurrence and
induction BCG. No Concomitant CIS progression
single instillation or No 84 (65) T1 Sub-stage
random biopsies Yes 45 (35) Molecular markers (FGFR3,
Multiplicity Ki-67, P27)
Solitary 77 (60)
Multiple (2-7) 52 (40)
Grade (WHO 1973)
G2 55 (43)
G3 74 (57)
Grade (WHO 2004)
LG 26 (20)
HG 103 (80)
EORTC recurrence
Intermediate 122 (95)
High risk 7 (5)
EORTC progression
Intermediate 16 (12)
High 113 (88)
Instillation type
BCG 106 (82)
BCG + chemo 23 (18)
No. of instillations
4-6 32 (25)
7-12 32 (25)
13-18 26 (20)
>18 39 (30)
Seo 2010 N=251 Mean 68.9 months, Recurrence NA
Stage n(%) range 12-204 months | Progression Recurrence and progression
Korea 57% <65 years Ta 44 (20.1) rates were compared with
43% >65 years T1 175 (79.9) the values presented in the
1993-2007 Tumour diameter EORTC tables.
76% M/ 24% F <3cm 155 (61.8)
>3 96 (38.2)

All received BCG

CIS
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
(Oncotice) for 6 weeks No 213 (84.9)
then 1x/month for 3 Yes 38 (15.1)
months No. of tumours
1 62 (24.7)
2-7 109 (43.4)
>8 80 (31.9)
Grade (WHO 1973)
G1 61 (24.3)
G2 124 (49.4)
G3 66 (26.3)
Prior recurrence rate
Primary 224 (89.2)
<1 rec/year 16 (6.4)
>1 rec/year 11 (4.4)
Sakano 2010 N=592 (372 classified Median 37 months, Recurrence Age
into EORTC risk groups) Stage n(%) range 3-69 ECOG PS

Japan

2004-2006

Median age 73 (33-95)
79% M / 20% F

Primary CIS and
patients with systemic
chemo or radiotherapy
or cystectomy after TUR
excluded

189 (32%) received
intravesical chemo, 92
(15.5%) BCG. No
maintenance BCG

Ta 287 (48.5)
T1 305 (51.5)
Tumour size

<3cm 562 (94.9)
>3cm 25 (4.2)
Concomitant CIS

No 360 (60.8)
Yes 53(9.0)
Unknown 179 (30.2)
No. of tumours

1 304 (51.5)
2-7 264 (44.6)
>8 22 (3.7)
Grade (WHO 1973)

G1 105 (17.7)
G2 334 (56.4)
G3 145 (24.5)
Prior recurrence rate
Primary 353 (59.6)
<1 rec/year 108 (18.2)
>1 rec/year 85 (14.4)
unknown 46 (7.8)

Prior recurrence rate
No. of tumours

T category

Grade

Gender

Tumour size
Concomitant CIS
Histopathology
Intravesical therapy

Recurrence-free survival
curves were also plotted for
the EORTC risk groups
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
Histopathology
Pure UC 572 (96.6)
UC with other | 20(3.4)
elements
Intravesical therapy
None 311 (52.5)
Chemo 189 (31.9)
BCG 92 (15.5)
EORTC recurrence risk (n=372)
Low 12 (3.2)
Intermediate 344 (92.5)
Int-Low 186 (50)
Int-High 158 (42.5)
High 16 (4.3)
Hernandez 2011 N=417 Median 59 months Recurrence Same as Sylvester (2006) Validation of
Stage n(%) Progression (to muscle-invasive EORTC study EORTC tables

Spain

1998-2008

Mean age 68.8 years

84% M /16% F

Ta 227 (58.1)
T1 164 (41.9)
Tumour size

<3cm 223 (59.8)
>3cm 150 (40.2)
Concomitant CIS

Yes 14 (3.4)
No 403 (96.6)
No. of tumours

1 283 (70.8)
2-7 115 (28.8)
>7 2(0.5)
Grade (WHO 1973)

G1 220 (54.7)
G2 142 (35.3)
G3 40 (10)
Prior recurrence rate
Primary 219 (52.5)
<1 rec/year 167 (40)
>1 rec/year 31(7.4)

