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ABSTRACT

Neoadjuvant chemotherapy (NAC) in muscle-invasive bladder cancer was introduced several years ago.
Despite the evidence supporting its use in clinical practice, only a minority of patients who undergo
radical cystectomy receive preoperative chemotherapy. In addition, recommendations and methods
to detect patients who would benefit the most from NAC are still unclear. The European Association of
Urology (EAU) guidelines panel on muscle-invasive and metastatic bladder cancer recommends the use
of cisplatin-based NAC for T2-T4a, cNO MO bladder cancer if the patient has a performance status =2
and if the renal function is not impaired, but the American Urological Association, for example, does not
have any guideline recommendations on this topic at all. In this review we describe the current literature
supporting NAC in association with radical cystectomy in muscle-invasive urothelial carcinoma of the
bladder. Evidence acquisition was made searching the Medline database for original articles published
before 1t February 2014, with search terms: “neoadjuvant chemotherapy”, “radical cystectomy”, and
“invasive bladder cancer”.
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INTRODUCTION

Muscle-invasive urothelial carcinoma of the bladder
(MIBC) is an aggressive malignant disease exhibiting
a high rate of early systemic spread. Radical
cystectomy with extended Ilymphadenectomy
is currently the gold standard of treatment for
patients with MIBC. The prognosis of these patients
is, however, highly dependent on the possible nodal
metastases and on the local pathological stage
of the disease. To improve the prognosis of these
patients, neoadjuvant and adjuvant chemotherapy
have been used. The European Association
of Urology (EAU) guidelines panel on muscle-
invasive bladder cancer gives a recommendation
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to use neoadjuvant chemotherapy (NAC) in T2-T4a
bladder cancer if the patient is fit and no
impairment in the renal function is detected!
Without neoadjuvant or adjuvant chemotherapy,
MIBC patients undergoing radical cystectomy have
a 10-year disease-specific survival (DSS) of 90.5%
if pTO/a/is/1 pNO disease is detected in a
cystectomy specimen, whereas in muscle invasive
disease without nodal metastases (pT2a/b pNO),
the 10-year DSS drops to 67%.? In locally advanced
disease the prognosis is even worse with 60%
10-year DSS in Stage pT3a/b pNO and 37% in Stage
pT4a/b pNO. A patient with nodal metastases has
the worst prognosis, i.e. 10-year DSS is only 17%
irrespective of the pathological stage of the disease.
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However, until today, optimal timing of the therapy
(neoadjuvant or adjuvant) and drugs used in the
regimen, as well as their dose and the schedule, are
still under debate. In this review we aim to present
relevant literature regarding the use of NAC in the
treatment of MIBC.

FROM MVAC TOWARDS BETTER-
TOLERATED REGIMENS

In 2003, Grossman et al.® reported the efficacy of
neoadjuvant MVAC (methotrexate, vinblastine,
doxorubicin, and cisplatin) therapy in a randomised
SWOG/US intergroup trial of patients with Stage
T2-T4a bladder cancer. The patients in the trial
were treated either with radical cystectomy alone
or with three cycles of MVAC followed by radical
surgery. After an 11-year trial period, the median
survival was 46 months in patients with surgery
alone and 77 months among patients who received
combination therapy. 5-year overall survival was
57% in the NAC group and 43% in patients
with upfront cystectomy. However, it should be
mentioned that although this result was not
statistically significant with a two-sided t-test
(p=0.06), it is widely considered to demonstrate
the benefit of NAC since the original endpoint of
a statistically significant difference (defined as a
one-sided t-test of p<0.05) was received. The
study also showed that in both groups the
improved survival was associated with the absence
of residual cancer in the cystectomy specimen.
In addition, the amount of stage pTO disease
was significantly higher among the patients who
received NAC.

Although MVAC therapy is very effective, its use
in clinical practice is limited due to its toxicity.
The morbidity and mortality with this regimen is
acceptable, but not yet substantial, and it should
be administered after proper patient selection.*
The most common toxicities of MVAC therapy are
granulocytopaenia, in up to 56% of patients (33%
classified severe), and Grade 3 gastrointestinal
toxicity, which is detected in 17% of the patients.?
These toxicities are, however, self-limiting in
most of the cases and have not been shown to
decrease the patients” chances to undergo
radical cystectomy. In addition, doxorubicin has a
relatively high rate of cardiovascular toxicity and
the therapy without it (cisplatin, methotrexate, and
vinblastine [CMV]) has been better tolerated; it
is also effective as shown in a randomised
prospective trial by International Collaboration

of Trialists.> CMV combination gives a statistically
significant survival advantage and reduces the
risk of death by 16%.

