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Systemic chemotherapy in patients with advanced
transitional cell carcinoma of the urothelium and impaired

renal function

Mounira EI Demery?, Simon Thézenas®, Damien Pouessel® and

Stéphane Culine®

Cisplatin is the backbone of chemotherapeutic regimens
used in the treatment of advanced transitional cell
carcinoma of the urothelium. However, about 50% of
patients cannot be administered cisplatin because of
impaired renal functions. A review of the different
approaches that have been developed in this patient
population was performed through a Medline search from
1 January 1998 to 31 December 2010. Twenty-six studies
including 25 phase Il and one randomized phase II/1lI
studies were analyzed. All regimens, except one, were
based on gemcitabine and/or carboplatin and/or
paclitaxel. Only five (20%) out of 25 phase |l studies
actually include homogeneous patients with an impaired
renal function defined by a creatinine clearance below

60 ml/min. One hundred and eight patients with a median
creatinine clearance ranging from 28 to 48 ml/min received
four different chemotherapy regimens including one to four
drugs. The results showed the response rates to vary from
24 to 56% and survival to range from 7 to 15 months.

Introduction

Cisplatin is the backbone of chemotherapeutic regimens
used in the treatment of advanced transitional cell
carcinoma of urothelium (ATCCU). Current standard
combinations include cisplatin, methotrexate, vinblas-
tine, and doxorubicin (MVAC) or cisplatin plus gemcita-
bine (GC). Both regimens yielded similar results in terms
of the response rates (49 vs. 46%) and the overall survival
(OS) (13.8 vs. 14.8 months) in a randomized trial [1].

However, it has long been recognized that a large
proportion of patients with ATCCU (up to 50%) cannot
be administered cisplatin because of impaired renal
function (IRF) caused by multiple factors including
ureteral obstruction, medical comorbidities, and/or age-
related decline in glomerular filtration rate. The treat-
ment of these patients is subject to considerable
controversy and no general consensus has been reached
regarding the optimal regimen to be delivered. In this
article, we present a review of the different approaches
that have been developed in this patient population.

Materials and methods

We searched Medline using the following medical head-
ings: chemotherapy, transitional cell carcinoma, advanced
and metastatic, and IRF. We selected trials published
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between 1998 and 2010, containing data on age,
histological subtype, renal function, performance status
(PS), toxicity, objective response rate (ORR), and OS of
front-line chemotherapy in patients with ATCCU.
Categorical variables were reported by means of con-
tingency tables. In addition, for continuous variables, the
mean, median, and range were computed. All data
entered using the Access interface were exported to
delimited text file using STATAv11 statistical software
(STATA Corp., College Station, Texas, USA) for statis-
tical analyses.

Results

Our review resulted in 27 phase Il and one randomized
phase II/IIT studies. Two trials were excluded because of
normal renal function (creatinine clearance of at least
60 ml/min), leaving us with 26 trials, which are discussed
in this paper. Eleven (40%) were single institution
studies. In phase II studies, the median number of
patients included was 32 (range 9-88), with a median age
of 67 years (range 62-75). Most patients had ATCCU but
four studies also included patients with other histologies
(adenocarcinoma, squamous cell carcinoma, or small cell
carcinoma). The median number of patients with a PS of
0/1 and 2 was 31 and 5, respectively. Many trials allowed
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patients with both normal and abnormal renal function,
and required a threshold of at least 30 ml/min for
glomerular filtration rate. All regimens except one were
based on gemcitabine and/or carboplatin and/or paclitaxel.

The gemcitabine/carboplatin doublet was studied in nine
(35%) trials. The proportion of patients with IRF ranged
from 22 to 82% ('Table 1). Gemcitabine was used at a dose
of 1000 mg/m? day 1 (d1) and day 8 (d8), except in one
study, where the dose was 1200 mg/m* d1 and d8 was
used [9]. Carboplatin was given at an area under the
serum concentration—time curve (AUC) of 5, except in
one study, where an AUC of 4.5 was used [3]. A total of
371 patients with a median age of 68 years (range 64-75)
and a median creatinine clearance ranging from 50 to
56 ml/min were included in these nine phase II studies.
An ORR of 34-60% was observed with a median OS of
10-16 months.

