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ABSTARCT 

Objective: To explore trimodality treatment with neoadjuvant chemotherapy followed by concurrent chemoradiotherapy as 
an alternative approach to neoadjuvant chemotherapy followed by radical cystectomy, for the treatment of non-metastatic 
muscle invasive bladder carcinoma. 
Study Design: Retrospective observational study. 
Place and Duration of Study: Combined Military Hospital Rawalpindi Pakistan, from 2006 and 2015. 
Methodology: A total of 122 patients were evaluated in a retrospective manner. Primary endpoint was overall survival. 
Patients received four courses of neoadjuvant chemotherapy followed by radical concurrent chemoradiotherapy with 
Cisplatin as radiation sensitizer.  
Result: 5-year overall survival was 80 (66%) in this population and a complete response following completion of treatment 
was seen in 93 (76.3%) patients. Subset analysis showed markedly increased 5-year overall survival of around 104 (85%) in 
patients having complete response after neoadjuvant chemotherapy. 
Conclusion: The study concludes that bladder preservation is an acceptable alternative to radical cystectomy in selected 
population especially among those who had a complete response to the initial four courses of chemotherapy.  
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INTRODUCTION 

The standard of care in muscle invasive bladder 
carcinoma is radical cystectomy and has been so, for 
last 50 years or more. The 5-year survival rate has been 
between 50-70%.1 A recent analysis at a single institute 
regarding radical cystectomy showed that at median 
follow up time of 65 months, the survival is about 
67%.2 Need of alternatives for the radical cystectomy 
have always been actively persuaded due to two main 
reasons. First is that the long-term survival rates with 
radical cystectomy have never been significantly supe-
rior to bladder preservation. Secondly, the long-term 
cost of radical cystectomy is very high as compared to 
bladder preservation especially when expertise for 
continent diversion is not widely available in most cen-
tres in Pakistan. Urostomy with ileal conduit formation 
may lead to disturbing psychological impact as patient 
is socially affected. 

Bladder preservation protocols are aimed not 
only to improve the quality of life but also to improve 
the overall survival. Upfront concurrent chemoradio-
therapy (CCRT) has shown equivalent results to 

radical cystectomy but has not been accepted as the 
standard of care so far.3-5 Neoadjuvant chemotherapy 
followed by CCRT has been commonly used in the 
past.6-8 Neoadjuvant chemotherapy results, not only in 
reducing the chances of distant metastasis but also 
improves local control.9,10 Firstly, this is achieved by 
killing the cancer cells in an early stage of disease, as 
they would be less in number at that point in time. 
Secondly, the hypoxic cells that are resistant to radia-
tion would be more sensitive to chemotherapy combi-
ned with radiotherapy9. Third, drug resistance in 
cancer cells is related to spontaneous mutations, which 
increases with the increasing number of cancer cells.9 
So an early use of chemotherapy followed by CCRT is 
expected to show better results than radical cystectomy 
or upfront CCRT. This study was designed to study 
the impact of this approach on overall survival in 
patients with muscle invasive bladder carcinoma.  

METHODOLOGY 

A retrospective analysis of patients treated with 
concurrent chemoradio-therapy, from 2006 to 2015, at 
Radiation Oncology Department, Combined Military 
Hospital Rawalpindi was carried out. Patients decli-
ning radical cystectomy or in whom radical cystectomy 
could not be performed due to co-morbid conditions or 
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age; but were fulfilling the inclusion criteria were 
included into the study after Ethical Review Board 
approval (127/11/20).  

Inclusion Criteria: Patients having histopathologically 
proven muscle invasive urothelial carcinoma of the 
bladder, AJCC T stage T2-T4, N0-N1, ECOG status 0-2, 
Hb>10 g/dL, TLC >4000/mm3, Platelets >150000/ 
mm3, normal serum urea, creatinine, electrolytes and, 
liver function tests were included in the study.  

Exclusion Criteria: Patients with prior history of 
chemotherapy, radiotherapy or any other malignancy 
or pregnancy were excluded from the study.  

A total of 122 eligible patients were evaluated. 
Non-probability consecutive sampling technique was 
used. 

Before the start of therapy, blood CP, liver func-
tion tests, serum urea, creatinine, serum sodium and 
potassium and CT scan or MRI of pelvis were carried 
out. Maximal transurethral resection of bladder tumor 
was performed to remove as much tumor as possible 
from bladder and the specimen sent for histopatholo-
gical confirmation of the carcinoma. After histopatho-
logical confirmation of malignancy, baseline and meta-
static work-up included haematological and bioche-
mical blood tests and imaging of chest, abdomen and 
upper urinary tract. 