Other agents combined with cisplatin have
also been studied. In a study by Dash et al.®
gemcitabine-cisplatin (GC) regimen gave similar
complete response rates and disease-free survival
in the neoadjuvant setting as MVAC therapy.
However, this study was retrospective in nature
and only 42 patients received cisplatin and
gemcitabine. Since this primary study, several other
retrospective series have supported the use of
this regimen in a neoadjuvant setting as well, but
we still do not have prospective comparisons.”"
These studies also showed a decreased time
between NAC and radical cystectomy compared
with MVAC regimen.

Figure 1 illustrates our own patient with ¢T3,
high-grade bladder cancer who was treated with
three cycles of NAC using GC combination followed
by cystoprostatectomy and lymphadenectomy.
Stage pTONOMO was detected postoperatively,
and during b5-year follow-up the patient has
remained disease-free.

In the European Organisation for Research and
Treatment of Cancer (EORTC) Intergroup Study,?
30,987 GC combinations were compared with

paclitaxel-GC in patients with locally-advanced
or metastatic urothelial cancer. The addition
of paclitaxel provided higher response rate to

chemotherapy and 3 months survival benefit. This
regimen was well tolerated, supporting its role also
in the neoadjuvant setting.

In elderly patients with a high prevalence of
cardiovascular disease and renal dysfunction, even
GC regimen can be problematic. To develop more
tolerable treatment regimens, carboplatin has
been used instead of cisplatin.®* This combination
seems to be safe even for cisplatin-unfit patients,
and provides a favourable pathological cancer-free
state within a short follow-up.® However, there are
no randomised trials demonstrating improvement
in the outcomes and, therefore, carboplatin-based
regimens still remain investigational.

Despite the previously introduced studies showing
a clear advantage of using NAC in MIBC,
there are two randomised prospective trials
where no benefit of administering preoperative
chemotherapy could be found. The first was
published in 1996 and is known as Nordic
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Cystectomy Trial |, and the second, Nordic
Cystectomy Trial 1l, was published in 2002.%"7 |n
Nordic Cystectomy Trial I, 311 patients with cT1G3-
T4NxMO disease were randomised to receive
either two cycles of cisplatin and doxorubicin or
no chemotherapy at all. All patients also had 20
Gy of neoadjuvant radiotherapy. After 5-year
follow-up there were no significant differences in
overall survival or DSS using NAC. However, in a
subgroup analysis, patients with pT3-T4 disease
gained a 15% absolute survival benefit after NAC.
In Nordic Cystectomy Trial Il, the regimen used

was three cycles of neoadjuvant cisplatin and
methotrexate. This combination was tested against
radical cystectomy alone. Again, no differences
in 5-year overall survival could be seen. The
limitation of these studies is that they both used
unconventional regimens and, in fact, a combined
analysis of both of the studies revealed better
overall survival after 5 years in the NAC group
(5-year survival 56% versus 48%; p=0.049).8
Key randomised prospective trials of radical
surgery alone or with NAC are summarised in
Table 1.

Figure 1: Computed tomography (CT) scan and histological images from a patient with cT3 high grade

urothelial carcinoma of the bladder.

The white arrow in the CT scan points to the region with suspected extravesical

involvement.

Primary tumour after transurethral resection (a) shows invasive tumour with severe nuclear atypia
and frequent mitosis (b; arrows indicate the mitotic cells). After neoadjuvant chemotherapy with three
cycles of cisplatin-gemcitabine combination and cystoprostatectomy (c and d), large postoperative
area containing necrotic tissue, fibrosis, and calcification (arrows) is observed, while no residual tumour

is detected.

Table 1: Key randomised prospective trials of radical surgery alone or with neoadjuvant chemotherapy.

Trial Patients (n) Regimen Used Survival Benefit
SWOG/US Intergroup? 317 MVAC x 3 Yes
International Collaboration of Trialists® 976 CMV x 3 Yes
Nordic Cystectomy Trial 1'® 325 CA No
Nordic Cystectomy Trial 2V 317 CM No

SWOG: Southwest Oncology Group; MVAC: methotrexate, vinblastine, doxorubicin, cisplatin; CMV: cisplatin,
methotrexate, vinblastine; CA: cisplatin, doxorubicin; CM: cisplatin, methotrexate.
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WHO SHOULD RECEIVE NAC?