Experiences with gemcitabine in combination with
oxaliplatin or cisplatin are summarized in Table 2. Two
studies used oxaliplatin/gemcitabine doublets. A total
of 76 patients were treated with either a biweekly or a
3-week schedule. Fifty-five percent of patients had IRE
An ORR of 46-48% with a median OS of 6—~15 months was
observed. Cisplatin, using a split dose, was combined with
gemcitabine in a total of 49 patients with IRE An ORR of
47-65% and a median OS of 13—-16 months without any
worsening of renal function were observed.

Ten (38%) trials used a paclitaxel-based combination, in-
cluding six with paclitaxel/carboplatin doublets (Table 3).
The paclitaxel dose varied between 175 and 225 mg/m?;
and the carboplatin was used at AUC 5 or 6 with a 3-week
schedule. The median ORR was 39% (range 21-72%),
with a median OS of 8.5 months (range 6—10 months).
Other trials with paclitaxel are depicted in Table 4. Two
trials used the triplet paclitaxel/gemcitabine/carboplatin
with an ORR of 43-68% and a median OS of 11-15
months. Galsky ez @/ [24] treated 25 patients with a dose-
dense regimen combining doxorubicin and gemcitabine
every other week for five cycles, followed by paclitaxel plus
carboplatin weekly for 12 cycles. An ORR of 56% with a
median OS of 15 months was reported. Calabro ¢ /. [25]

treated 54 patients with the doublet paclitaxel/gemcita-
bine. An ORR of 37% and a median OS of 13 months were
observed.

Finally, two other trials should be mentioned. A mono-
centric trial enrolled 11 patients with IRF who received
docetaxel 100 mg/m® every 3 weeks. A 46% ORR was
observed with a median OS of 11 months [26]. Thirty-eight
patients including 30 patients with IRF were treated with a
combination of gemcitabine (IOOOmg/m2 d1l, d8) and
epirubicin (70 mg/m? d1) every 3 weeks. The ORR was
39% and the median OS was 8 months [27].

The only randomized trial reported so far in patients
‘unfit’ for cisplatin is a phase II/III European Organiza-
tion for Research and Treatment of Cancer study, in
which randomized patients received either gemcitabine
(1000 mg/m2 d1, d8) plus carboplatin (AUC =4.5) on a
3-week schedule (GCa arm) or methotrexate (30 mg/m2
d1) plus carboplatin (AUC =4.5 d1) plus vinblastine
(3 mg/m2 d1, d15, d22) on a 4-week schedule (M-CAVI
arm) [10]. Among 175 eligible patients, 103 (59%) had
IRE Statistically significant differences favoring the GCa
arm were observed (42 vs. 30% and 14 vs. 23% regarding
response rates and severe acute toxicities, respectively).
However, in a subgroup analysis, patients with both IRF
and poor PS clearly did not benefit from either regimen.
Preliminary results of the phase III part on 238 patients
did not show any statistical difference between the two
arms, with a median survival of 9.3 and 8.1 months,
respectively [28].

Discussion

This literature review highlights the great heterogeneity
that is observed in studies dedicated to patients with IRE
However, in most studies, the eligibility criteria did not
distinguish patients who are ineligible for cisplatin
because of IRF from those who are ineligible for other
reasons, mainly poor PS. Only five out (20%) of 25 phase
IT studies actually include homogeneous patients with an
IRF defined by a creatinine clearance below 60 ml/min
(Table 5). One hundred and eight patients with a median
creatinine clearance ranging from 28 to 48 ml/min
received four different chemotherapy regimens including

Table 1 Results with gemcitabine/carboplatin doublets

Number of ~ Median age  Patients with impaired Median creatinine Objective Median overall
Author Trial patients (years) renal function (%) clearance (ml/min) response rate (%) survival (months)
Shannon et al. [2] Phase Il 17 69 82 56 58 15
Bellmunt et al. [3] Pilot study 16 68 81 Not reported 43 Not reported
Nogué-Aliguer et al. [4] Phase Il 41 66 54 Not reported 55 10
Linardou et al. [5] Phase Il 55 75 68 50 34 11
Hoschke et al. [6] Phase Il 23 68 Not reported 56 60 15
Bamias et al. [7] Phase Il 60 69 22 Not reported 37 16
Helke et al. [8] Phase Il 30 68 50 Not reported 50 Not reported
Xu et al. [9] Phase Il 41 64 20 Not reported 45 13
De Santis et al. [10] Randomized 88 71 59 50 38 Not reported

phase Il
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Table 2 Results with gemcitabine in combination with oxaliplatin or cisplatin

Patients with
impaired
renal function (%)

Median overall
survival (months)

Median creatinine
clearance (ml/min)

Number of
patients

Objective
response rate (%)

Median age

Chemotherapy (years)

Théodore et al. [11] Gemcitabine 30 65 27 70 47 15
1500 mg/m? d1

Oxaliplatin
85mg/m? d1
2-Week schedule

Gemcitabine 46 69 75 51 48 6.5
1200 mg/m? d1, d8

Oxaliplatin
100 mg/m? d1
3-Week schedule

Gemcitabine 32 66 59
1000 mg/m? d1, d8

Cisplatin
35mg/m? d1, d8
3-Week schedule

Gemcitabine 17 69 100 48 47
2500 mg/m?

