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Background: The aim of this systematic review was to identify the current endoscopic surveillance
strategies in use across the world and to determine whether these were sufficient or if any recommendations
for changes in the guidelines could be made. This review focused on the cystoscopic follow-up of non-
muscle invasive bladder cancer (NMIBC) patients and muscle invasive bladder cancer (MIBC) patients who
had undergone bladder sparing treatments.

Methods: A literature search was carried out on Medline and Embase using OVID gateway according to a
pre-defined protocol. Systematic screening of the identified studies was carried out by two authors. Quality
assessment was performed using the Joanna Briggs critical appraisal tools. Data was extracted on various
aspects including the follow-up regime utilised, patients included, outcomes investigated and a summary of
the results. The studies were compared in a narrative nature.

Results: A total of 2,604 studies were identified from the search strategy, of which 14 were deemed suitable
for inclusion following the screening process. The studies identified were from nine countries and were
mainly observational or qualitative. There was a huge variation in the follow-up regimes utilised within
the studies with no clear consensus as to which regime was the most suitable. However, all studies utilised
an initial cystoscopy at three months post-TURBT. No studies were identified which investigated the
endoscopic follow-up strategies for MIBC patients who opted for bladder conservation with chemoradiation.
Conclusions: There is no universally accepted protocol for endoscopic follow-up of patients with
NMIBC bladder cancer. Guidance on cystoscopic monitoring of bladder in patients who have undergone
chemoradiation for MIBC is also lacking.
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Introduction

Bladder cancer is one of the most expensive cancers to treat.
Together with the cost of treating the tumours, the follow-
up for bladder cancer poses a huge burden on healthcare
systems across the world. This is because, bladder cancer is
a highly recurrent disease, and this risk varies as to which
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risk category a particular patient’s disease falls defined by
the European Organisation for Research and Treatment of
Cancer (EORTC) risk tables (1).

The majority (~75%) of patients diagnosed with bladder
cancer have non-muscle invasive disease. These patients

will largely undergo treatments that ensure bladder
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preservation, such as transurethral resection of the bladder
tumours (TURBT) followed by adjuvant intravesical
chemotherapy or BCG immunotherapy. However, they
are at variable risk of disease recurrence and progression.
Thus they need regular follow-up with periodic cystoscopy
and imaging at various intervals. Although the mainstay of
management for muscle invasive bladder cancer (MIBC)
is radical surgery with or without prior neo-adjuvant
chemotherapy, highly select group of patients may either be
recommended for bladder preservation with chemoradiation
whereas others may make a choice of this alternative as a
preferred option. Bladder preservation strategies though
attractive, necessitate regular surveillance because of a
significant risk of recurrence requiring salvage treatment.
A large case series reported that 27% of patients required a
salvage cystectomy following tri-modal treatment either due
to a lack of complete response or to recurrence (as observed
in 13% of patients) (2).

Several endoscopic follow-up guidelines for NMIBC
currently exist including that from the European
Association of Urology (EAU) and American Urological
Association (AUA) and National Institute for Health and
Care Excellence (NICE) to name a few (summarised in
Tuble 1) (3-5). The aims of this review are to (I) identify the
current endoscopic follow-up regimes practiced in different
urology departments around the world, (II) assess whether
these regimes were adequate in detecting recurrences.

This review focused on the cystoscopic follow-up of
non-muscle invasive bladder cancer (NMIBC) patients
and MIBC patients who had undergone bladder sparing
treatments. We present the following article in accordance
with the PRISMA reporting checklist (available at http://
dx.doi.org/10.21037/tau-20-1363).

