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Bladder cancer is the tenth most common 
cancer in the UK, yet the seventh 

most common cause of cancer death. 
There were 10 063 new cases of bladder 
cancer diagnosed in the UK in 2014, with 
5369 deaths from the disease.1 For the 
majority of patients, the disease remains 
indolent following initial treatment of 
superficial tumours, whereas those with 
muscle-invasive bladder cancers have a 

poor prognosis despite intensive treatment 
(Figure 1).2 For many years, platinum-based 
combination chemotherapy has been the 
mainstay of treatment in this group, with 
median overall survival of around 12–14 
months and limited second-line treatment 
options.3 More recently, however, there have 
been exciting advances, particularly with 
immunotherapy, that promise to improve 
the outlook for patients with metastatic 
bladder cancer.

FIRST-LINE CHEMOTHERAPY IN 
INOPERABLE AND METASTATIC 
BLADDER CANCER
Since 1985, when Sternberg et al 
demonstrated that transitional cell 
carcinomas (TCC) of the urothelial tract 
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were sensitive to chemotherapy, first-
line treatment of metastatic urothelial 
bladder cancer has revolved around 
cisplatin-based chemotherapy regimens.4 
Initial studies used the MVAC regimen 
(methotrexate, vinblastine, doxorubicin 
and cisplatin), which while demonstrating 
efficacy against the disease, also showed 
significant toxicity. In their cohort, 4% of 
patients had a drug-related death, 20% 
neutropenic sepsis and 31% renal toxicity.5 
A subsequent randomised study comparing 
gemcitabine and cisplatin (GC) with MVAC 
in advanced bladder cancer demonstrated 
comparable efficacy, with a median 
survival of 13.8 versus 14.8 months for GC 
and MVAC regimens respectively; median 
progression-free survival was 7.4 months 
for both groups, and response rates 
around 47% for both regimens. However, 
the toxicity profile of GC was favourable 
compared to MVAC. Comparing MVAC to 
GC, neutropenic sepsis (12% versus 1%), 
grade 3/4 mucositis (22% versus 1%) and 
drug-related death (3% versus 1%) were 
all more common in the MVAC-treated 
group.6 While GC is a less toxic regimen, 
most guidelines support the use of either 
as first-line therapy in the setting of 
inoperable locally advanced bladder cancer 
or metastatic disease.

Given that the mean age at diagnosis of 
bladder cancer is 73, and smoking is one 
of the prominent risk factors, a significant 
proportion of patients have comorbidities, 
such as chronic obstructive airways 
disease, coronary heart disease and chronic 
kidney disease, which can impact on their 
medical fitness to receive cisplatin-based 
chemotherapy (most guidelines use a  
cut-off estimated glomerular filtration  
rate of >60).

For those patients not fit enough to 
tolerate cisplatin-based chemotherapy 
(Box 1), a common alternative is the 
combination of gemcitabine and 
carboplatin, which in the EORTC 30986 
study was shown to give a 41% overall 
response rate, median overall survival of 

nine months, and six months progression-
free survival.7 Other non-platinum-
based regimens, such as gemcitabine in 
combination with a taxane, have been 
evaluated in phase 2 studies in this setting 
and shown to have efficacy, although 
response rates and overall survival are 
lower than in those receiving platinum-
based chemotherapy.8 

As well as those not fit enough for a 
platinum-based regimen, some patients 
may have significant comorbidities or poor 
performance status (3 or 4), in which case 
best supportive care rather than active 
systemic therapy is recommended. Early 
palliative care input is crucial. Management 
for these patients is symptom-driven and 
could include radiotherapy for pain and 
urological intervention for obstructive 
symptoms. The multidisciplinary team 
and, most importantly, the clinical nurse 
specialist are key in directing the care of 
these patients. 