Intravesical therapy

MMC single

274 (70.3)

status)
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
dose
BCG 30(8.2)
MMC course 14 (3.3)
EORTC recurrence score
0 86 (20.6)
1-4 207 (49.6)
5-9 118 (28.3)
10-17 6 (1.4)
EORTC progression score
0 69 (16.8)
2-6 200 (48.8)
7-13 126 (30.7)
14-23 15 (3.7)
Altieri 2012 N=259 Median 72 months, Recurrence NA — validation of EORTC
Stage n(%) range 12-99 Progression rates of progression and
Italy Median age 71 (43-90) Ta 161(62.2) recurrence
T1 98 (37.8)
2002-2011 78% M [/ 22% F Tumour size
<3cm 227 (87.6)
73% of all patients had >3cm 32(12.4)
single MMC 40mg. 57% Concomitant CIS
intermediate risk Yes | 7(2.7)
induction and 12-month No. of tumours
maintenance chemo 1 131 (50.6)
and 23% BCG. 87.5%
high risk induction and 2-7 115 (44.4)
12-mo maintenance 28 13(5)
BCG. 22% re-TURB. All | |-Grade (WHO 1973)
high risk patients G1 94 (36.3)
received re-TUR. G2 114 (44)
G3 51(19.7)
Recurrence
Primary 185 (71.4)
Recurrent 74 (28.6)
Intravesical therapy
MMC single 189 (73)
dose
EORTC recurrence score
0 | 38(14.7)
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
1-4 112 (43.2)
5-9 92 (35.5)
10-17 17 (6.6)
EORTC progression score
0 52 (20)
2-6 120 (46.3)
7-13 64 (24.7)
14-23 23 (8.9)
Park 2009 N=144 Median 52.5 mo Recurrence
Tumour size Progression
1989-2005 84% M/ 16% F <3cm 92 (63.9)
23cm 52 (36.1)
South Korea Median age 63 yrs Concomitant CIS
Yes 17 (11.8)
All T1G3 undergoing No 127 (88.2)
surveillance, 119 Multiplicity
(82.6%) treated with Single 56 (38.9)
IVT after TUR: 115 BCG, Multiple 88 (61.1)
2 MM, 2 epirubicin. Lymphovascular invasion.
IVT 2 wks after TURand | - P 5 (63]
maintenance BCG not -
. . No 135 (93.8)
given except in 3 -
. Intravesical therapy
patients
No 25 (17.4)
Yes 119 (82.6)

Gross morphology

Papillary 85 (59)

Non-papillary 59 (41)

Microscopic morphology

Papillary 93 (64.6)

Non-papillary 51 (35.4)

Proper muscle

Present 106 (73.6)

Absent 38 (26.4)

Alkibay 2009
2002-2006

Turkey

N=6 with micro
papillary pattern (MPP),
n= 125 without MPP.

Treated according to

Patient characteristics not
reported separately for NMIBC
and MIBC

Median=27.2 mo (12-

72)

Progression

Micropapillary pattern
(absent or present)