Methods
Search strategy and criteria

A search was carried out on Medline and Embase using
OVID gateway using the search terms (Surveillance OR
follow-up OR follow-up regimens OR follow up OR
follow up regimens) AND (Endoscope OR endoscopy OR
endoscopic OR cystoscopy OR cystoscope)) AND (exp
bladder cancer) OR (Non-muscle invasive bladder cancer
OR NMIBC) OR ((Muscle invasive bladder cancer OR
MIBC) AND (Radiotherapy OR radiation))) (Appendix).
Additional search criteria included: published from 2000,
full text available and written in English. Studies were
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excluded if they were an editorial, conference abstract,
review, commentary or letter. Studies were deemed suitable
for inclusion if they described the outcomes of a certain
endoscopic follow-up regime, made recommendations for
changes to the current guidelines or compared the outcomes
for two or more follow-up regimes. All studies included
must have described the frequency of an investigated
follow-up regime e.g., how often and how long for? Two
independent reviewers assessed the studies for inclusion (B
Russell and P Kotecha). Initially the titles were screened,
followed by the abstracts and subsequently the full texts.

Data extraction

All extracted data were summarized into tables. The
extracted data included: country of study, type of study,
type of bladder cancer patients included, the follow-up
regime investigated, a summary of results (including any
recommendations for follow-up). The various follow-up
regimes and outcomes were compared between the studies
in a qualitative manner.

Statistical analysis

The data extracted from the studies did not allow for a
quantitative synthesis to take place.

Quality assessment

A quality assessment was completed for all studies using one
of the Joanna Briggs Institute critical appraisal tools (7).
These tools are a series of checklists including information
on study design, statistical analyses and reporting of results
to determine whether a study should be included within a
review. These tools are advantageous when several different
study types are to be assessed as the relevant appraisal tool
can be selected depending on the study type in question.
The checklists utilised for this study were for: case-series,
cohort studies and qualitative research studies. This
systematic review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) criteria (8).

Results

The search strategy identified 2,604 studies. After the
title screening, 252 abstracts were screened for inclusion
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Table 1 Summary of risk-stratified cystoscopic follow-up guidelines following treatment for NMIBC

Guideline  Low risk NMIBC Intermediate risk NMIBC High risk NMIBC
EAU (3) e Cystoscopy at 3 months e Patients should have an “in-between e Cystoscopy and urine cytology at 3
e Subsequent cystoscopy 9 months  (individualised)” follow-up schedule months
later ¢ Subsequent follow-up every 3 months
® Then annually for 5 years for 2 years
e Stop follow-up after 5 years if e Then every 6 months until 5 years
tumour-free e Life-long annual cystoscopies thereafter
AUA (4) e Cystoscopy at 3 months e Cystoscopy at 3 months e Cystoscopy at 3 months
e Subsequent cystoscopy 6-9 months e Subsequent cystoscopy and cytology e Subsequent cystoscopy every 3-4
later every 3-6 months for 2 years months for 2 years
e Annually until 5 years e Then 6-12 months until 5 years e Then every 6 months until 5 years
e Shared-decision making about e Life-long annual cystoscopies thereafter e Life-long annual cystoscopies thereafter
surveillance thereafter
NICE (5) e Cystoscopy at 3 months e Cystoscopy at 3 months e Cystoscopy every 3 months for 2 years
e Subsequent cystoscopy at 12 e Subsequent cystoscopy at 9 and 18 e Then every 6 months for another 2 years
months months e Life-long annual cystoscopies thereafter
¢ Do not offer prolonged cystoscopic ¢ Annually thereafter
follow-up after 12 months e Consider discharging patients to primary
care if disease-free after 5 years
NCCN (6) e Cystoscopy at 3 and 12 months e Cystoscopy at 3 months e Cystoscopy every 3 months for 2 years

e Then annually for 5 years
e Shared-decision making about
surveillance thereafter

months

e Subsequent cystoscopy at 6 and 12

® Then every 6 months for 1 year
® Then annually until years 5

e Then every 6 months for 2 years
e Then annually until 10 years

e Shared-decision making about
surveillance thereafter

e Shared-decision making about
surveillance thereafter

AUA, American Urological Association; EAU, European Association of Urology; NCCN, National Comprehensive Cancer Network; NICE,
National Institute for Health and Care Excellence; NMIBC, non-muscle invasive bladder cancer; MIBC, muscle invasive bladder cancer.

of which 76 full texts were subsequently screened.
Consequently, 14 studies were deemed suitable for
inclusion (Figure I). The critical appraisal of the studies
deemed all studies suitable for inclusion into the review
(Appendix I). It is important to note however, that whilst
only studies published from 2000 onwards were included,
with the exception of the studies by Golabesk ez /. (9) and
Mariappan (10) which included data prior to 2000.

