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Background: Radical cystectomy (RC) remains the standard of care for muscle-invasive bladder cancer (MIBC).
Because of the higher overall risks associated with RC, particularly in the elderly patients with multiple
comorbidities, other less invasive bladder preservation strategies have been considered.

Methods: This is a retrospective chart review of patients diagnosed with MIBC, pT2-4N0-2MO, at the American
University of Beirut Medical Center between 2007 and 2017.

Results: 98 patients, 85 (86.7%) males and 13 (13.3%) females, were included. Of the 98 patients, 19 (19.3%)
patients were treated with upfront CRT, 35 (35.7%) were treated with upfront RC and 44 (45%) were treated
with NAC. 26 (26.5%) patients underwent RC after NAC and 18 (18.4%) received CRT after NAC. The mean
overall survival (OS) for the different treatment modalities was 69.4, 60.4, 56.1 and 44.2 months for RC, CRT, RC
post-NAC and CRT post-NAC, respectively (p = 0.83). The median disease-free survival (DFS) was 29, 22, 21 and
16 months for RC, CRT, RC post-NAC and CRT post-NAC, respectively (p = 0.49). Patients with pT3/T4 had a
higher risk of death by 3.335 folds compared to pT2 (95% CI [1.321-8.422], p<0.05).

Conclusions: No difference was noted in the OS and DFS between the groups who underwent RC post-NAC and
CRT post-NAC. These findings further support the possibility of bladder preservation after the treatment with
NAC for MIBC. The pathologic T stage at diagnosis is an important prognostic factor regardless of treatment
modality.

males and 52% in females [5].
In Lebanon, the incidence of bladder cancer was on the rise from

Introduction

It is estimated that bladder cancer will affect more than 80,000 new
cases in the US alone in 2020 with more than 75% of the cases occurring
in males [1]. In the US, transitional cell carcinoma accounts for 95% of
bladder cancers [2]. In 2018, bladder cancer incidence was 3% of all
new cancer diagnoses with more than 549,000 new cases and around
200,000 deaths worldwide [3]. The incidence worldwide varies between
countries due to the exposure to different risk factors; cigarette smoking,
chemical carcinogens and chronic urinary infections with Schistosoma
haematobium [4]. In an effort to correlate tobacco smoking and bladder
cancer, a study with more than 450,000 participants showed that the
population attributable risk of bladder cancer for smoking was 50% in
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2003 to 2008, in both males and females, increasing from 29.5 to 34.0
and 6.2 to 9.0 (per 100,000), respectively. The projected incidence rate
for the year 2018 was 41.2 and 13.4 for males and females, respectively
[6]. According to the 2018 Global Cancer Statistics, the highest inci-
dence rates in women are found in Lebanon [3]. According to the WHO,
the prevalence trends of tobacco smoking among people aged > 15 years
in Lebanon is on the rise in males, increasing from 40.4 to 41.4 in 2015
and 2020, respectively, and expected to reach 42.4 in 2025. While in
females the prevalence is decreasing from 26.4 to 25.3 and expected to
reach 24.6 in 2015, 2020 and 2025, respectively [7].

Recently the National Comprehensive Cancer Network (NCCN)
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updated the treatment guidelines for muscle-invasive bladder cancer
(MIBC) to include the use of cisplatin-based neoadjuvant chemotherapy
(NAC) followed by cystectomy [8]. Despite remaining the standard of
care, radical cystectomy (RC) is associated with significant morbidity
and mortality. Patients undergoing RC are more likely to be readmitted
within the first 90 days for, most commonly, pyelonephritis, ileus or
pulmonary embolism [9]. In addition, patients post cystectomy reported
a decreased physical activity and diminished social and sexual life [10].
Moreover, Kulkarni et al. showed in a retrospective study comparing RC
to bladder preservation with radiotherapy-based treatment that the
difference between the disease-specific survival rates was not significant
[11]. Hence, patients unfit for surgery and patients with a complete
response (CR) after NAC or who are unwilling to undergo RC, may be
offered a bladder preserving treatment strategy. In non-randomized
studies, bladder preservation was found to contribute to a better qual-
ity of life in comparison to RC without impacting the survival rates [12].