-the extent of micropapillary
morphology was determined

as a tumour percentage
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
EAU guidelines
Mean age 64 years (24-
93)
Tilki 2012 N=101 clinical or N (%) Median 38 (IQR 22- Recurrence-free survival. LVI defined as presence of Retrospective
pathologic stage T1 Male 86 (85) 77) months for 4/6 patients with LVI tumour cells within study. Low
1984-2003 without nodal mets Female 15 (15) patients alive at last experiences disease recurrence. endothelium lined space number of
USA treated with RC with Clinical stage (pre RC) visit. Disease recurred in 12 patients without underlying muscular patients with
bilateral Ta 5(5) (all who had LVI or CIS on RC) walls. LVI. Low
lymphadenectomy Tis 5(5) Cancer-specific survival: 3/6 number of
T1 91 (90) patients who had LVI died from events
Post RC pathological stage bladder cancer. All 7 cancer-
T0 17 (17) specific deaths occurred in
Ta 6(6) patients who had concomitant
- CIS or LVI.
Tis 21 (21)
T1 57 (56)
Grade (higher of pre-RC and
post-RC)
2 10 (10)
3 91 (90)
Concomitant 63 (62)
CISon RC
Prostate 10(12)
involvement
LVI (n=97)
Yes 6 (6)
No 91 (94)
Branchereau N=108 high grade Mean age 69.1 £+13.1y Mean follow-up 47.8 | Overall survival LVI defined as presence of Retrospective
2013 bladder cancer pT1. Male 81 (87%) +41.2 months tumour cells within a space study. Hazard
1994-2009 History of 20 (19%) limited the endothelium ratios not
NMIBC surrounded by a layer of reported.
France History of CIS | 17 (16%) smooth muscle cells.
Unifocal 56% Assessed on the first TURBT.
Multifocal 44%
Diameter 72%
<3cm
pTla 64%
pTlb 36%
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments
LVI 39 (36%)
Cystectomy 19 (18%)
Xylinas 2013 N=4689 patients who N (%) Median 46 months Recurrence —first relapse in EORTC scoring system and Retrospective
2000-2007 underwent TURBT for Median age 67 (59-74) for those without bladder regardless of stage CUETO risk tables. study.
Multicentre NMIBC. Pure Tis male 3721 (79) recurrence and 57 Progression —tumour relapse at
excluded. female 968 (21) months for those stage T2 or higher in bladder or
Primary 3284 (70) without progression. | prostatic urethra.
Re-resection at Recurrent 1405 (30)
surgeons discretion <1 recurrence/ 727 (16)
within 2-6 weeks. year
51% had immediate 1 tumour 2865 (61)
single postoperative 2-7 tumours 1816 (39)
chemotherapy (MMC). >8 tumours 8 (<1)
All BCG patients were <3cm diameter | 3698 (79)
proposed some form of ~3cm 991 (21)
maintenance (at least 1 —
yr). None had UTUC. Ta 3030 (65)
T1 1659 (35)
G1 1419 (30)
G2 1428 (30)
G3 1842 (39)
Concomitant CIS | 223 (5)
Adjuvant BCG 538 (11)
Xu 2013 N=363 patients who N (%) Median 36 months Recurrence (rate 45.5%) within EORTC scoring system and Retrospective
2003-2010 underwent TUR for Mean age 66.1 (range 4-115) median 14 months. CUETO risk tables. study. Few
China primary and recurrent male 265(73) Progression to MIBC (5.8%) progression
NMIBC. Primary CIS, female 98 (27) Recurrence : Low risk 19%; events.
nonurothelial cancer, Primary 212 (58) low-intermediate risk 44%;
peri-operative Recurrent 151 (42) intermediate-high risk 34%;
radiotherapy, and <1 recurrence/ 36 (9.9) high risk 3%
systemic chemotherapy year
or cystectomy after 1 tumour 184 (51) Progression: Low risk 24%;
TURBT excluded. 2-7 tumours 172 (47) low-intermediate risk 52%;
>8 tumours 702) intermediate-high risk 19%;
Re-TUR in high risk <3cm diameter 339 (93) high risk 5%
patients. No BCG. >3cm 2(7)
Immediate adjuvant =
intravesical Ta 273 (75)
chemotherapy in all but m 90 (25)
Gl 153 (42)
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Study N patients Patient Characteristics Follow-up Outcomes Prognostic factors Comments

77 patients. Additional G2 159 (44)

chemo 7-15 days after G3 51 (14)

resection (epirubicin or Concomitant CIS | 11 (3)

pirarubicin) for8 weeks

with additional monthly

maintenance
Olsson 2013 211 with primary stage Median age 74y Median 60 months Recurrence LVI assessed on the routinely Retrospective
1992-2001 T1 UCB. No routine 17% female (range 3 to 192 Progression stained histological slides: LVI | study. Few
Sweden random biopsy, early 80% had recurrence, 39% months) Death from bladder cancer. present/LVI suspected and patients with
Retrospective re-resection in 31 progression. 32% died from LVI not present. LVI defined LVI (n=16).

patients. 51 had BCG or
chemotherapy. 6 RC
and 6 RT

bladder cancer.
25 had concomitant CIS
LVl invasion (n=16, 7.5%)

as tumour cells within or
attached to the wall of a
vascular space.

Lammers 2014
Netherlands
1987-2010
Patient data
retrospectively
reviewed from
prospective
studies

728 patients from 3
Dutch studies including
patients treated with
complete TURBT and
adjuvant intravesical
epirubicin (n=518) or
MMC (n=210).