Of the 14 studies included, four were case series, seven
cohort and three qualitative research studies (Table 2).
The studies were reported from across the globe with five
from USA, three from UK, two from Spain and one from
each of: Turkey, Italy, France and Europe (France, UK,
Germany, Italy, Czech Republic). All studies investigated
the follow-up schedules for NMIBC patients only. None
of the studies identified included the follow-up for MIBC
post-radiotherapy.

The studies varied somewhat in both the follow-up
regimes and outcomes of interest (summarised in Table 3).
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For example, some looked at the number of recurrences,
frequency of cystoscopies, time to recurrence or recurrence
free survival. A similarity between all of the follow-up
regimes included was the practice of initial cystoscopy at
three months post-TURBT. Following this, some protocols
included cystoscopies every 3-6 months until two years
and then between 6-12 months thereafter until five years.
Whilst, others only included cystoscopies every six months
or even annually following the initial three-month post-
TURBT cystoscopy. It is important to note however that
the grade and stage of patients included within the studies
did vary (Table 3). There were also some discrepancies
between a recommendation to continue or cease endoscopic
follow-up after a five-year period and as to which patients
this would be recommended for. This was particularly
evident in the survey of consultant urologists conducted by
Wazait er al. (for which results are explain in more detail
below) (22).

Three of the studies which investigated the frequency of
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Figure 1 PRISMA flow diagram for selection of studies.

cystoscopies were conducted by the same group of authors
(12,15,16). The study by Han et 4/. investigated the frequency
of cystoscopies to determine whether surveillance was
being overused in a cohort of 1,135 NMIBC patients (16).
They defined the recommended surveillance cystoscopy
procedure at three months after diagnosis, then repeat
at 12 and 24 months. They state that 75% of all patients
considered surveillance too frequent totalling to an excess of
1,846 cystoscopies within two years when compared to the
recommended surveillance strategy. The authors claimed
that the recommended surveillance regime was adopted
from the guidelines though they did not specify as to which
guidelines they followed.
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A similar study by Schroeck ez /. (15) included 1,042
low risk NMIBC patients. The authors stated that
the surveillance intervals were shorter among patients
undergoing frequent surveillance as their recurrence rates
was higher than those on the recommended surveillance
strategy. Crucially, the authors conclude that a higher
frequency of cystoscopies did not reduce the risk of
progression or death in these patients thus supporting the
use of the recommended surveillance regime.

Another study by these authors (12) included 1,278
low-risk and 2,115 high-risk NMIBC patients diagnosed
between 2005-2011. Patients with low-risk cancer
underwent a mean (SD) of 5.3 (3.4) cystoscopies during a
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Table 2 Summary of studies
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) Type of BC
Study ID  Title Authors Year Study type Country of study patients
1 Is cystoscopy follow-up protocol safe  Yucetas 2020 Retrospective Turkey Low risk NMIBC
for low-risk bladder cancer without etal. (11) cohort study
muscle invasion? (Case series)
2 Extent of Risk-Aligned Surveillance for Schroeck 2018 Cohort study USA Patients with
Cancer Recurrence Among Patients etal. (12) early stage
With Early-Stage Bladder Cancer bladder cancer
(NMIBC)
3 Pathological Outcomes for Patients Hurle 2018 Prospective Italy NMIBC
Who Failed To Remain Under Active etal. (13) observational
Surveillance for Low-risk Non-muscle- cohort study
invasive Bladder Cancer: Update
and Results from the Bladder Cancer
Italian Active Surveillance Project
4 Discrepancy Between European Hendricksen 2019 Qualitative study - Europe (Germany, NMIBC
Association of Urology Guidelines and et al. (14) Interviews France, UK, ltaly,
Daily Practice in the Management of Poland, Netherlands,
Non-muscle-invasive Bladder Cancer: Czech Republic,
Results of a European Survey Austria and Belgium)
5 The impact of frequent cystoscopy on  Schroeck 2019 Retrospective USA Low risk NMIBC
surgical care and cancer outcomes etal. (15) cohort study
among patients with low-risk, non—
muscle-invasive bladder cancer
6 Overuse of Cystoscopic Surveillance  Han et al. 2019 Retrospective USA Patients newly
Among Patients With Low-risk Non— (16) cohort study diagnosed with
Muscle-invasive Bladder Cancer — A low-risk NMIBC
National Study of Patient, Provider,
and Facility Factors
7 Multiple recurrences and risk of Simon 2019 Retrospective France Primary TaG1
disease progression in patients with etal. (17) cohort study — bladder cancer
primary low-grade (TaG1) non-muscle- Single centre case
invasive bladder cancer and with low series
and intermediate EORTC-risk score.
8 Long-term Bladder and Upper Urinary  Golabesk 2017 Retrospective Spain NMIBC
Tract Follow-up Recurrence and etal. (9) cohort study
Progression Rates of G1-2 Non-
muscle-invasive Urothelial Carcinoma
of the Bladder
9 Long-term oncological outcomes Hernandez 2016 Cohort study Spain G1/G2 pTa-T1
of an active surveillance program in etal. (18)
recurrent low grade Ta bladder cancer
10 A surveillance schedule for G1Ta Mariappan 2005 Prospective Scotland, UK GlpTa
bladder cancer allowing efficient and cohort study
use of check cystoscopy and safe Smith (10)