This manuscript reports the results of a retrospective study at a ter-
tiary medical center in the Lebanon with the different treatment mo-
dalities of patients diagnosed with MIBC by assessing the survival
outcomes.

Methods
- Study Design and Patient Selection:

A retrospective chart review of patients diagnosed with MIBC at the
American University of Beirut Medical Center (AUBMC) between
January 2007 and December 2017 was conducted. Patients > 18 years
old diagnosed with non-metastatic muscle invasive urothelial, transi-
tional cell carcinoma of the bladder, pT2-4N0-2MO, treated upfront
with either cystectomy, neoadjuvant chemotherapy or chemoradiation
were included in the study. Patients with non-muscle invasive bladder
cancer, metastatic disease or non-urothelial transitional bladder cancer
type were excluded. In total, 98 patients were included and data
regarding patient’s demographics, chief complaint, treatment modality,
treatment outcome and survival outcome were collected. The aim of this
study is to compare the clinical outcomes of patients undergoing
different treatment modalities for MIBC.

- Informed Consent:

Informed consent was waived by the local Institutional Review Board
(IRB).

- Compliance and protocol approval:

The study was approved via expedited review by the local IRB
committee at AUBMC.

- Tumor Characteristics:

Tumor stage was designated according to the 2017 American Joint
Committee on Cancer (AJCC) classification system. Patients with muscle
invasive transitional cell carcinoma based on pathology report from
tissue biopsy or surgical resection were included. Patients with pTONO
were considered to have a complete pathologic response.

- Treatment Modalities:

Patients were divided into 3 groups; upfront radical cystectomy,
upfront chemoradiation or upfront neoadjuvant chemotherapy. Our
protocol, eligible patients, received 3 months of platinum-based neo-
adjuvant chemotherapy (4 cycles) then were evaluated with CT imaging
and a cystoscopy with biopsy. Patients with a CR were either offered RC
or bladder preservation with CRT, while patients with partial response
or no response (non-CR) were counselled and referred for RC, unless
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they refused or were unfit for surgery (Graph 1). For patients who
received CRT, the choice of concurrent chemotherapy with radiation
was either cisplatin or gemcitabine. Radiation therapy was given 5 days
weekly, using 3D conformal technique based on CT simulation. Whole
pelvic radiation was delivered to a dose 45 Gy (1.8 Gy daily fraction)
followed by conedown tumor boost to total 64.8 Gy. For the pelvic
treatment phase, clinical target volume (CTV) included external iliac,
obturator and internal iliac lymph nodes in addition to the whole
bladder treated empty. Multiple 3D conformal beams were used, pre-
dominantly two antero-posterior and two opposed laterals with subfield
modulation as needed for optimal dose homogeneity. Planning tumor
volume (PTV) was a 1 cm expansion of the CTV and the dose was pre-
scribed to the 95% isodose line covering the PTV. For the bladder boost
phase, attempts were always made to treat a partial bladder volume if
the tumor was well defined and documented on preoperative imaging
and/or cystoscopy reports and diagrams. Boost GTV followed pre-
TURBT and pre-chemotherapy volume and CTV was a 1 cm expansion
of GTV. PTV was a 0.7-1 cm expansion of the CTV depending on the size,
and location in the bladder. The boost was delivered by multiple
conformal beams with subfield optimization as needed. Dose to the
bowel was always maintained below 50 Gy and to the posterior wall of
the rectum below 55 Gy.

The neoadjuvant chemotherapy group either received cisplatin with
gemcitabine or carboplatin with gemcitabine, depending on kidney
function, where patients with GFR < 60 ml/min were considered
cisplatin ineligible and received carboplatin-based therapy.

