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Purpose The purpose of the study was to evaluate the short-term response and 
acute toxicities in muscle-invasive carcinoma urinary bladder treated with neoadjuvant 
chemotherapy followed by concurrent chemoradiation.
Materials and Methods Thirty patients with muscle-invasive bladder cancer were 
treated with three cycles of neoadjuvant chemotherapy every 3 weeks. Response 
assessment was done after 4 weeks with repeat cystoscopy and imaging. Responders 
were treated with concurrent chemoradiation 60 Gy/30# at 2 Gy/# along with weekly 
injection cisplatin 35 mg/m2. Response assessment was done by new response eval-
uation criteria in solid tumors (version 1.1). Treatment-related acute toxicities were 
scored using common terminology criteria for adverse events version 4.0.
Results Of the 30 patients, 25 patients responded to neoadjuvant chemotherapy 
with complete response in 17 patients (56.67%) and partial response in eight patients 
(26.66%). Five patients (16.66%) showed poor response and were advised radical 
cystectomy, of which four underwent radical cystectomy and one patient opted for 
concurrent chemoradiation. Of 26 patients who completed chemoradiation, com-
plete response was seen in 21 patients (80.76%) and partial response was seen in four 
patients (15.38%). Only one patient developed progression of disease in the form of 
lung metastasis. All the patients with residual disease were advised to undergo salvage 
cystectomy. Among the patients receiving chemoradiation, grade 2 cystitis and diar-
rhea was seen in 10 patients (38.46%) and four patients (15.38%), respectively. Only 
one patient developed grade 3 diarrhea.
Conclusion Bladder preservation treatment is an effective, safe, and convenient 
option for patients presenting with muscle-invasive carcinoma bladder. Neoadjuvant 
chemotherapy followed by chemoradiation was well-tolerated with an acceptable rate 
of complications.
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Introduction
Carcinoma bladder is the ninth most common carcinoma 
worldwide, estimating approximately 2% of all the can-
cer death.1 It is a common malignancy of increasing age 
group, with a median age of 68 years at the time of diag-
nosis.2 The main contributor to bladder carcinoma is smok-
ing, with smokers running a triple risk. The most common 
histology is transitional cell carcinoma (TCC), accounting for 
over 90% cases.3 Hematuria and burning micturition are the 
most common presenting complaints seen in > 80% of the 
patients.4

The gold standard management of muscle-invasive 
carcinoma bladder remains the radical cystectomy with 
bilateral pelvic lymph node dissection which is associated 
with recurrence-free survival of 68% at 5 years and 66% at 
10 years.5 The early- and late-occurring morbidities include 
risk of infection, urinary leak, hemorrhage, and pelvic lym-
phoceles. The construction of neobladder cannot substitute 
for a person’s original bladder and is associated with acute and 
long-term neuromechanical and metabolic complications.6

Various studies have shown that bladder preservation 
therapies offer results comparable to radical cystectomy, with 
the additional advantage of retaining a functional bladder.7  
The bladder preservation therapies incorporate maximal 
transurethral resection of tumor, followed by concurrent 
chemoradiation.8

There has been an emerging role of neoadjuvant che-
motherapy due to high propensity for distant failure in 
carcinoma bladder. There has been a survival benefit of 
approximately 5% at 5 years for neoadjuvant cisplatin-based 
combination chemotherapy.9 Complete response to induc-
tion treatment helps to identify persons who may be specif-
ically suitable for bladder sparing, while patients with poor 
response to induction therapy can directly proceed to radical 
cystectomy.7

Selective bladder preservation treatment is a reason-
able alternative approach in patients presenting with 
muscle-invasive carcinoma bladder.10 It has been developed 
to improve quality of life (QOL) of patients who want to main-
tain urinary function without a diversion and are not candi-
dates for surgery.11 Thus, the aim of our study is to evaluate 
short-term outcomes of bladder preservation in muscle-in-
vasive carcinoma bladder after neoadjuvant chemotherapy 
followed by concurrent chemoradiation.