discharge at 5 years based on a 25-
year prospective database.

Table 2 (continued)
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) Type of BC

Study ID  Title Authors Year Study type Country of study patients

11 Surveillance for bladder cancer: The Wrightand 2000 Qualitative study - UK G1/G2 pTa-T1
management of 4.8 million people Jones (19) Questionnaires

12 Comparison of surveillance strategies  Zhang, 2013 Cohort Study USA NMIBC
for low-risk bladder cancer patients Denton and

Nielsen (20)

13 Reduced bladder tumour recurrence Herr and 2011 Cohort study USA Recurrent low-
rate associated with narrow-band Donat (21) grade papillary
imaging surveillance cystoscopy bladder tumours

14 Long-term surveillance of bladder Wazait 2003 Qualitative study - UK and Ireland NMIBC

tumours: Current practice in the United et al. (22)
Kingdom and Ireland

Questionnaires

NMIBC, non-muscle invasive bladder cancer; TURBT, transurethral resection of the bladder tumour.

median (IQR) follow-up of 2.6 (0.9-4.7) years. They stated
that patients with high-risk cancer underwent a check
cystoscopy at relatively shorter intervals due to a higher risk
of recurrence. However, the mean number of cystoscopies
was comparable to that of low-risk patients. For example,
the adjusted frequency of surveillance cystoscopy ranged
from 3.7 to 6.2 procedures over two years for low-risk
patients and from 4.6 to 6.0 procedures over two years for
high-risk patients. Therefore, the authors conclude that a
risk-aligned cancer surveillance strategy was not utilised at a
national level.

Three of the studies were qualitative studies whereby
clinicians were given questionnaires to complete (14,19,22).
Two of these were conducted within the UK whilst the
other was a pan-European study. In the UK study by
Wright and Jones, the majority of consultants surveyed
said they would recommend a cystoscopy at 3—4 months
post-TURBT for both pTa and pT1 G1/G2 tumours (19).
Most of the consultants (44 %) said they would then
schedule the next cystoscopy at six months post-TURBT. A
small minority reported that they would wait a year before
performing the next cystoscopy (28% in pTa and 16% in
pT1 G1/G2 tumours). Similarly, the study by Wazait ez al.
looked at pTa and pT1 tumours separately (22). In this
study however, they found that consultant urologists tended
to carry on the cystoscopy follow-up of pT1 patients for
longer than pTa tumours. This was particularly evident for
the G3 pT1 tumours. For example, 33% and 16% of the
consultants surveyed said they would end the follow-up of
pTaGl and pTaG2 tumours after five years. In pT1, G3

© Translational Andrology and Urology. All rights reserved.

tumours however, 70% said they would conduct lifelong
follow-up. In the Europe-wide study by Hendricksen ez 4l.,
a total of 498 physicians from nine European countries
completed the questionnaires (14). The authors concluded
that the patients with high-risk NMIBC appeared to be
under-monitored, compared to patients with low- and
moderate-risk NMIBC though they did not explicitly define
what they meant by over or under monitored.