As discussed above, MIBC is a systemic disease
and if the patient with MIBC undergoes relapse
after radical cystectomy, the situation is often
attributable to micrometastatic disease at the
time of the surgery. Therefore, it is important
to administer systemic therapy early enough to
eradicate possible systemic disease which could not
be cured with the surgery alone. If chemotherapy
could be applied to patients with Stage >pT3 or
pT2 with lymphovascular invasion only (high-risk
patients), the risk of overtreatment for those with
non-invasive or superficially-invasive disease could
be reduced. However, despite the fact that the
effect of NAC seems to be greater within the
higher stages of the disease, patients with T2
tumours actually do extremely well and gain
2.5-year survival benefit with this treatment.?

Clinical staging is very demanding being reliant on
physical examination, transurethral resection of the
tumour with bimanual palpation, and radiological
examination of the bladder and the upper urinary
tract. Bimanual palpation, for example, is highly
inaccurate and only 57% of patients can be correctly
staged with this method.® Computed tomography, at
its best, is 50% accurate in predicting local disease;
however, significant inter-observer variability
exists.2>?' If we look at the patients with clinical T2
disease, there is a high risk of understaging the
disease before the cystectomy. Furthermore, it
has been shown in another study that 43-73% of
patients who have clinical T2 disease before the
cystectomy are upstaged in final pathological
reports.?? These patients also have a 16-22% risk
of microscopic lymph node metastases at the
time of radical surgery.?2°

Another reason to favour the use of NAC is that
it does not seem to adversely affect a patient’s
chance to undergo radical cystectomy and the
drug delivery is excellent, with only 20% of
patients receiving less than the intended number
of treatment cycles.>?® In contrast, it is very
demanding to plan postoperative chemotherapy
after major surgery for these patients (usually with
advanced age and co-morbidities) because of the
long recovery period and possible perioperative
complications. This often delays the induction of
adjuvant chemotherapy compromising optimal
results. In a study by Donat et al,” these
complications - after radical surgery and extended
pelvic lymph node dissection - affected the

induction of adjuvant chemotherapy in up to 30% of
patients. Eldefrawy et al.?® compared the likelihood
of the initiation and completion of neoadjuvant
and adjuvant chemotherapy regimens in a total
of 363 patients.?® Their finding showed that 88.6%
of patients who were offered NAC initiated the
treatment, whereas only 680% of patients
considered for adjuvant chemotherapy were
able to start planned regimen (p<0.001). 83.5%
of the NAC group and 35.5% of the adjuvant
group completed the planned number of
cycles, and the difference was again statistically
significant (p<0.001).

To better identify high-risk patients, a standardised
system was recently put in place.?® In that system,
patients were considered to be high-risk if they
had hydronephrosis, cT3b-T4a disease, and/or
histological evidence of lymph-vascular invasion in
transurethral resection specimen. If these features
were not present, 5-year DSS was greater than
80% with surgery only, and NAC-associated
toxicity could be avoided. This kind of advanced
staging - with novel imaging techniques combined
with biomarkers and gene expression profiles
of the tumour - could possibly help to identify
patients who would receive the greatest benefit
from NAC.30-32

DO WE DELAY RADICAL SURGERY
WITH NAC?

Several studies have suggested that delaying
radical cystectomy over 3 months from the initial
diagnosis is associated with progressive disease
and decreased disease-specific and overall
survival.®*3> A theoretical possibility of adverse
outcomes exists for patients who develop
complications from NAC and their operation is
postponed.®*® In the study by Alva et al,¥
cystectomy delivery within 10 weeks after NAC did
not significantly alter the risk of patient survival.
In addition, the most common reason for the
operation after 10 weeks was procedural scheduling.