Although the figures given above represent 
typical response rates and survival with 
chemotherapy, there is a degree of 
heterogeneity in these responses. Some 
patients seem to have tumours that are 
very sensitive to chemotherapy; others 
have disease that seems not to respond  
at all. Interestingly, it has been proposed 
that there are a variety of molecular 
subtypes of bladder cancer, which may 
help to explain the differing levels of 
chemotherapy sensitivity. Much like in 
breast cancer, distinct basal and luminal 
subtypes of bladder cancer have been 
identified. Basal type cancers appear, on 
the whole, to be more aggressive but more 
likely to respond to chemotherapy versus 
luminal tumours.9,10

Therefore, for those patients not fit enough 
for chemotherapy, and those who may 
have a molecular type of bladder cancer 
not likely to be sensitive to chemotherapy, 
there remain no first-line treatment 
options beyond symptom control and 
best supportive care. It may be that 

immunotherapy can provide an alternative 
treatment for some of these patients.

SECOND-LINE CHEMOTHERAPY
There are very few complete and sustained 
responses to first-line chemotherapy, with 
most patients progressing after around 
eight months. Various chemotherapy 
agents and combinations have been  
used post platinum failure, although  
all with only modest benefits. Studies  
of single-agent treatment show a  
response rate of 6–29%, with a mean 
survival of 5–13 months. Combination 
chemotherapy generally improves response 
rates (0–61%) without improving overall 
survival (4–14 months).8 Current UK 
guidelines support the off-licence use of 
gemcitabine in combination with either 
paclitaxel or carboplatin.11 These data 
underline the urgent need for effective 
new treatments, and there is growing 
evidence that immunotherapy agents are 
active in this setting.

Figure 1. Computerised tomography pelvis axial image 
showing a large primary bladder tumour. Prognosis 
with traditional chemotherapy is poor

Box 1. Defining medically frail 
patients unfit for cisplatin-based 
chemotherapy

At least one of the following criteria 
must be present:
●  Performance status >1
●  GFR <60ml/min
●   Grade 2 audiometric loss
●  Peripheral neuropathy
●  NYHA class III heart failure
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IMMUNOTHERAPY
Immune checkpoint inhibitors have 
revolutionised outcomes for various 
cancers since their introduction over 
the past decade, including some durable 
responses and even cures for some patients. 
These monoclonal antibodies target 
inhibitory pathways, often upregulated 
in malignancies, which prevent immune 
cells from eradicating tumour cells.12 
These immunotherapy treatments have 
demonstrated impressive results in 
melanoma, renal cell, lung, and head and 
neck cancer, as well as Hodgkin lymphoma.13 
The immunogenicity of bladder cancer 
was shown 40 years ago when the use of 
Bacillus Calmette-Guerin (BCG) was shown 
to prevent recurrence in localised non-
muscle-invasive bladder cancers. 

Recent advances also indicate a potential 
susceptibility of bladder cancer to 
immune checkpoint inhibitors, with 
studies showing urothelial bladder 
cancer demonstrating high expression 
of immune checkpoint molecules such 
as programmed cell death-1 ligand 
(PD-L1).14 Consequently, there has been 
increasing interest in assessing the efficacy 
of treatments targeting the programme 
cell death-1 pathway in bladder cancer 
with monoclonal antibodies against 
the PD-1 receptor and its ligand PD-L1. 
Moreover, alternative immune checkpoint 
molecules such as cytotoxic T-lymphocyte 
associated antigen 4 (CTLA-4) are 
targeted with monoclonal antibodies 
such as ipilimumab, currently licensed 

for treatment of advanced melanoma.15 
Studies investigating the role of CTLA-4 
inhibitors in the context of bladder cancer 
are also underway, as well as the use of 
combined anti-CTLA-4 and anti-PD-1 
immunotherapy.16

Second-line treatment
Over the past 18 months, five antibodies 
targeting the PD-1/PD-L1 axis 
(atezolizumab, avelumab, durvalumab, 
nivolumab and pembrolizumab) have 
gained FDA approval for the treatment 
of patients with advanced bladder cancer 
who have progressed on or after platinum-
based chemotherapy. Only pembrolizumab 
has been shown to improve overall survival 
in a randomised trial so far, while the other 
agents were given accelerated approval 
based on impressive response and survival 
outcomes in phase 1/2 clinical trials. 
Although no direct comparison between 
the various immune checkpoint inhibitors 
exist, response rates for these agents vary 
between 15% and 25% (Table 1).17–21 