Numerous studies investigated the frequency of
recurrences within their reported cohorts (9-11,17,21).
Yucetas et al. for example retrospectively analysed 51
patients and found that recurrence occurred in 80% of the
patients within the first two years and in 84% within five
years (11). Yucetas and colleagues concluded that had their
patients been followed up as per guidelines, the patients
with recurrences would have had this diagnosis delayed by
at least six months. They therefore recommend that within
the first two years, cystoscopy should be performed every
three months in order to detect recurrences without delay.

A similar study by Golabesk et #/. included a larger
cohort of 704 G1-G2 NMIBC patients from a single
institution (9). In this cohort, recurrence occurred in 24%
of patients after two years and in 40% of patients after five
years. The authors concluded that in patients who have
remained recurrence free for a minimum of five years, a less
intensive and invasive follow-up regime could be considered
including the elimination of upper urinary tract surveillance.
Another study by Mariappan and Smith which included
GlpTa patients only, found that recurrences occurred in
19% of patients at five years (10). This study benefitted
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Table 3 Summary of follow-up regimes, outcomes and results

Study ID  Authors Follow-up regimes investigated Outcome(s) of interest  Summary of results
1 Yucetas 3-month post-TURBT cystoscopy, Frequency of Most recurrences in the low-risk NMIBC
etal (11) then every 3 months for 2 years, then recurrences and pT patients occurred within the first 2 years.
annually until the 5th year stage progression If the follow-up strategies described in the

guidelines had been utilised, patients with
relapses would have a delay of at least 6
months of diagnosis. The authors therefore
recommend that cystoscopy should be
performed every 3 months within the first

two years
2 Schroeck Risk aligned cancer surveillance Frequency of The frequency of cystoscopic surveillance
etal. (12) surveillance cystoscopy for patients with early-stage bladder cancer
and length of follow-up was comparable across both low and high
for low-risk and high- risk groups Therefore, the risk-aligned
risk NMIBC patients strategies were not widely used
3 Hurle Cystoscopy every 3 months for the first  Active surveillance Active surveillance is a reasonable strategy
etal. (13) year, and then every 6 months thereafter failure in patients presenting with LG pTa/pT1a

bladder tumours. The authors state the
results from the study strengthen the role
of active surveillance within this selected
population with minimal risk of progression

4 Hendricksen Urologists were given 10 options of Frequency and duration Patients with low-risk NMIBC are likely to
etal. (14) follow-up schedules with varying of follow-up be over-monitored and those with high-risk
frequencies and duration to choose from NMIBC under-monitored
5 Schroeck Recommended vs. frequent surveillance Progression to muscle- Patients with low-risk NMIBC underwent
etal. (15) invasive disease and too many cystoscopies. Subsequently,

bladder cancer death frequent cystoscopy was associated with
twice as many transurethral resections and
did not decrease the risk for bladder cancer
progression or death, supporting current

guidelines
6 Han Recommended cystoscopy regime (at Overuse of surveillance The authors observed the overuse of
etal. (16) 3, 12 and 24 months post-diagnosis) cystoscopy surveillance in 75% of patients
and overuse of surveillance (defined as with low-risk NMIBC
undergoing 2 or more cystoscopies if
followed for less than 1 year, 3 or more
procedures if followed between 1 to less
than 2 years, and 4 or more procedures
if followed for 2 years after diagnosis)
7 Simon et al.  (French Association of Urology Time to recurrence and/ 17 of the 47 progression which occurred,
17) guidelines) Cystoscopy at 3 months or progression (up to 10 did so after 5-year of follow-up. Therefore,
post-TURBT, then every 3 months for years) the authors recommend that the endoscopic
two years, every 6 months thereafter surveillance of patients with TaG1 should be
until five years, and then annually continued beyond 5 years of follow-up but

annually rather than 6 months

Table 3 (continued)
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Study ID  Authors Follow-up regimes investigated