Cisplatin
35mg/m?
2-Week schedule

Gemcitabine 13 63 100
1000 mg/m? d1, d8, d15

Cisplatin
35mg/m? di, d2
3- or 4-week schedule

Carles et al. [12]

Hussain et al. [13]

Not reported 65 16

Carles et al. [14]

Not reported

Als et al. [15] Not reported 46 13

Table 3 Results with paclitaxel/carboplatin doublets

Patients with
impaired
renal function (%)

Median overall
survival (months)

Median creatinine
clearance (ml/min)

Objective
response rate (%)

Number of
patients

Median age

Author Chemotherapy (years)

Zielinski et al. [16] Paclitaxel 20 67
175 mg/m?

Carboplatin
AUC=5

Paclitaxel 33 70 24 52 33 8
225 mg/m?

Carboplatin
AUC=6

Paclitaxel 36 66
200 mg/m?

Carboplatin
AUC=5

Paclitaxel 32 67
175 mg/m?

Carboplatin
AUC=5

Paclitaxel 29 68
200 mg/m?

Carboplatin
AUC=5

Paclitaxel 42 70 100 35 24 7
225 mg/m?

Carboplatin
AUC=6

Not reported Not reported 45 9

Vaughn et al. [17]

Redman et al. [18]

Not reported Not reported 50 10

Pycha et al. [19] Not reported Not reported 72 6

Small et al. [20]

Not reported 61 21 9

Vaughn et al. [21]

AUC, area under the serum concentration—time curve.

one to four drugs. The results indicated that the ORR
ranged from 24 to 56% and from 7-15 months for OS. The
remaining 20 studies included a mixed population of
patients with or without IRE In addition, -classical
prognostic factors for survival such as visceral metastases
and poor PS may be differently distributed. This issue

clearly confounds comparisons of outcomes across trials.
Therefore, no standard chemotherapy can be recom-
mended for this patient group. Many issues remain to be
solved: what is the optimal definition of cisplatin eligibility?
Which platinum salt should be used? Is a platinum salt
necessary? How many drugs should be delivered?
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Table 4 Results with other regimens including paclitaxel

Number of
patients

Median age

Author Chemotherapy (years)

Median overall
survival
(months)

Median creatinine
clearance
(ml/min)

Patients with
impaired
renal function (%)

Objective
response rate (%)

Paclitaxel 49 63
200 mg/m?
Carboplatin
AUC=5
Gemcitabine
800 mg/m? d1, d8
Paclitaxel 60 63
200 mg/m?
Carboplatin
AUC=5
Gemcitabine
1000 mg/m? d1, d8
Doxorubicin 25 67
50 mg/m? d1
Gemcitabine
2000 mg/m? d1
Biweekly-five cycles
Paclitaxel
65 mg/m? d1
Carboplatin
AUC=1.7 d1
Weekly 12 cycles
Paclitaxel 54 67
150 mg/m? d1
Gemcitabine
2500 mg/m? d1
2-Week schedule

Hussain et al. [22]

Hainsworth et al. [23]

Galsky et al. [24]

Calabro et al. [25]

Not reported 78 68 15

Not reported

Not reported 43 11

100 47 56 15

Not reported 62 37 13

AUC, area under the serum concentration—time curve.

Table 5 Results in a homogeneous series of patients with impaired renal function

Number of Median creatinine Objective Median overall
Author Chemotherapy patients clearance (ml/min) Response rate (%) survival (months)
Dimopoulos et al. [26] Docetaxel 11 28 46 11
Vaughn et al. [21] Taxol/carboplatin 42 35 24 7
Carles et al. [14] Gemcitabine/cisplatin 17 48 47 Not reported
Als et al. [15] Gemcitabine/cisplatin 13 Not reported 46 13
Galsky et al. [24] Doxorubicin/gemcitabine followed 25 47 56 15

by carboplatin/docetaxel

A calculated creatinine clearance greater than or equal to
60 ml/min is the usual cutoff for cisplatin eligibility.
A first issue refers to the optimal equation to be used to
estimate the creatinine clearance. The Cockroft—Gault
formula is obviously the most widely used equation.
However, a study comparing the Cockroft—Gault formula
with the Jelliffe formula and the Modification of Diet in
Renal Disease equation has pointed out that all three
tests had a 64% concordance; that is, approximately one-
third of patients with ATCCU would receive cisplatin on
the basis of one formula but not on the basis of
another [29]. A better selection of patients who may
safely receive standard dose cisplatin is required.

