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Abbreviations
and Acronyms

GC = gemcitabine and cisplatin

MIBC = muscle invasive bladder
cancer

MVAC = methotrexate, vinblas-
tine, doxorubicin and cisplatin

NAC = neoadjuvant
chemotherapy

0S = overall survival

RC = radical cystectomy

TURBT = transurethral resection
of bladder tumor

ypCR = complete pathological
response after NAC

ypPR = partial pathological
response after NAC
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Purpose: We determine the impact of the timing of radical cystectomy from the
diagnosis of muscle invasive bladder cancer on survival in patients also treated
with neoadjuvant chemotherapy.

Materials and Methods: We performed a retrospective chart review of consec-
utive patients with muscle invasive bladder cancer who received neoadjuvant
chemotherapy followed by cystectomy between 1996 and 2014 at a single insti-
tution. Cox proportional hazards regression models were used to investigate
the effect of treatment time intervals on overall survival. Three treatment
intervals were analyzed for survival impact, from diagnosis of muscle invasive
bladder cancer to initiation of neoadjuvant chemotherapy, from initiation of
neoadjuvant chemotherapy to cystectomy and from diagnosis to cystectomy.
Other pretreatment and posttreatment clinicopathological parameters were also
analyzed.

Results: Median time from the diagnosis of muscle invasive bladder cancer to
radical cystectomy was 28 weeks. Cystectomy performed less than 28 weeks from
the diagnosis did not result in significant improvement in overall survival out-
comes (HR 0.68, 95% CI 0.28—1.63, p=0.388). Neither the timing of neoadjuvant
chemotherapy initiation from diagnosis (median 6 weeks) nor the timing of
cystectomy from neoadjuvant chemotherapy initiation (median 22 weeks) was
associated with survival. Patient age, variant histology, extravesical and/or
lymph node involvement (T3-4 and/or N1 or greater) were significantly associ-
ated with survival.
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Conclusions: The timing of radical cystectomy in relation to muscle invasive bladder cancer diagnosis date
does not significantly impact overall survival in patients with muscle invasive bladder cancer receiving

neoadjuvant chemotherapy.
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RapicaL cystectomy is the mainstay treatment for
muscle invasive bladder cancer. However, surgery
alone is associated with a suboptimal disease control
rate and survival due in part to micrometastases.
Due to its proven improvement in overall survival in
randomized trials, cisplatin based combination
chemotherapy given before cystectomy is recom-
mended for patients with MIBC eligible to receive
cisplatin.!

Several studies have evaluated various clinical
factors for the prognosis of MIBC. Extravesical
tumor stage (T3-4), advanced age, nonurothelial
variant histology and a reduced number of lymph
nodes removed have been established as poor
prognostic factors for patients treated with radical
cystectomy.? ¢ In addition, the timing of radical
cystectomy has been proposed to be another prog-
nostic factor for MIBC.” 1° Several studies sug-
gested that delay of cystectomy by more than 12
weeks from the diagnosis date is associated with
inferior survival.!! However, these studies were
performed before the wide acceptance of cisplatin
based neoadjuvant chemotherapy. Thus, these ef-
forts mainly evaluated patients who were treated
with surgery alone or mixed populations with small
proportions of patients receiving various perioper-
ative therapies. Investigations examining the rela-
tionship between time from diagnosis to cystectomy
in patients treated with NAC are lacking. There-
fore, we conducted the current study to determine
the effect on survival of the timing of radical cys-
tectomy from the diagnosis of MIBC in patients who
received NAC.

MATERIALS AND METHODS

Patient Population

The Johns Hopkins Hospital institutional review board
approved (NO0:03-03-07-02d) bladder cancer database
was queried to identify patients who received NAC and
underwent radical cystectomy between 1996 and 2014.
Patients with known clinical metastatic disease or
noninvasive disease, with tumor with small cell histology,
who received concurrent chemoradiation therapy and
whose data were incomplete for analysis, were excluded
from the study.

Clinical and Pathological Data Evaluation
Patient charts were reviewed for 1) baseline pretreatment
characteristics including demographics, clinical stage,

histology and previous intravesical therapy history;
2) intervals between diagnosis of MIBC at TURBT and the
initiation of NAC and radical cystectomy; and 3) post-
treatment and treatment clinical and pathological
characteristics.

Study End Points

Tumor staging was analyzed by standard American Joint
Committee on Cancer TNM criteria.!? Complete patho-
logical response after NAC (ypCR) was defined as the
complete absence of any viable remaining urothelial car-
cinoma (including Tis, Ta, T1) on pathological examina-
tion of the cystectomy tissues. Partial pathological
response after NAC (ypPR) was defined as the absence of
any muscle invasive urothelial carcinoma on pathological
examination of the cystectomy tissues. Pathological
response rate (ypRR) was defined as the total percentage
of patients achieving a ypCR or ypPR after NAC. Overall
survival was defined as the duration of time from the
diagnosis of MIBC to death from any cause. Survival
status was verified using clinical records, physician re-
ports, the Social Security Death Index website and by
other means (ie obituary) for any patients lost to followup.

Statistical Analysis

Data were analyzed using SPSS® Statistics version 22.
Chi-square testing was used to analyze categorical vari-
ables and Student’s t-test was used to analyze continuous
variables. Associations between variables and OS were
analyzed by Cox proportional hazards regression for sur-
vival analysis, with data summarized by hazard ratios
with 95% Cls. A level of significance was set at p <0.05 for
all analyses.

RESULTS

Study Population

Between January 1996 and August 2014, 314
consecutive patients received NAC followed by cys-
tectomy at the Johns Hopkins Hospital. Reasons for
patient exclusion are summarized in figure 1. A total
of 201 patients comprised the final study group. The
majority of patients (193, 96%) were treated between
2004 and 2014. During this same time 232 patients
with MIBC were treated at our institution with
cystectomy alone. The NAC study population was
characterized by a mean patient age of 61.8 years
(range 39 to 83) with the majority being male (159 of
201, 79%) and Caucasian (185 of 201, 92%). More
than a third of patients had extravesical disease at
diagnosis, with 57 (28%) and 14 (7%) patients with
clinical T3 and T4 disease, respectively. There were
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