Outcome(s) of interest

Summary of results

8 Golabesk Cystoscopy performed at 3 months
etal. (9) after the therapy and, if no recurrence
was found, alternate follow-up with
cystoscopy or ultrasound and cytology
was organized every 4 months for 2
years, and every 6 months thereafter
9 Hernandez  Cystoscopy every 3 to 4 months for
etal. (18) the first 2 years then every 6 months
alternating between cystoscopy and
ultrasound
10 Mariappan  Initial cystoscopy 3 months after TURBT
and then again at 6-9 months and, if clear,
Smith (10) annually thereafter
11 Wrightand  N/A
Jones (19)
12 Zhang, EAU and AUA guidelines plus 12
Denton and other strategies. All strategies begin
Nielsen (20) surveillance 3 months post-TURBT and
end after 5 years. They each differed in
intervals between cystoscopies
13 Herr and Both white light and narrow-band
Donat (21) imaging cystoscopy at 6-month intervals
following prior recurrence
14 Wazait et al. N/A
@2)

Frequency of
recurrence and
progression free
survival

End points were grade
and pathological stage
progression

Frequency of
recurrences

Study aimed to get a
consensus on what
regime was used by
consultant urologists

Lifelong progression
rate, total number

of cystoscopies and
QALYS associated
with each surveillance
strategy

Frequency of
recurrences and the

recurrence-free survival

Study aimed to identify

a consensus on the

follow-up guidelines for

NMIBC patients

G1-2 urothelial bladder cancers recur and
progress uncommonly in the long-term
period. 37% of recurrences occurred within
the first 5 years, whilst 4% occurred after 5
years. The authors suggest a re-examination
of the follow-up schedule for patients G1-2
tumours who remain asymptomatic and
disease-free for at least 5 years

The authors conclude that active
surveillance in a high-selectivity group

of patients (i.e., patients with Ta not T1
tumours) is feasible and oncologically safe
in the long term

The authors state that patients with G1Ta
disease who are free of recurrence for

5 years after presentation can be safely
discharged

There were considerable variations among
individuals in the type and timing of check
cystoscopy

The results suggest that both age and
comorbidity significantly affected the
optimal surveillance strategy. For example,
younger patients should be screened more
intensively than older patients, and patients
with comorbidities should be screened less
intensively

Narrow band imaging cystoscopy was
associated with fewer patients having
tumour recurrences, fewer numbers of
recurrent tumours, and a longer recurrence-
free survival time

The authors concluded that there was a
lack of consensus regarding the long-term
surveillance of bladder cancer in the UK and
Ireland

AS, active surveillance; AUA, American Urological Association; EAU, European Association of Urology; NMIBC, non-muscle invasive
bladder cancer; QALYS, quality adjusted life years; TURBT, transurethral resection of the bladder tumour.

from a long follow-up period of 20 years. However, as the
follow-up was quite long, the study also included slightly
older data compared to the other studies and hence slightly
outdated follow-up regimes were in use during that study
period.

Hurle and colleagues (13) investigated the active
surveillance adherence in 167 low grade NMIBC patients.

© Translational Andrology and Urology. All rights reserved.

Of the 181 active surveillance events, 33.7% required

initiation of treatment due to active surveillance failure.

The follow-up regime utilised was cystoscopy every

three months for the first year, and then every six months

thereafter. The authors concluded that this regime was a

reasonable strategy for low grade NMIBC patients.