- Data Analysis:

Numerical variables were summarized by their median, mean and
range. Categorical variables were described by counts and relative fre-
quencies. One-way ANOVA was calculated to compare means for the
treatment groups, the Bonferroni multiple-comparison correction was
used to detect significant difference between groups. Overall survival
curve was plotted using the Kaplan Meier curve, the log rank was used to
check for significant difference between the studied groups. The multi-
variate analysis for overall survival was done using Cox-regression

Neoadjuvant
Chemotherapy
(4 cycles)

Evaluation with
Cystoscopy &
CT imaging

Offered Offered RC, unless:
- RC - Unfit
- Bladder Refused
preservation

Graph 1. Treatment Protocol for Patients with Muscle-Invasive Bladder Cancer
at AUBMC.
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analysis. The overall survival time was defined as the time from initial
diagnosis to death (due to any cause) or the end of follow-up (censored
observations who did not reach the death event). The disease-free sur-
vival (DFS) was defined as the number of months from the date in which
the definitive treatment was initiated to the date of disease progression.
Disease progression was defined on imaging by means of CT of the
abdomen and pelvis or PET CT scan or by cystoscopy. The following
variables were added to the initial model: Charlson comorbidity index
(CCI), treatment group, T stage, N stage, and age using the backward
stepwise conditional regression analysis which keeps the significant
variables in the final model and in addition we displayed the model that
includes all variables in Table 2. The issued results show hazard ratios
holding all other variables constant. A value of p < 0.05 was considered
significant in all analyses. All statistical analysis was performed using
the SPSS v.25.0 statistical package.

Results

A total of 98 patients were diagnosed with MIBC at our institution.
The most common presenting complaint was gross hematuria (80% of
patients) followed by dysuria (23%) and frequency (12%). Of the 98
patients, 85 (86.7%) were males and 13 (13.3%) were females. Of the 85
males, 25 (29.4%) were nonsmokers and 55 (64.7%) were smokers. Of
the 13 females, 7 (53.9%) were nonsmokers and 6 (46.1%) were
smokers. The average age was 66 and 67 years for males and females,
respectively.

The patients included in the study (n = 98) were classified into four
groups as per treatment modalities; 19 (19.3%) patients were treated
with upfront chemoradiation (CRT), 35 (35.7%) patients underwent
upfront radical cystectomy (RC), 26 (26.5%) patients received neo-
adjuvant chemotherapy (NAC) followed by RC (NAC + RC) and 18
(18.4%) patients received NAC followed by CRT (NAC + CRT) with
average age of 72, 67, 60 and 66 years, respectively (Table 1).

The mean follow-up period is 33.6, 25.7, 25.0 and 22.7 months for
the CRT, RC, NAC + RC and NAC + CRT groups, respectively (Table 1).
The mean overall survival (OS) for the different treatment modalities
was 69.4, 60.4, 61.0 and 53.0 months for RC, CRT, NAC + RC and NAC
+ CRT groups, respectively (p = 0.83). The median disease-free survival

Table 1
Patient’s characteristics as per treatment modality.
Treatment Modality RC CRT NAC + NAC +
RC CRT
n (%) 35 (35.7) 19 (19.4) 26 (26.5) 18 (18.4)
Mean age at diagnosis 67 72 60 66

[range] [49-83] [52-90] [38-72] [50-84]
Gender

Male, n (%) 27 (77.1) 19 (100) 24 (92.3) 15 (83.3)

Female, n (%) 8 (22.9) 0 2 (0.07) 3(16.7)
CCI

CCI < 2, n (%) 24 (68.6) 5(26.3) 21 (80.8) 11 (61.1)

CCI > 2, n (%) 9(31.4) 14 (73.7) 5(19.2) 7 (38.9)
Pathologic Staging, n (%)

T2NO 15 (15.3) 13 (13.3) 9(9.2) 12 (12.3)

T2N1 0 0 8(8.2) 3.1

T2Nx 0 1(1) 0 0

T3NO 17 (17.4) 2(2) 4(4.1) 1M

T3N1 2(2) 2(2 3(3.1) 1)