Focusing on the only randomised 
phase 3 trial published so far, results 
from the Keynote-045 study, which 
compared pembrolizumab to second-
line chemotherapy (physician choice) 
in patients after platinum-based 
chemotherapy, showed a significant overall 
survival benefit for pembrolizumab of 
10.3 versus 7.4 months. Pembrolizumab 
also demonstrated higher response rates 
to treatment (21.1% versus 11.0%) and 
significantly fewer serious adverse events 
(15% versus 49.4%).20 Although the overall 
response rate of 21% appears modest, it 
is clear that patients with an objective 
response often have durable clinical benefit 
from these drugs, with 72% of patients 
showing an ongoing response at the time 
of data cut-off (compared to 35% for the 
chemotherapy cohort).

Predicting response
A remaining issue is that we are currently 
unable to predict which patient will 
respond and benefit from immunotherapy. 

PD-L1 expression has been investigated 
as a potential predictive biomarker in the 
trials referred to, but so far this has not 
resulted in practice-changing selection 
markers on which we can base treatment 
decisions. Although bladder tumours with 
high expression of PD-L1 are more likely 
to respond to immunotherapy agents 
compared to tumours with low or no 
PD-L1 expression, it is by no means a 
binary distribution, and multiple reports of 
patients with PD-L1 negative tumours who 
subsequently benefit from PD-1/PD-L1  
directed therapy exist.22 As a result, the 
approval of these agents is not dependent 
on tumour biomarker expression and 
research into this field is ongoing.   

First-line treatment
The role of immune checkpoint inhibitors 
as a first-line treatment option for 
advanced bladder cancer remains subject 
to ongoing trials. As shown, responses to 
first-line platinum-based chemotherapy 
are short lived and therefore improved 
treatment options are needed urgently.  
A number of large randomised phase 3  
trials comparing chemotherapy with 
immunotherapy, including combination 
therapies, in the first-line setting are 
ongoing, with results expected in the 
next 18 months.23 Initial results from 
the Keynote-052 trial (pembrolizumab 
in those ineligible for platinum-based 
chemotherapy) demonstrate a response 
rate of 29%. Of note, this cohort included 
nearly 30% of patients over the age of 80 
years and 21% had liver metastases.24 At 
present, the role of immunotherapy in the 
first-line setting is not yet fully established, 
and wherever possible patients should be 
enrolled into clinical trials. 

Side-effects
While single-agent checkpoint inhibitors 
are relatively well tolerated, immune-
mediated side-effects are common. 
Side-effects can occur in any organ that 
contains immune cells and most commonly 
include fatigue, nausea and rash.25 More 
severe side-effects include pneumonitis, 

PD-1/PD-L1 
inhibitor

Response rate Trial phase

Atezolizumab 15% 2

Avelumab 18% 1b

Durvalumab 17% 1/2

Nivolumab 20% 2

Pembrolizumab 21% 3

Table 1. Response rates for checkpoint inhibitors in 
second-line therapy for bladder cancer
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hepatitis, colitis and endocrinopathies. 
If severe, these may require temporary 
cessation of the agent, corticosteroid 
treatment and hospitalisation. However, 
overall severe treatment-related side-
effects are less common with checkpoint 
inhibitors compared to chemotherapy 
(15% versus 50% of patients), as is 
treatment-related discontinuation of 
therapy (5.6% versus 11%).20 In contrast to 
cytotoxic chemotherapy, myelosuppression 
and neutropenic sepsis are not a concern 
following immunotherapy. The use of 
immune checkpoint inhibitors, as either 
single agent or combined anti-CTLA-4 
and anti-PD-1/PD-L1 therapy, has rapidly 
expanded over the past five years. As a 
result, oncologists and nurse specialists 
have had to rapidly increase their 
knowledge on the safe management of 
these patients. It is crucial, however, that 
all healthcare professionals who care for 
these patients receive appropriate training, 
since the management of immune-related 
side-effects starts with early recognition 
and treatment. 