Materials and Methods
Patient Selection
This prospective study was conducted at the Department 
of Radiation Oncology, Cancer Research Institute, SRHU 
University, over a period of 12 months. Thirty patients with 
a primary diagnosis of carcinoma urinary bladder with the 
Eastern Cooperative Oncology Group (ECOG) performance 
status ≤2 were recruited after obtaining written informed 
consent and ethical clearance certificate from institutional 
ethics committee. All patients were staged according to 

the American Joint Committee on Cancer 8th edition TNM 
Staging. Exclusion criteria included informed consent not 
granted, any other malignancy, evidence of distant metasta-
sis, morbid conditions, psychiatric illness, and patients with 
tissue diagnosis other than TCC.

Treatment
After the baseline assessment, the patients were treated 
with three cycles of neoadjuvant chemotherapy with injec-
tion gemcitabine (1000 mg/m2) on days 1 and 8 and injec-
tion cisplatin (75 mg/m2) on day 1 every 3 weeks. Response 
assessment was done after 4 weeks of the last neoadju-
vant chemotherapy with repeat cystoscopy and imaging. 
Responders were treated with concurrent chemoradiation 
60 Gy/30# at 2 Gy/# 5 days a week over 6 weeks along with 
weekly cisplatin 35 mg/m2 injection.

All patients underwent computed tomography (CT) sim-
ulation, and three-dimensional conformal planning was per-
formed. Radiotherapy was given with the help of shrinking 
field technique. The first phase included 40 Gy with fraction 
size 2 Gy in 20 fractions to the whole pelvis, encompassing the 
entire bladder and pelvic lymph nodes. In the second phase, 
field was reduced to cover the gross tumor volume with 2 cm 
margin, and the dose given was 20 Gy in 10 fractions to a 
total dose of 60 Gy. Complete blood counts and serum creati-
nine levels were checked every week.

All patients were evaluated 6 weeks after completion of 
therapy with cystoscopy, contrast-enhanced CT abdomen/
pelvis, and chest X-ray. Assessment of response to the treat-
ment was done using the new response evaluation crite-
ria in solid tumors: revised RECIST guidelines version 1.1. 
Treatment-related acute toxicities in the form of hematology 
(anemia, neutropenia, and thrombocytopenia) and nonhe-
matology (vomiting, diarrhea, and cystitis) were scored using 
common terminology criteria for adverse events version 4.0.

Data Management and Statistical Analysis
Interpretation and analysis of obtained results were per-
formed using software SPSS version 22 by the application 
of descriptive methods (mean, rate, ratio, proportional, etc.). 
Categorical variables were expressed as frequencies and 
percentages.

Results
Maximum patients were in the seventh decade (median age 
of 61.4 years), with a male:female ratio of 14:1. The most 
common presenting symptoms were hematuria and burning 
micturition seen in 73.33% of the patients. Majority of the 
patients had T2b disease, accounting for 18 patients (60.0%).

Of the 30 patients, 26 patients completed planned 
three cycles of neoadjuvant chemotherapy. Three patients 
received only two courses of chemotherapy because of 
grade 3 neutropenia and thrombocytopenia, resulting 
in a prolonged recovery. Only one patient received one 
cycle of chemotherapy due to grade 3 gastrointestinal (GI)  
side effects.
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Twenty-five patients responded well to neoadjuvant 
chemotherapy. Complete response was seen in 17 patients 
(56.67%) and partial response was seen in eight patients 
(26.66%). Five patients had a poor response and were advised 
radical cystectomy, of which four underwent radical cystec-
tomy and one patient opted for concurrent chemoradiation.

Hematological toxicities in the form of grade 2 anemia, 
thrombocytopenia, and neutropenia were seen in 3.33% 
(one patient), 10% (three patient) and 13.33% (four patients), 
respectively. Grade 3 neutropenia was seen in 10% (three 
patients) patients, and all of them received growth 
colony-stimulating factors. Among nonhematological toxici-
ties, grade 1 nausea was seen in four patients (13.33%). Grade 
2 vomiting and diarrhea was seen in three patients (10%) and 
one patient, respectively.