Another concern is the possible disease
progression during NAC since there are some
patients who do not respond to this treatment.
Therefore, identifying the patients who are not
likely to respond would allow for better selection
of those who do benefit from the upfront
cystectomy. In the study by Mossanen et al,®
approximately one in five patients did not respond
to NAC.
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However, the study was retrospective in nature,
and different regimens (MVAC, GC, and carboplatin-
gemcitabine) were used. Non-response was more
likely with carboplatin-gemcitabine combination.
This finding corresponds to the fact that cisplatin-
based treatment is superior to carboplatin and
should be used as the first-line chemotherapy in
MIBC.>*4 In addition, elderly patients were more
likely to be non-responders because they were
less likely to tolerate full doses of chemotherapy
due to co-morbidities and renal insufficiency.
Personalising the treatment and the selection
of patients to different treatment arms may
be aided in the future by biomarkers and
pharmacogenomics.#?4*  With these new tools,
patients who are likely to be non-responders to
conventional NAC could be operated on without
any delay, or alternatively, neoadjuvant treatment
using different regimens and possible novel agents
may be offered.

NAC AND PERIOPERATIVE MORBIDITY

Current data on this topic are largely based on
studies that are not specifically designed to
evaluate complications.®>* However, a reason to
underuse NAC - even in the tertiary centres - may be
due to the concern of increased perioperative
complications. A recent study by Johnson et al.,*
using the American College of Surgeons National
Surgical Quality Improvement Program (NSQIP)
database, was the first to specifically address this
question. Of the 878 patients evaluated, there
were 457 who had at least one complication
within 30 days after the radical cystectomy.
NAC was administered to 78 patients, 55.1% of
whom had at least one complication; among
patients who did not receive NAC, the
outcome was 51.8%. NAC was not a predictor
of complications, reoperation, wound infections,
or wound dehiscence. Furthermore, NAC did not
predict increased operation time and the length
of hospitalisation was in fact shorter among
these patients. Another retrospective study, also
from the United States, used the Surveillance
Epidemiology and End Results (SEER)-Medicare
linked database to assess the effect of NAC on
perioperative outcomes;*® 416 (11.1%) of 3,760
patients with MIBC received NAC. The overall
complication rate was 66.0% at 30 days and
72.5% at 90 days. The corresponding mortality
rates were 5.3% and 8.2%. NAC did not increase
the rate of complications, readmissions, or
mortality. It should be noted, that possible
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confounder of non-randomised studies of this
type is selection bias as neoadjuvant treatment is
more likely given to patients who are younger and
have fewer co-morbidities compared with those
undergoing cystectomy without NAC.

DO WE USE NAC AS OFTEN AS WE

SHOULD?

EAU guidelines give Grade A recommendation to
use NAC in MIBC.! However, the use of NAC seems
to be very low. In US National Cancer Data Base
registers, only 11% of patients with MIBC undergo
chemotherapy, and the majority of them are
carried out in adjuvant setting.##¢ The number
is equally low in Western and Central European
sites, where roughly 12% of about 5000 MIBC
patients undergoing cystectomy annually receive
NAC.# As discussed earlier, the utilisation of NAC
may possibly be hindered by physicians’ concern
about increased postoperative complications
after radical surgery. However, there is now data
to remove those concerns.*® Another reason for
the low utilisation may be potentiated by the
perception of both patients and physicians that
5-6% of absolute overall survival benefit and 16%
of relative disease-specific mortality risk reduction
over 10 years are not enough to warrant systemic
therapy with potential complications. If we look
at the data on other systemic therapies widely
used in breast and colon cancers, they both confer
on a 7% survival benefit, which is in-line with the
results in MIBC.%¢

CONCLUSION

There are still subgroups of patients who are
problematic to treat with NAC. The largest subgroup
consists of patients with renal insufficiency. Data
from three single-institution reports from large,
tertiary cancer care centres suggest that up
to 30-40% of patients undergoing radical
cystectomy may be ineligible for NAC because
of their impaired renal function.® Consistent with
these reports, the study by Johnson et al.*®
showed that 30% of patients were also not
eligible for NAC. However, although exclusion of
these patients only partially accounts for the low
utilisation of NAC, it underscores the need to
develop more efficacious and more tolerated
therapy options. One of such therapies might
be immunotherapy against melanoma antigenic
epitope A3 (MAGE-A3), which has already been
studied in preclinical setting in MIBC, and it has
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been previously used in metastatic melanoma and
non-small cell lung cancer with a low amount of
side-effects, even in patients with co-morbidities.>*>
As it is natural, novel - but not yet widely known -

therapeutic options to treat muscle-invasive forms
of urothelial carcinomas in the future are in the
early phase of development.>>* These studies are
so far preclinical and no data exist in clinical settings.
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