TARGETED THERAPY
Molecular analysis of bladder tumours 
has identified various genetic mutations 
and alterations, a number of which can be 
targeted, including PTEN deletions, TP53 
and fibroblast growth factor receptor 
mutations.26 Drugs targeting these specific 
mutations are currently undergoing trial 
evaluation either as a single agent or in 
combination with checkpoint inhibitors. 
At present there is no established role 
for these targeted therapies in the 
management of bladder cancer, although 
promising results from single agents have 
been reported.26 

CONCLUSION
For many years, platinum-based 
chemotherapy has been the treatment 
of choice for inoperable and metastatic 
bladder cancer. While prognosis for 
patients with advanced disease remains 
poor, immunotherapy appears, at least 
for a subset of patients, to offer improved 

survival. Further research establishing 
biomarkers to tailor treatment choice 
according to each patient’s own tumour 
profile will likely enhance outcomes. 
Combination immunotherapy may deliver 
additional benefits, although potential 
severe side-effects will require careful 
consideration in an ageing, often medically 
frail patient cohort. The landscape of bladder 
cancer treatment is changing rapidly, 
and we hope to see this demonstrated by 
improved patient outcomes in the UK in the 
not too distant future.

Declaration of interests: none declared.

REFERENCES
1.   Cancer Research UK. Bladder cancer 

mortality statistics. (www.cancerresearchuk.
org/health-professional/cancer-statistics/
statistics-by-cancer-type/bladder-cancer/
mortality; accessed 11 October 2017). 

2.   Advanced Bladder Cancer Meta-analysis 
Collaboration. Neoadjuvant chemotherapy in 
invasive bladder cancer: a systematic review 
and meta-analysis. Lancet 2003;361:1927–34.

3.   Von der Maase H, Sengelov L, Roberts 
JT, et al. Long-term survival results of a 
randomized trial comparing gemcitabine 
plus cisplatin, with methotrexate, vinblastine, 
doxorubicin, plus cisplatin in patients with 
bladder cancer. J Clin Oncol 2005:23:4602.

4.   Sternberg N, Yagoda A, Scher HI, et al. 
Preliminary results of M-VAC (methotrexate, 
vinblastine, doxorubicin and cisplatin) 
for transitional cell carcinoma of the 
urothelium. J Urol 1985;133:403–7.

5.   Sternberg N, Yagoda A, Scher HI, et 
al. M-VAC (methotrexate, vinblastine, 
doxorubicin and cisplatin) for advanced 
transitional cell carcinoma of the 
urothelium. J Urol 1988;139:461–9.

6.   Von der Maase H, Hansen SW, Roberts JT, 
et al. Gemcitabine and cisplatin versus 
methotrexate, vinblastine, doxorubicin and 
cisplatin in advanced or metastatic bladder 
cancer: results of a large, randomized, 
multinational, multicenter, phase III study.  
J Clin Oncol 2000;18:3068–77.

7.   De Santis M, Bellmunt J, Mead G, et al. 
Randomized phase II/III trial assessing 
gemcitabine/carboplatin and methotrexate/
carboplatin/vinblastine in patients with 
advanced urothelial cancer who are unfit 
for cisplatin-based chemotherapy: EORTC 
study 30986. J Clin Oncol 2012;30:191–9.

8.   Yafi F, North S, Kassouf W. First- and 
second-line therapy for metastatic 
urothelial carcinoma of the bladder. Curr 
Oncol 2011;18:e25–e34.

9.   Choi W, Porten S, Kim S, et al. Identification 
of distinct basal and luminal subtypes 
of muscle-invasive bladder cancer 
with different sensitivities to front-line 
chemotherapy. Cancer Cell 2014;25:152–65.

10.   Dadhania V, Zhang M, Zhang L, et al. Meta-
analysis of the luminal and basal subtypes 
of bladder cancer and the identification of 
signature immunohistochemical markers for 
clinical use. EBioMedicine 2016;12:105–17.

11.   NICE. Bladder cancer: diagnosis and 
management. NICE guideline [NG2], 
February 2015 (www.nice.org.uk/guidance/
ng2; accessed 11 October 2017).

12.   Wu Y, Enting D, Rudman S, Chowdhury S. 
Immunotherapy for urothelial cancer: from 
BCG to checkpoint inhibitors and beyond. 
Expert Rev Anticancer Ther 2015;15:509–23.