The study by Zhang, Denton and Nielsen is somewhat
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different from the others, as in this study a mathematical
modelling to estimate quality adjusted life years (QALYS)
from various follow-up regimes (20). The authors
investigated the follow-up regimes set out in the EAU and
AUA guidelines as well as 12 other variations/dynamic
strategies (D,-D,) each with increasing intervals until five
years. QALYS were estimated for a male and a female aged
73 years as this was the average age at diagnosis for a male
bladder cancer according to Surveillance Epidemiology
and End Results (SEER). In both the male and female
base cases, the EAU guideline resulted in higher mean
QALYs compared with the AUA guideline which is more
intensive. The highest QALYS were observed in the no
surveillance group for the male case, however this was
not found to be significant when compared to three other
dynamic strategies. The authors found that the regime
within the EAU guideline resulted in a higher expected
lifelong progression rate but with around half the number
of cystoscopies over the patient’s lifetime when compared to
the AUA guideline.

T stage progression was another theme which was
investigated by several of the studies with varying follow-up
regimes. The study by Simon ez /. included a cohort of 470
TaG1 patients (17). Of these, 10% progressed to a higher
pathological T stage, either on early re-resection or after
early recurrence on check cystoscopy. Almost half (47%) of
the total cohort experienced a recurrence without disease
progression. The authors concluded that surveillance
should be continued after five years as 17 of the 47 patients
who progressed, did so after five years. According to a
cohort of 186, Ta and T'1 patients in another study, around
14% experienced a stage progression with four of the T1G2
patients progressing to T2 (18). Subsequently, Hernandez
et al. concluded that active surveillance beyond 5 years
should only be recommended in a highly selected group of
patients excluding patients with previous T1 disease.

Discussion

It is apparent from this systematic review of the studies
from nine different countries, that the endoscopic follow-
up regimes for NMIBC vary significantly across Europe
and the United States. Furthermore, there is lack of studies
on endoscopic follow-up of MIBC patients who have
undergone bladder sparing treatments.

There are two main questions when considering a
follow-up strategy: (I) how often should the cystoscopies be
performed and (II) how long should this surveillance should
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continue? Deciding upon surveillance strategy also involves
taking into account several aspects including risk level of the
patient (i.e., low, intermediate and high), the quality of life
for the patient, the cost effectiveness of the surveillance and
likelihood of diagnosing a recurrence. The studies identified
within this review touched upon most of these aspects in the
context of NMIBC.

Both the EAU and AUA guidelines do not recommend
the continuation of follow-up for low-risk NMIBC patients
after five years if the patient has remained cancer free.
However, a few of the studies identified within this review
contest this recommendation. Simon ez /. for example,
observed many recurrences in low risk TaG1 patients even
after five years of surveillance and hence proposed that
cystoscopic surveillance should continue beyond this five-
year (17). Another study (which was not included in our
review as it was published prior to the year 2000), also
supported the surveillance of TaG1 patients beyond five
years stating that progression was not uncommon for these
patients (23). Furthermore, almost half of the clinicians
surveyed within the qualitative study by Wazait et al. said
that they continue surveillance for these patients for 10 years
with 18% saying this surveillance should be lifelong (22).
On the contrary, the study by Mariappan and Smith
recommended that patients with G1Ta disease who remain
free of recurrence for five years after presentation can be
safely discharged from further surveillance (10).

The EORTC risk tables were developed to help
clinicians predict a patient’s risk of recurrence or
progression (24). Both the AUA and EAU guidelines
include risk stratified guidelines for NMIBC surveillance
(25,26), with the higher risk patients undergoing a more
intensive cystoscopy follow-up regime than their lower risk
counterparts. However, the study by Schroeck ez a/. (12)
suggested that these risk aligned guidelines are not always
followed with comparable number of cystoscopies across
both low and high risk groups. A previous systematic review
recognised that the reality of implementing consistent,
risk-aligned surveillance strategies within busy clinics is
challenging (27).

A commonly investigated outcome was the number
of recurrences detected by the numerous surveillance
strategies. However, the number of recurrences that
occurred at different time points varied greatly amongst
the studies as did the surveillance strategies utilised. For
example, the regime in the study by Yucetas et a/. (11)
constituted cystoscopy every three months for two years,
then annually until five years. Conversely, in the study
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by Golabesk et 4l. (9), cystoscopies were performed every
four months for two years then every six months until
five years. Therefore, the largest difference between these
regimes existed after the initial two years. Importantly,
Yucetas er al. (11) state that had their patients followed the
EAU and AUA recommended guidelines, many patients
would have had their recurrence diagnosis delayed. They
subsequently recommend that patients should undergo
cystoscopy every three months within the initial two-year
period. It is important to consider however, that the results
from the two studies by Golabesk ez 4. and Yucetas ez al.
were based on very different population numbers (n=704
vs. n=51 respectively) (9,11). A further noteworthy point is
that detected recurrences may have variable consequences
depending upon their grade and stage at the time of
diagnosis. Some may be serious in case of higher grade and
higher stage but low grade and non-invasive recurrences
may not have equivalent connotations.