Of the 26 patients who completed chemoradiation, com-
plete response was seen in 21 patients (80.76%), partial 
response was seen in four patients (15.38%), and one patient 
developed progression of disease in the form of lung metas-
tasis. All the patients with the residual disease were advised 
to undergo salvage cystectomy. Two patients registered for 
salvage cystectomy and one patient for palliative chemother-
apy, owing to developing lung metastasis. Two patients did 
not opt for any further treatment.

Among patients receiving chemoradiation, the most com-
mon toxicity was cystitis followed by diarrhea. Grade 1 and 
2 cystitis was seen in four patients (15.38%) and 10 patients 
(38.46%), respectively. Grade 1 and 2 diarrhea occurred in six 
patients (23.07%) and four patients (15.38%), respectively. 
Only one patient developed grade 3 diarrhea.

Discussion
The gold standard treatment of muscle-invasive bladder can-
cer is radical cystectomy. However, the misfortune of losing 
one’s own bladder function is a major kind of mutilation, 
resulting in anxiety and poor QOL. Thus, there has been a 
change in treatment paradigm shifting from radical cystec-
tomy to bladder preservation approach.

Different studies have shown bladder preservation ther-
apy as an effective, safe, and convenient approach with 
acceptable toxicities when compared with gold standard 
radical cystectomy along with a comparable disease-free and 
overall survival. Bladder preserving treatment has helped 
majority of patients to maintain good QOL, to retain good 
bladder function, and to preserve sexual function with-
out compromising long-term survival. Trimodality bladder 
preservation approach includes transurethral resection of a 
bladder tumor (TURBT), followed by concurrent chemoradi-
ation with or without neoadjuvant chemotherapy, which is 
becoming a promising treatment in bladder cancer.

During follow-up, a significant number of patients of blad-
der cancer presented with distant failure; hence, there is a 
need to intensify the systemic treatment. This has led to the 
emergence of neoadjuvant chemotherapy in the treatment, 
which can decrease the incidence of distant metastasis. A sig-
nificant survival benefit in association with platinum-based 

chemotherapy was found, which was equivalent to 5% 
improvement in survival at 5 years.12

The present study aimed to study the efficacy and toler-
ance of neoadjuvant chemotherapy, followed by concurrent 
chemoradiation in muscle-invasive bladder cancer. A total of 
30 patients were enrolled in the study and were treated with 
three cycles of neoadjuvant chemotherapy followed by con-
current chemoradiation.

The baseline characteristics in the present study were 
consistent and comparable with the literature. In the study 
done, 30% (nine patients) of the patient population were in 
the seventh decade of life, with a median age of 61.4 years, 
which is comparable with the study done by Hafeez et al7 and 
Perdonà et al,13 in which the median age was 65 and 63 years, 
respectively. In the present study, 93.33% patients were male 
(male:female ratio: 14:1). In a pivotal study conducted by 
Hafeez et al,7 the patients were predominantly male (87.23%). 
Similarly, male:female ratio was 7.3:1 in a study done by 
Mitin et al.14

Majority of the patients presented with T2b (60%) and 
T3 (26.6%) disease in our study, which was similar to the 
study done by Tunio et al,15 and in which 31.2% of patients 
presented with T2 and 46.9% with T3 disease. Similarly, 77% 
and 19% of patients presented with T2 and T3 disease in a 
study done by Sabaa et al16 In our study, all the patients had 
an ECOG performance score of 0 to 2, which was compara-
ble to the studies done by Mitin et al14 and Perdonà et al13 
The most common presenting symptom were hematuria and 
burning micturition seen in 73.33% (22) of patients.

Of the 30 patients, 26 patients completed planned three 
cycles of neoadjuvant chemotherapy. Three patients received 
only two cycles, and one patient received one cycle of chemo-
therapy because of treatment-related toxicity. In the study 
done by Tunio et al,15 two patients (4.6%) did not receive 
planned courses of neoadjuvant chemotherapy due to grade 
4 neutropenia and thrombocytopenia. In a study done by 
Sadzikowska et al,17 only 78% of patients completed planned 
neoadjuvant chemotherapy cycles, while 22% of patients did 
not receive planned chemotherapy cycles.