Neoadjuvant chemotherapy with Gemcitabine 
and Cisplatin was initiated. Full blood counts, serum 
urea, creatinine and liver function tests were repeated 
before each course of chemotherapy. Gemcitabine in a 
dose of 1200 mg/m2 was administered on day 1 and 
day 8. Cisplatin was administered on day 1 at 75 mg/ 
m2. This course was repeated three weekly for a total 
of four courses. Response was evaluated with check 
cystoscopy and CT scan or MRI of the pelvis. If a 
complete response was observed, patients were offered 
CCRT. In case of less than complete response, radical 
cystectomy was offered to the patient. Patients decli-
ning radical cystectomy at this stage or patient deemed 
unfit for radical surgery due to co morbidity or age, 
were offered CCRT.  

CCRT was carried out with weekly Cisplatin 40 
mg/m2. Radiation therapy to a dose of 64 Grays was 
administered in single phase to PTV that included 
bladder as CTV ± 2cm margin using three dimensional 
conformal radiotherapy (3D CRT) planning. In patients 
with involved pelvic lymph nodes, two-phased radio-
therapy was executed with 44 Gy given to pelvis in 
phase I while 20 Gy was given in phase II to PTV that 

included bladder ± 2cm margin. Response evaluation 
was again performed with MRI or CT scan of pelvis; 
and check cystoscopy 4-6 weeks after completion of 
CCRT. 

Patients were placed on regular follow up. Check 
cystoscopy was repeated three monthly for 1st year, six 
monthly for 2nd and 3rd year and then yearly for next 
two years. Pelvic Imaging was repeated 6 monthly for 
1st two years and then yearly for next three years. 

Responses were divided as per RECIST criteria10. 
Complete response was defined as disappearance of all 
disease. Partial response was defined as 30% or more 
decrease in tumor volume. Progressive disease was de-
fined as 20% or more increase in tumor volume. Stable 
disease was defined as any response that does not fit 
the above categories. Primary study endpoints were 5 -
year survival and response evaluation at end of CCRT.  

Overall survival was calculated using Kaplan 
Meier survival analysis through Statistical Package for 
the social sciences (SPSS) version 23. 

RESULTS 

A total of 112 (92%) males and 10 (8%) females 
with mean age of 56.69 ± 7.6 years (range 37-73) with 
muscle invasive bladder carcinoma, treated as per 
above mentioned protocol were evaluated. Out of 102 
(83.6%) of the total patient population had a positive 
history of smoking. Most common stage at presenta-
tion was T3N0, which was seen in 51 (41.8%) patients. 
This was followed by T4N0 (42 patients (34.4%), T2N0 
(13 patients (10.7%)), T3N1 (8 patients (6.5%), T2N1            
(5 patients (4.1%)) and T4N1 (3 patients (2.5%)). After 
first four courses of neoadjuvant chemotherapy, 88 
patients (72%) showed complete response, 20 (16.3%) 
showed partial response, 9 (7.3%) showed stable dis-
ease and 5 (4.1%) showed progressive disease.  

Twenty (16.3%) patients who showed partial res-
ponse were offered radical cystectomy but they either 
underwent radical chemoradiotherapy due to patient 
choice or advanced age or co morbid conditions that 
rendered the patient inoperable. After completion of 
CCRT, 93 (76.2%) patients were having a complete res-
ponse, 19 (15.5%) had partial response, 5 (4.1%) had 
stable disease and 5 (4.1%) had progressive disease.  

Patients were followed up for a mean time of    
54.3 ± 29.6 months. Thirty two patients died during 
this time while 6 were lost to follow up. Twenty four 
deaths were registered due to muscle invasive bladder 
carcinoma while eight died due to other causes. 
Survival data shows 5-year overall survival to be 66%. 
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Kaplan-Meier survival curve for the whole population 
is shown in Figure-1. 

 
 Figure-1: Kaplan-Meier survival curve for the whole study 
population. 

Treatment was generally well tolerated by pati-
ents. Common side effects included mild to moderate 
nausea and vomiting (75% cases), urinary frequency >5 
times a day during chemoradiation (70% cases), rever-
sible dysuria (80% cases), reversible strangury (65% 
cases) and self-limiting haematuria (10% cases).  