Whilst it was hard to determine from the studies
included within this review which follow-up regime is
most suitable, the study by Zhang, Denton and Nielsen
showed that a ‘one size fits all” approach is not necessarily
appropriate for follow-up regimes (20). Instead, the
authors show that stratification by age should be taken into
consideration. For example, the no active surveillance but
watchful waiting strategy was deemed best for the older
patients, whereas a moderately intense regime (cystoscopy
at 3, 14, 33 and 60 months) was recommended for those in
50s. This study benefitted from not only taking into account
the practicalities of surveillance i.e., effect on survival, but
it also considered the quality of life of the patients through
the calculation of QALYs.

The huge variation in surveillance strategies observed
amongst the studies was also noted by van der Heijden and
Witjes within the various follow-up policies (28). Despite
the variation, almost all studies within the current review
and the policies within the summary by van der Heijden
and Witjes agreed that there should be an initial cystoscopy
at three months after TURBT.

There was a paucity of identified studies investigating the
endoscopic follow-up regime for MIBC patients who have
undergone bladder preservation treatments. Currently, both
the AUA and EAU guidelines provide recommendations
for imaging rather than endoscopic strategies. For example,
the AUA guidelines recommend CT or MRI imaging
at 6—12 months intervals for 2-3 years then annually
thereafter (29). Similarly, the EAU guidelines state that CT
imaging should occur every 6 months for three years then
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annually thereafter (30). Therefore, one area for future
research on this topic would be to identify whether there
is a consensus on how is best to follow-up these MIBC
patients through cystoscopies.

There are several reasons as to why clinicians may
decide upon a cystoscopic follow-up regime. Some may
choose to perform these cystoscopies more frequently than
recommended due either to a deficient knowledge of the
guidelines, poor pathological reporting with no comment
on accurate grade and stage, absence of a multidisciplinary
team (MDT) structure or lack of use of the recommended
risk tables. There may also be financial incentives to
perform cystoscopies more often within a private health
care setting. Likewise, some clinicians may decide to carry
out fewer cystoscopies on their patients due to a deficient
knowledge of the guidelines, but also due to a lack of sub-
specialisation or MD'T structure within their hospital. Some
countries have fragmented healthcare systems with poor
access to health facilities which may hinder the frequency of
cystoscopies and patient compliance can also play a major
factor.

Whilst this review focused on the endoscopic follow-
up of bladder cancer patients, it is important to note the
emerging role of urinary biomarkers in the diagnosis and
surveillance of bladder cancer. The advantage of urinary
biomarkers is that they are a non-invasive technique. They
are however, not as sensitive as the gold standard urine
cytology and therefore may lead to false positives (31).
Despite the non-invasive nature of urine biomarkers, a
recent study in the UK found that patients require urine
biomarkers to be as sensitive as cystoscopy before they
would be willing to forgo cystoscopy in their surveillance
regime (32). There are currently six urinary assays approved
by the US Food and Drug Administration (FDA) but only
for use alongside cytology (31).

A strength of the current review is the inclusion of
studies from nine difference countries. This enabled the
collation of information from several parts of the world. It
is however a limitation that none of the studies included
investigated the follow-up regime for MIBC patients who
had undergone bladder sparing treatments specifically.

Conclusions

This review suggests, that whilst there are several guidelines
with recommendations for follow-up regimes for NMIBC,
there remains a lack of consensus among the practising
clinicians on which is the best regime to follow. There did
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not appear to be any particular regime used throughout
the studies which was deemed most suitable for universal
acceptance or adoption.
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