13.   Dine J, Gordon R, Shames Y, et al. Immune 
checkpoint inhibitors: an innovation in 
immunotherapy for the treatment and 
management of patients with cancer. Asia 
Pac J Oncol Nurs 2017;4:127–35.

KEY POINTS

•  Advanced bladder cancer carries a 
poor prognosis 

•  Platinum-based chemotherapy 
has remained the mainstay of 
treatment for many years

•  Clinical trials have shown promising 
results for immunotherapy in the 
first- and second-line settings

•  Results from ongoing studies will 
establish the role of immunotherapy 
and targeted therapies 

•  Wherever possible, patients should 
be enrolled into clinical trials 



ONCOLOGY

12

www.trendsinmenshealth.com TRENDS IN UROLOGY & MEN’S HEALTH     NOVEMBER/DECEMBER 2017

14.   Inman BA, Sebo TJ, Frigola X, et al.  
PD-L1 (B7-H1) expression by urothelial 
carcinoma of the bladder and BCG-induced 
granulomata: associated with localized stage 
progression. Cancer 2007;109:1499–505.

15.   Larkin J, Chiarion-Sileni V, Gonzalez R, et 
al.  Combined nivolumab and ipilimumab or 
monotherapy in untreated melanoma.  
N Engl J Med 2015;373:23–34.  

16.   Sharma P, Callahan ML, Calvo E, et al. 
Efficacy and safety of nivolumab plus 
ipilimumab in previously treated metastatic 
urothelial carcinoma: first results from  
the phase I/II Check Mate 032 study.  
J Immunother Cancer 2016;4(Suppl 2):91. 

17.   Rosenberg JE, Hoffman-Censits J, 
Powles T, et al. Atezolizumab in patients 
with locally advanced and metastatic 
urothelial carcinoma who have progressed 
following treatment with platinum-based 
chemotherapy: a single arm, multicentre 
phase 2 trial. Lancet 2016;387:1909–20.

18.   Massard C, Gordon MS, Sharma S, et 
al. Safety and efficacy of durvalumab 
(MEDI4736), an anti-programmed cell 
death ligand-1 immune checkpoint 
inhibitor, in patients with advanced 
urothelial bladder cancer. J Clin Oncol 
2016;34:3119–25.

19.   Sharma P, Retz M, Siefker-Radtke A, et 
al. Nivolumab in metastatic urothelial 
carcinoma after platinum therapy 
(CheckMate 275): a multicentre, single-arm, 
phase 2 trial. Lancet Oncol 2017;18:312–22.

20.   Bellmunt J, de Wit R, Vaughn DJ, et al. 
Pembrolizumab as second-line therapy for 
advanced urothelial carcinoma. N Engl J 
Med 2017;376:1015–26.

21.   Apolo AB, Infante JR, Balmanoukian A, 
et al. Avelumab, an anti-programmed 
death-ligand 1 antibody, in patients with 
refractory metastatic urothelial carcinoma: 
results from a multicenter, phase Ib study.  
J Clin Oncol 2017;35:2117–26.

22.   Inman BA, Longo TA, Ramalingam S, 
Harrison MR. Atezolizumab: a PD-L1 
blocking antibody for bladder cancer. Clin 
Cancer Res 2017;23:1886–90.

23.   Gupta S, Gill D, Poole A, Agarwal N. 
Systemic immunotherapy for urothelial 
cancer: current trends and future directions. 
Cancers (Basel) 2017;9:15.

24.   Balar AV, Castellano DE, O’Donnell 
PH, et al. Pembrolizumab as first-line 
therapy in cisplatin-ineligible advanced 
urothelial cancer: results from the total 
KEYNOTE-052 study population. J Clin 
Oncol 2017;35(Suppl 284). doi: 10.1200/
JCO.2017.35.6_suppl.284.

25.   Naidoo J, Page DB, Li BT, et al. Toxicities of the 
anti-PD-1 and anti-PD-L1 immune checkpoint 
antibodies. Ann Oncol 2015;26:2375–91.

26.   Mohammed AA, EL-Tanni H, EL-Khatib HM, 
et al. Urinary bladder cancer: biomarkers 
and target therapy, new era for more 
attention. Oncol Rev 2016;10:320.