T4NO 1) 0 1(1) 0

T4N1 0 1M 1M 1M
Chemotherapy

Cisplatin + Gemcitabine, 17 (65.4) 12 (66.7)

n (%)

Carboplatin + 5(19.2) 4(22.2)

Gemcitabine, n (%)

Unknown, n (%) 4 (15.4) 2(11.1)
Mean Follow-Up Period 25.7 33.6 25.0 22.7
Mean OS, months 69.4 60.4 61 53
Median DFS, months 29 22 21 16
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(DFS) was 29, 22, 21 and 16 months for RC, CRT, NAC + RC and NAC +
CRT groups, respectively (p = 0.49) (Graphs 2 and 3).

Of the 44 patients that received NAC, 29 patients took cisplatin with
gemcitabine and 9 patients took carboplatin with gemcitabine, while 6
other patients had missing information. Of the 26 patients that under-
went NAC + RC, 3 (11.5%) had a CCI > 2, while of the 18 patients that
received NAC + CRT, 7 (38.9%) had a CCI > 2 (p<0.05).

Of the 44 patients receiving NAC, 12 (27%) patients had a CR and 32
(73%) had a non-CR. The median DFS was 37 months and 20 months for
CR and non-CR groups, respectively (p = 0.5). While the mean OS was
45.6 months and 52.4 for CR and non-CR groups, respectively (p = 0.6).

Moreover, of the 19 patients that were treated with upfront CRT, 14
had a CCI > 2.

Our study population was also divided by pathologic staging into
PT2NO (49 (50%) patients) and >T2 or NO-2 (11 (11%) pT2N1, 1 (1%)
PT2Nx, 24 (25%) pT3NO, 8 (8%) pT3N1, 2 (2%) pT4NO and 3 (3%)
pT4N1.) The median DFS was 29 months and 20 months for T2NO and
the other group, respectively (p = 0.98), and the median OS was 55
months and 79 months, respectively (p = 0.77).

Following the backward elimination of CCI, treatment group, T
stage, N stage, and age; the T stage (pT2 or pT3/pT4) remained signif-
icant in the model. Patients with pT3/pT4 had an increased risk of death
by 3.335 compared to pT2 (95% CI [1.321-8.422], p<0.05), regardless
of treatment modality. Also, patients with nodal disease (N+) had an
increase in risk of death by 2.024 compared with NO (95% CI
[0.822-4.987], p = 0.13) and patients with a CCI > 2 had 1.463 increase
in the risk of death compared to patients with CCI < 2 (95% CI
[0.510-4.195], p = 0.48). Moreover, patients receiving upfront CRT
were shown to have 1.83 fold increase in the risk of death compared to
patients taking neoadjuvant chemotherapy (95% CI [0.503-6.679], p =
0.36), while patients undergoing upfront RC were shown to have 0.844
risk (95% CI [0.273-2.604], p = 0.77). The full model results are shown
in Table 2.

Discussion

The management of MIBC has evolved over the last decade. Due to
progress seen in the field of radiotherapy, surgery, and chemotherapy;
bladder-preserving approach is being offered to the patients when
indicated. It has been shown that platinum-based NAC followed by RC is
associated with a 5% survival and a 9% disease-free survival benefit over
upfront RC [13]. In a retrospective study including 57 patients receiving
CRT after NAC, the 2-year OS and DFS were 74% and 88.3%, respec-
tively [14]. Moreover, as a result of the high morbidity and mortality
associated with radical cystectomy [9,10], more patients are opting for
bladder preservation post-NAC.

At our institution, patients post-NAC with a CR and those who refuse
or are unfit for surgery are shifting towards bladder preservation with
CRT (Graph 1). The European Association of Urology recommends RC
post-NAC for fit patients and CRT post-NAC in case patients elect to have
bladder preservation [15].