In the present study, four patients (13.3%) received gem-
citabine–carboplatin-based chemotherapy instead of gem-
citabine–cisplatin due to raised serum creatinine. Similar 
deviation from standard cisplatin-based chemotherapy was 
seen in the study done by Hafeez et al,7 in which 12 patients 
(12.7%) received gemcitabine and carboplatin.

Twenty-five patients demonstrated a favorable response 
to neoadjuvant chemotherapy, while five patients showed a 
poor response. Among responders, complete response was 
seen in 17 patients (56.6%) and partial response in eight 
patients (26.67%). Jadwiga et al17 in their study demon-
strated complete response in eight patients (30%), partial  
response in 13 patients (48%), and stable disease in six 
patients (22%). In a pioneer study, conducted by Hafeez et al,7  
88% of patients illustrated a good response, with 60% of 
patients achieving complete response following neoadjuvant 
chemotherapy. In a study done by Tunio et al,15 78% of patients 
showed complete response to neoadjuvant chemotherapy.
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Hematological toxicity attributable to neoadjuvant che-
motherapy included grade 3 neutropenia seen in three 
patients (10%). Grade 2 anemia occurred in 3.33% and grade 
2 thrombocytopenia in 10% of patients. Nonhematological 
toxicity included vomiting and diarrhea with 10% and 3% 
presenting with grade 2 toxicities, respectively. In a study 
done by Tunio et al,15 grade 3 neutropenia and thrombocy-
topenia was seen in 14.6% and 4.9% patients, respectively. 
Grade 3 nausea and vomiting was seen in 17.1% and anorexia 
in 7.1% of patients, respectively. In a study conducted by 
Sadzikowska et al,17 22% and 4% of patients presented with 
grade 3 or grade 4 neutropenia and thrombocytopenia, 
respectively.

All the 26 patients were able to complete the entire 
course of radiation. Majority of patients (73%) received 3 to 
5 cycles of concurrent chemotherapy, while only 19.2% (five 
patients) received < 3 cycles of concurrent chemotherapy. 
Two patients (7.6%) did not receive any concurrent chemo-
therapy. Sadzikowska et al17 in their study were able to give 
concurrent chemotherapy to 33% of the patients, while it 
was omitted for one course in six patients in a study done by 
Tunio et al15

Postchemoradiation, complete response and partial 
response were seen in 21 patients (80.7%) and four patients 
(15.3%), respectively. Only one patient developed progression 
of disease. All the patients with residual disease were advised 
salvage cystectomy, while one patient with lung metastasis 
was planned for palliative chemotherapy. In a study con-
ducted by Tunio et al,15 complete response was demonstrated 
in 32 patients (78.04%). Of nine patients (21.95%), who did 
not achieve complete response, six underwent salvage cys-
tectomy and three were treated with salvage chemotherapy. 
Sadzikowska et al,17 in their pioneering study, showed com-
plete response in 18 patients (67%), partial response in two 
patients (8%), and stable disease in seven patients (25%).

Among patients receiving concurrent chemoradiation, 
most common toxicity was cystitis followed by diarrhea. 
Grade 2 cystitis was seen in 10 patients (38.46%), while 
grade 2 diarrhea occurred in four patients (15.38%). Sabaa et 
al16 recorded grade 1 or 2 radiation cystitis in 51.9% of patients 
and grade 1 or 2 diarrhea in 35.6% of patients. Similarly, Tunio 
et al15 illustrated grade 3 diarrhea in 18.7% of patients and 
cystitis in 18.7% of patients.

Given these findings, we believe that bladder preserva-
tion treatment with neoadjuvant chemotherapy followed by 
chemoradiation is well-tolerated with an acceptable rate of 
complications and should be recommended in patients who 
refuse surgery or are not candidates for surgery.

Conclusion
Our results support that bladder preservation treatment is 
an effective, safe, and convenient option for patients pre-
senting with muscle-invasive carcinoma bladder. Although 
the sample size was small and follow-up period was shorter, 
our study has shown encouraging results with bladder pres-
ervation treatment, a high probability of local response, and 
acceptable toxicity in properly selected patients.
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