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CBCC = cisplatin based
combination chemotherapy

c¢CR = clinical complete response
CT = computerized tomography
DSS = disease specific survival

gem/carbo = gemcitabine and
carboplatin

gem/cis = gemcitabine and
cisplatin

LN = lymph node

MVAC = methotrexate,
vinblastine, doxorubicin and
cisplatin

0S = overall survival

pCR = pathological complete
response

RC = radical cystectomy
RFS = recurrence-free survival
UC = urothelial carcinoma
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Purpose: We investigated induction carboplatin based chemotherapy in patients
with nonorgan confined urothelial carcinoma who were considered unfit for cisplatin.
A comparison was made with patients who received induction cisplatin based com-
bination chemotherapy.

Materials and Methods: We identified 167 patients with nonorgan confined
urothelial carcinoma who received induction cisplatin based combination chemo-
therapy (126) or gemcitabine and carboplatin (41) at our hospital between 1990
and 2010. Of the patients 124 completed 4 cycles of cisplatin based combination
chemotherapy or gemcitabine and carboplatin. Clinical response (y¢TNM) was
evaluated according to RECIST (Response Evaluation Criteria in Solid Tumors) 1.1.
Radical cystectomy and bilateral extended pelvic lymph node dissection were
performed in 106 patients. A pathological complete response was defined as no
evidence of disease (ypTONO). Disease specific survival was analyzed using the
Kaplan-Meier method. Multivariate analysis was performed.

Results: Complete clinical response rates did not differ significantly among the
treatment groups. A pathological complete response was seen in 33.7% of speci-
mens in the cisplatin based combination chemotherapy group vs 30.3% in the
gemcitabine and carboplatin group (p = 0.808). We found no significant difference
in disease specific survival between patients who started cisplatin based combi-
nation chemotherapy and those who started gemcitabine and carboplatin. For
patients who completed 4 cycles and underwent radical cystectomy there was also
no significant difference in disease specific survival between the groups. On
multivariate analysis a pathological complete response was the only variable
significantly associated with disease specific survival (p <0.045).

Conclusions: Induction gemcitabine and carboplatin for nonorgan confined urothe-
lial carcinoma achieves clinical and pathological response rates, and survival out-
comes comparable to those of the cisplatin based combination chemotherapy
schemes. Our data suggest that a carboplatin based regimen can be considered a
reasonable alternative for cisplatin unfit patients in the preoperative setting.
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InDucTION cisplatin based chemother- der cancer.!® The treatment of choice
apy demonstrated a 6% absolute sur- is CBCC. However, safe administra-
vival benefit for muscle invasive blad- tion of CBCC is not always possible.®”
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A major disadvantage of CBCC is its severe cumu-
lative renal toxicity. Since UC is largely a disease of
elderly individuals with age, lifestyle and disease
associated decreased renal function and performance
status, a high rate of severe acute toxicity and im-
paired renal function is a major threat of CBCC treat-
ment.

Recently a consensus was formulated to define
patients with metastatic UC who are unfit for
CBCC. CBCC treatment is considered not feasible in
patients who meet at least one of several criteria,
including 1) WHO or ECOG (Eastern Cooperative
Oncology Group) performance status 2 or higher, or
Karnofsky performance status 60% to 70% or lower,
2) calculated or measured creatinine clearance less
than 60 ml per minute, 3) CTCAE (Common Termi-
nology Criteria for Adverse Events) version 4, grade
2 or above audiometric hearing loss, 4) CTCAE ver-
sion 4, grade 2 or above peripheral neuropathy
and/or 5) NYHA (New York Heart Association) class
III or greater heart failure.® According to these cri-
teria approximately 30% to 50% of patients with
locally advanced and/or LN positive UC are consid-
ered unfit for cisplatin.®

The toxicity of the regimen and the greater age of
many patients may impair the widespread use of
induction CBCC. As an alternative, carboplatin based
regimens may be considered. Currently to our knowl-
edge no data support carboplatin based regimens as
the second best regimen in patients with UC treated
in the preoperative setting. Thus, we investigated
the potential benefit of carboplatin based regimens
in patients with nonorgan confined UC who were
considered unfit for induction cisplatin treatment
and compared this with patients who received a first
choice CBCC induction regimen.