Kaplan-Meier Survival curve for each response 
group after CCRT is shown in Figure-2 which shows a 
markedly increased survival when a complete resp-
onse is observed at the end of treatment. 

 

Figure-2: Kaplan-Meier survival curve for the subset according 
response to neoadjuvant chemotherapy 

DISCUSSION 

The multimodality management with maximal 
TURBT, followed by neoadjuvant chemotherapy and 
then definitive CCRT with weekly Cisplatin has shown 
CR in 93 (76.2%) patients and the 5-year survival was 
66% in this study. This has been compared with pre-
vious studies in the following table (Table) which eval-
uated the response of bladder preservation protocols. 

As it can be observed from the Table; that the 
response rates at the end of therapy and the survival 

rate, are in line with the previous studies.11-14 Radical 
cystectomy has been the standard of care for treatment 
of Carcinoma of Urinary Bladder but it is not the kind 
of treatment that a patient would opt for if given a 
choice of bladder preservation approach with equiva-
lent 5 year overall surviva.l2,15,16 If patient is offered 
bladder preservation protocol, he has the choice of sal-
vage cystectomy which can be carried after confirma-
tion of incomplete response or recurrent disease. 
Salvage cystectomy can be carried out within 12 weeks 
of radiotherapy completion to avoid extensive fibrosis 
during surgical manipulation of tissues. On the other 
hand, if the patient undergoes radical cystectomy and 
disease relapse occurs after some time, there is no 
option left except for palliative chemotherapy in majo-
rity of cases. Bladder preservation should be consi-
dered as a standard therapy in cases of muscle invasive 
bladder carcinoma at par with radical cystectomy with 
the advantage of organ preservation going in favor of 
bladder preservation protocol. 

 

Table: Comparison of survival with historical control studies. 
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Lin, et 
al.11 

30 47 

Neoadjuvant 
CFx3 +paclitaxel, 

ciplatin or 
paclitaxel + RT 

73.3% 77% 

Kaufma, 
et al.12 

53 48 
Neoadjuvant 

CMVx3, 
cisplatin +RT 

58% 48% 

Tester 
et al. 13 

42 36 
Concurrent 

cisplatin+RT 
67% 64% 

Cervek 
et al.14 

47 23 
Neoadjuvant 

CMVx3-4, 
RT alone 

62% 73% 

Present 
study 

122 49 
Neoadjuvant 

GCx4, Cisplatin 
weekly + RT 

76.2% 66% 

 

The results in this study are better than the histo-
rical control studies of radical cystectomy 2 and comp-
arable with the studies regarding bladder preservation. 
In addition, the overall survival was comparable to 
previous studies that have used this protocol of neo-
adjuvant chemotherapy followed by CCRT. However, 
the overall survival in this study is better than two-
land mark studies i.e. BC2001 and BCON, long-term 
results of which have shown 5-year survival to be in 
the range of 39-45%.17 A shortcoming in the study was 
the sample bias, as there is no control group. Further-
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more patients who were retrospectively analyzed inc-
luded those patients too who were denied the option 
of cystectomy as a radical treatment; thus decreasing 
the overall survival of our patients. The reason for 
more proportion of T3N0 patients and less T2N0 pati-
ents is the selection bias towards radical cystectomy. 
Generally, fit patients having T2N0 disease are offered 
radical cystectomy as the only curative option and are 
never given an option of bladder preservation. With 
more patients of T2N0 undergoing bladder preserva-
tion, the response rates and hence overall survival can 
be improved even further. In addition, the post TURBT 
residual disease were not recorded in the study as this 
is considered to be a poor prognostic factor for bladder 
preservation.18 

Prospective randomized studies rather than retro-
spective analysis are required to establish the fact that 
bladder preservation approach should be preferred 
over radical cystectomy or vice versa.  

LIMITATION OF STUDY 

No patient underwent salvage cystectomy after 
treatment failure as this study included only those patients 
who were deemed unfit for cystectomy at the time of initial 
diagnosis. However, the obvious limitation in the study was 
the absence of the simultaneous, randomized control group. 
Without this randomized control group, a sample bias 
cannot be eliminated.  

CONCLUSION 

Selective bladder preservation is a viable alternative to 
radical cystectomy when overall survival is seen as a final 
outcome measure. The cost of cystectomy without a conti-
nent diversion and its follow-up is very high when compared 
to bladder preservation protocol.  
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