In this retrospective study, the difference in DFS and OS between the
three treatment modalities was not statistically significant. The differ-
ence in the average age at diagnosis between the treatment modality
groups was significant between the NAC and CRT groups, 62 and 72
years, respectively (p<0.05). Additionally, the CRT group had a signif-
icantly higher number of patients with CCI > 2 than both groups
(p<0.05). Consequently, in our institution, upfront CRT is favored in
elderly patients over younger ages, mainly due to their multiple
comorbidities — putting them at higher risk for upfront NCT and RC.

The difference in median DFS and OS between patients who under-
went NAC + RC and NAC + CRT was not statistically significant. Pa-
tients in the latter group had significant more comorbidities, which can
explain the difference seen in the two groups OS and DFS.

Hence, patients unfit for surgery or with a CR may be offered the
option to choose between RC or bladder preservation with CRT,
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Graph 2. The disease-free survival of patients receiving upfront RC, upfront CRT, NAC + RC and NAC + CRT.
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Graph 3. The overall survival of patients receiving upfront RC, upfront CRT, NAC + RC and NAC + CRT.

Table 2

Multivariable cox regression analysis.

especially that bladder preservation may provide a better quality of life
with no difference in survival as per our data. Randomized clinical trials
with larger sample sizes are needed to confirm these findings and ensure

p Haéard 95%‘ that the better quality of life for patients does not compromise their
Value Ratio Confidence survival.
Interval

Neoadjuvant Chemotherapy followed
by Radical Cystectomy

Neoadjuvant Chemotherapy followed
by Chemoradiation

Chemoradiation

Radical Cystectomy

CCI

T stage

N stage

Age

On the other hand, in a study assessing the outcome of patients who

0623  Reference declined RC after receiving cisplatin-based NAC, 64% survived with

0523 1.478 0436  5.007 bladder preservation strategies. The complete resection of the tumor
before starting chemotherapy was the most significant treatment vari-
0.359  1.833 0.503  6.679 able that predicted improved survival [16]. In our study, patients with
0.768  0.844 0.273  2.604 pT3/pT4 had an increase in risk of death by 3.335 folds compared to
8:33? ;ggg (1);;(1] gzizz patients with pT2 (95% CI [1.321-8.422], p<0.05), making pathologic T
0125  2.024 0.822  4.987 stage a predictor of better survival regardless of treatment modality.
0.496  0.982 0.932 1.035 More recently, in a single group, investigators are studying the effi-

cacy and safety of bladder preservation through maximal transurethral
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resection followed by chemoradiation in patients that refuse radical
cystectomy or are unfit for surgery (NCT03756207) [17]. Likewise,
another phase III randomized trial is assessing the optimal treatment
modality post neoadjuvant chemotherapy. Patients are randomized into
either radical cystectomy or radiotherapy (NCT00867347) [18]. In a
systemic review of clinical trials studying bladder preservation, it was
shown that the tri-modality treatment, complete transurethral resection
of bladder tumor followed by chemoradiation, was associated with su-
perior survival rate compared to RC alone or RC with chemotherapy
[19]. Thus, bladder preservation is currently being considered an
alternative approach in many trials for the management of MIBC.

Although our data demonstrate excellent outcomes with bladder
preservation, there are several limitations to this study. This is a retro-
spective analysis with a small sample size and a larger sample size and
data are needed for better estimation of OS and DFS among the 3
treatment modalities and subsequent treatment following neoadjuvant
chemotherapy. Moreover, a randomized trial is needed to best compare
the various treatment modalities for MIBC.

In conclusion, our data showed no difference in survival between the
treatment modalities, NAC + RC and NAC + CRT, and favor the possi-
bility for bladder preservation for the purpose of better quality of life
and lesser morbidity (as compared to cystectomy) in patient with MIBC.
The pathologic T stage at presentation remains the most important
prognostic factor that determines survival in our study regardless of
treatment modality. Additional studies and randomized prospective
trials are needed to further validate the efficacy and safety of bladder
preservation protocols for MIBC.
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