MATERIALS AND METHODS

Patients

From our institutional bladder cancer database we iden-
tified 167 consecutive patients with nonorgan confined UC
of the bladder who presented at our hospital and received
induction chemotherapy between 1990 and 2010. All pa-
tients had locally advanced bladder UC, ie stage cT3-4a,
and/or regional (N+) and/or supraregional (para-aortal/
paracaval) nodal involvement (nodal involvement below
the renal vein) (M+). Study exclusion criteria were blad-
der tumors other than UC, previous chemotherapy and
evidence of distant metastasis.

Pretreatment Staging

Patients were staged by physical examination, cystoscopy,
laboratory studies and imaging (at least abdominopelvic
CT and chest x-ray). Renal function (glomerular filtration
rate) was calculated according to the modified diet in renal
disease formula. Radiological evidence of LN metastasis
was considered in cases of pathologically enlarged LN
greater than 1 cm in diameter or strong suspicion on

positron emission tomography/CT. In 82% of these cases
suspicious LN lesions were proved by histology (biopsy or
dissection) or cytology (fine needle aspiration). In general,
suspect LNs were not biopsied if other criteria for induc-
tion chemotherapy were present. Preoperative tumor stage
was determined according to the UICC.?

Induction Chemotherapy

At our hospital patients with ¢T3-T4a and/or N-+/M+
disease (supraregional or regional nodal metastases but
below the renal vein) are considered candidates for induc-
tion chemotherapy. The recommendation for induction
chemotherapy was made after multidisciplinary consulta-
tion (medical oncology, urology, pathology, radiology and
radiation oncology). CBCC or carboplatin based combina-
tion therapy was advised. CBCC consisted of an acceler-
ated or classic MVAC regimen, as described by Nieuwen-
huijzen et al,'® or gem/cis (gemcitabine 1,000 mg/m? and
cisplatin 70 mg/m? on day 1, and gemcitabine 1,000 mg/m?
on day 8) in a 21-day cycle. At our hospital accelerated
MVAC is the preferred cisplatin based regimen. Patients
considered unfit for CBCC were selected to receive gem/
carbo. Selection criteria corresponded to those described
by Galsky et al, including impaired renal function, comor-
bidities and low performance status.® Starting dose levels
were AUC 5 carboplatin on day 1 (30 minutes) and 1,000
to 1,250 mg/m? gemcitabine for 30 minutes on days 1 and
8 for a 21-day cycle.

Response Evaluation

Response was assessed after 2 and 4 cycles with cystos-
copy, restaging CT and/or positron emission tomography/
CT. Clinical post-chemotherapy status (y¢TNM) was eval-
uated according to RECIST 1.1.'' When there was
clinically progressive disease after 2 courses, chemother-
apy ceased and the patient was evaluated for further
therapy, ie surgery, radiotherapy or palliation only. We
compared clinical response rates between the treatment
groups for patients who completed 4 cycles of the regimen.
Patients who did not complete 4 chemotherapy cycles or
who switched from 1 chemotherapeutic regimen to an-
other were analyzed as a separate group.

Histopathology

The decision to perform subsequent surgery (extended
pelvic LN dissection and RC) was made after a second
multidisciplinary discussion. Histopathological investiga-
tion of pathology specimens was used as the gold standard
for response evaluation. pCR was defined as no evidence of
tumor in the bladder and lymphatic tissue (ypTONO) and a
partial response was defined as any down-staging from
baseline. Although surgery was uniformly advised in re-
sponding patients, some refused and went on to receive
preferred curative radiotherapy or followup. We compared
pathological response rates between the 2 treatment
groups for patients who completed 4 cycles of the regimen
and underwent RC and extraperitoneal LN dissection.

Statistics

Differences in patient characteristics and response rates
were evaluated using the Pearson chi-square and Fisher
exact tests. RFS, DSS and OS were analyzed using the
Kaplan-Meier method. OS was defined as the time from
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