N (%)
Male 600 (83)
Female 127 (18)
Median age 68.3 (33-86)
Primary 381 (52)
Recurrent 347 (48)
History of CIS | 7 (1)
Previous 619 (86)
treatment
Ta 568 (78)
T1 160 (22)
G1 294 (40)
G2 346 (48)
G3 88 (12)
Single 184 (25)
<3cm 574 (79)
EUA low risk 1(0.1)
recurrence
EUA 668 (92)
intermediate
recurrence
EUA high 59 (8)
recurrence
EUA low risk 19 (3)
progression

Median follow-up
28.2 months (2-76)

Recurrence
Progression

EORTC scoring system used to
reclassify patients. Observed
recurrence and progression
compared against those
predicted from EORTC

317 patients
with missing
data
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Study

N patients

Patient Characteristics

Follow-up

Outcomes

Prognostic factors

Comments

EAU 524 (72)
intermediate

progression

EAU high 185 (25)

progression
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3.2 Managing non-muscle-invasive bladder cancer
3.2.1 Intravesical therapy

Review 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? (Topic F2)

Rationale
The risk of recurrence can be reduced by the administration of chemotherapy medication, in liquid
form, into the bladder (intravesical chemotherapy). This can be done immediately, or shortly after
telescopic removal of the tumour (transurethral resection), and subsequently, as a planned
outpatient procedure. Several different chemotherapy drugs have been used, and studied.

There is debate (and variation) about which patients with which sort of LRNMIBC should be treated
with intravesical chemotherapy, including whether patients with small or very small tumours should
be treated, and what sort of recurrent tumours should be treated.

The advantage of not being treated is that no side effects of treatment are suffered, whereas the
benefit of being treated may be that recurrence becomes less likely. The disadvantage of not being
treated is that there is no reduction in the risk of recurrence, and the disadvantage of being treated
is that side effects (such as urine infection, bladder pain, and genital rashes) are suffered.

Instillation of BCG vaccine is also offered to some patients who have recurrence of LRNMIBC
following previous intravesical chemotherapy. The side effects of BCG include irritation of the
bladder, urine infection, occasional rare consequences probably related to the effects of BCG on the
body’s immune system, and very rare infections with the BCG bacteria. These side effects need to be
considered in a consideration of the advantages and disadvantages of BCG equivalent to the
consideration of the advantages and disadvantages of intravesical chemotherapy.

The topic is being considered because LRNMIBC is common, recurrence is common, and because
intravesical chemotherapy has significant efficacy, but the pattern of disease is not homogeneous,
meaning the grade, size, number and recurrence history of tumours can combine to present a
significantly mixed group of patients and tumours, so that determining which patients with which
tumours should be treated is an important area for guidance.

Question in PICO format

Population Intervention Comparison Outcomes

Patients with newly | Intravesical Each other e Overall survival
diagnosed NMIBC chemotherapy/BCG None e Disease-specific survival
following first TUR Single installation/ Induction e Disease progression
Subgroups: course/ Maintenance e Recurrence
Male/female BCG e Treatment-related
Low/intermediate- Mitomycin C morbidity

risk NMIBC Epirubicin e Treatment-related
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High-risk NMIBC Doxorubicin (adriamycin) mortality
Gemcitabine e Health-related quality of
Eoquin life inc patient reported
outcomes
METHODS

Information sources
A literature search was performed by the information specialist (EH) using a systematic review and
randomised trials filter, with no date limit.

Selection of studies
The information specialist (EH) did the first screen of the literature search results. One reviewer (JH)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO. The full articles were then obtained for potentially relevant studies and checked against
the inclusion criteria. Systematic reviews and randomised trials were selected for this review.

Data synthesis
Dichotomous data (e.g. number of events and number of participants) from systematic reviews and
randomised trials were presented in RevMan when possible. Overall risk ratios are presented in

GRADE and forest plots are also provided. The evidence was analysed by gender and risk subgroups
where appropriate. Consideration was given to immediate single installation therapy, induction
therapy and maintenance therapy. Intravesical chemotherapy agents were analysed together with
specific agents included as subgroups.
RESULTS
Result of the literature searches
Figure 36. Study flow diagram
Records after duplicates removed
(n=986)
A\ 4
Records screened (n=986) Records excluded (n=855)
\ 4
Full-text articles assessed for Full-text articles excluded (n=89)
eligibility (n=131) >

A 4

Studies included in evidence
review (n=42)
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Study quality and results

The quality and results of the included studies are summarised in GRADE evidence profiles (Tables

39-65).

Narrative summary of evidence

TUR + BCG versus TUR alone

Moderate quality evidence from a meta-analysis (Shelley et al., 2000) of 585 medium-high risk
patients from six randomised trials (all published prior to 1999) produced an overall HR of 0.44 (95%
Cl 0.34 to 0.56), indicating a 56% reduction in the possibility of tumour recurrence for TUR+BCG

compared to TUR alone.