Which platinum salt should be used? Because of a better
toxicity profile including a lack of nephrotoxicity,
carboplatin has been widely studied in patients with
IRE However, 18 (72%) of the 25 studies selected in our
literature review did include carboplatin. Overall, a
median ORR of 45% and a median OS of 10.5 months

were observed. Although promising, these results are
limited by the lack of a randomized trial dealing with the
precise role of carboplatin in patients with IRE In
addition, carboplatin should not be routinely substituted
for cisplatin in patients without IRE Indeed, three
randomized phase II trials comparing cisplatin with
carboplatin in patients with normal renal function showed
a trend toward lower response rates and shorter median
survivals in patients treated with carboplatin [30-32].
A recent meta-analysis of randomized trials comparing
cisplatin versus carboplatin-based chemotherapy con-
firmed these data, with a significant improvement in
the likelihood of achieving a complete response (relative
risk, 3.54, P=0.004) and overall response (relative risk
1.33, P =0.025) [33]. Results with oxaliplatin are limited
to two phase II studies. The median OS of 6.5 months
observed in the trial that included a majority of patients
with IRF may suggest limited efficacy. With regard to
cisplatin, two studies have shown that splitting the dose
with proper hydration and diuresis was feasible in
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patients with IRF without worsening of renal func-
tion [13,14]. Therefore, a calculated creatinine clearance
greater than or equal to 60 ml/min could not be the
optimal cutoff for cisplatin eligibility.

Is a platinum salt necessary? Only two studies have
reported the results of combination chemotherapy with-
out a platinum salt. Gemcitabine was combined either
with paclitaxel or epirubicin [25,27]. Results suggested
that the absence of platinum salt could not be
detrimental to efficacy but once again the lack of a
randomized trial precludes any firm conclusion.

How many drugs should be delivered? In the phase 11/I11
led by the EORTC, the three-drug regimen M-CAVI did
not yield better results than the two-drug regimen
gemcitabine/carboplatin and resulted in more severe
acute toxicities [10,28]. Whether triplets including
gemcitabine could improve these results remain to be
proven. In patients eligible for cisplatin, the four-drug
regimen MVAC did not appear to add superiority to the
two-drug regimen GC [1]. However, an increase in the
dose density of drugs within the MVAC regimen has been
shown to result in a borderline statistically significant
relative reduction in the risk of progression and
death [34]. In contrast, studies dealing with monoche-
motherapy in patients with IRF are limited.

Among other randomized trials dedicated to cisplatin-
ineligible patients, a phase III study comparing gemcita-
bine plus vinflunine versus gemcitabine plus placebo
included patients with IRF and/or congestive heart failure
and PS of 0-2. Initially designed to accrue 450 patients,
the trial was prematurely terminated by the sponsor. The
French Genito-urinary Tumor Group recently completed
the accrual of ‘unfit’ patients with IRF and/or poor PS in a
randomized phase II trial of gemcitabine alone versus
gemcitabine plus oxaliplatin. An ongoing international
randomized phase II trial is addressing the question of
the optimal combination of vinflunine plus gemcitabine
or vinflunine plus carboplatin in patients with IRF or
congestive heart failure, therefore excluding patients
with a poor PS.

Conclusion

The question of the optimal chemotherapy regimen
remains unanswered because of the heterogeneity of
inclusion criteria as well as the small number of patients,
and above all, the lack of randomized trials specifically
dedicated to patients with IRE Whether renal dysfunc-
tion itself is an independent prognostic factor has to be
assessed. Randomized trials dealing with the number and
the type of drugs need to be performed according to the
consensus definition of patients unfit for cisplatin-based
chemotherapy [35,36], along with stratification on
classical prognostic factors (PS and visceral metastases).
As patients with IRF and poor PS derive little or no
benefit from standard chemotherapy, the assessment of

new drugs or targeted therapies as front-line treatment is
justified.
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