Figure 37. TUR+BCG versus TUR alone. Outcome: recurrence-free survival (Shelley 2000)

TUR+BCG TUR alone

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

1.2.1 Medium/high risk patients

Krege 1996 -0.482 0.2408 98 116 28.9%  0.62[0.39,0.99] —

Lamm 1985 -0.613 0.6797 6 6 3.6% 0.54[0.14, 2.05] —

Pagano 1990 -1.74 0.3873 43 39 11.2% 0.18[0.08,0.37] —

Pinsky 1985 -0.742 0.2214 41 43 34.2% 0.48(0.31,0.73] —&—

Subtotal (95% CI) 188 204 77.9% 0.46[0.34,0.61] ‘

Heterogeneity: Chi2 = 7.76, df = 3 (P = 0.05); I = 61%

Test for overall effect: Z = 5.34 (P < 0.00001)

1.2.2 Medium/high risk but possibly some low risk

Melekos 1990 -0.818 0.3146 67 43 16.9% 0.44[0.24,0.82] -

‘Yamamoto 1990 -1.52 0.5683 20 20 5.2% 0.22[0.07,0.67] —

Subtotal (95% CI) 87 63 22.1% 0.37[0.22, 0.64]

Heterogeneity: Chiz =1.17, df = 1 (P = 0.28); 12 = 14%

Test for overall effect: Z = 3.57 (P = 0.0004)

Total (95% CI) 275 267 100.0% 0.44[0.34, 0.56] ‘

Heterogeneity: Chiz = 9.34, df = 5 (P = 0.10); I2 = 46% — t t ——
0.1 0.2 0.5 1 2 5 10

Test for overall effect: Z = 6.39 (P < 0.00001)
Test for subaroup differences: Chi? = 0.41, df = 1 (P = 0.52), 1> = 0%

Favours TUR+BCG Favours TUR alone

29% (79/275) of the BCG group presented with a recurrence at 12 months, compared to 56%
(144/257) in the TUR only group with a risk ratio (RR) of 0.54 (95% Cl 0.44 to 0.66), indicating a 46%
reduced risk of recurrence at 12 months with BCG compared to TUR alone.

Figure 38. TUR+BCG versus TUR alone. Outcome: Recurrence at 12 months (Shelley 2000)

TUR+BCG TUR alone

Study or Subgroup  Events Total Events Total Weight

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

1.1.1 Medium/high risk patients

Krege 1996 28 98 43 116 27.0%
Lamm 1985 3 6 4 6 2.7%
Pagano 1990 6 43 31 39 22.3%
Pinsky 1985 27 41 39 43 26.1%
Subtotal (95% CI) 188 204  78.2%
Total events 64 117

Heterogeneity: Chi2 = 14.89, df = 3 (P = 0.002); I2 = 80%

Test for overall effect: Z = 4.80 (P < 0.00001)

1.1.2 Medium/high risk but possibly some low risk

Melekos 1990 11 67 14 33 12.9%
‘Yamamoto 1990 4 20 13 20 8.9%
Subtotal (95% ClI) 87 53 21.8%
Total events 15 27

Heterogeneity: Chiz = 0.15, df = 1 (P = 0.69); 12 = 0%
Test for overall effect: Z = 3.72 (P = 0.0002)

Total (95% Cl) 275
Total events 79 144
Heterogeneity: Chi2 = 20.50, df = 5 (P = 0.001); I2 = 76%
Test for overall effect: Z = 6.03 (P < 0.00001)
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Another meta-analysis (Han, 2006) provided high quality evidence from 9 RCTs and controlled
observational cohort studies (1100 patients) published between 1997 and 2005. BCG+TUR was
associated with a lower risk of recurrence compared to TUR alone (RR 0.59, 95% Cl 0.45 to 0.78).

The systematic review by Shelley (2000) reported that the main toxicities associated with BCG were
urinary frequency (71%), cystitis (67%), haematuria (23%), and fever (25%). No BCG sepsis or deaths
were reported.

TUR + BCG versus TUR alone or TUR + another treatment

Moderate quality evidence from a meta-analysis (Pan, 2014) of 48 RCTs and observational cohort
studies (9482 patients) reported a pooled random effects OR for recurrence of 0.59 (95% Cl 0.49 to
0.71) for TUR + BCG compared to