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ABSTRACT

Purpose: Combination of gemcitabine and carboplatin is the accepted treatment
for metastatic urothelial cancer patients unfit for cisplatin-based chemotherapy.
Materials and Methods: Gemcitabine 1000 mg/m? (days 1, 8) and carboplatin AUC-
4.5 (day 1) were given every 21 days to 23 patients with creatinine clearance < 60
mL/min, cardiac ejection fraction < 45% or active ischemia. Patient characteristics
included: median age 73 (56-86) years; primary site: bladder 17 (73%), upper tract
6 (27%) patients; Bajorin’s prognostic groups: good 6 (26%), intermediate 11 (48%)
and poor 6 (26%) patients. Data was retrospectively documented. Patients were
followed until they expired.

Results: We obtained objective responses in 8 (34.7%) patients, (95% CI, 16.3-
57.2%), including one patient with complete response. The median progression-
free survival was 4 (0.2-16.5+) months and the overall survival 8.6 (0.2-45.3+4)
months. At time of analysis, 4 patients (17%) remained disease free; 3 of them
underwent resection of residual disease. Toxicity included: infection in 9 (39%)
patients; among them, one died from pneumonia; bleeding > grade 2 in 3 (13%)
patients and fatigue grade 3 in 2 (9%) patients. Hematologic toxicity included
grade 4 thrombocytopenia in 2 (9%) patients and grade 4 neutropenia in 3 (13%)
patients. Five (22%) patients discontinued therapy due to toxicity.

Conclusions: Combination of gemcitabine and carboplatin demonstrated clinical
activity in patients with advanced urothelial cancer unfit for cisplatin. It was
associated with considerable toxicity. Resection of residual disease is feasible in
this population.
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INTRODUCTION

Cisplatin-based combination chemothera-
py has been the standard of care for metastatic
urothelial cancer since the late 1980’s (1). How-
ever, approximately half of these patients are not
eligible for cisplatin-based chemotherapy due to
impaired renal function, low performance status
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or comorbidity and are defined as unfit for cis-
platin (1).

The combination of gemcitabine and car-
boplatin was developed for patients with meta-
static transitional cell carcinoma (TCC) of the
bladder unfit for cisplatin-based therapy and
subsequently was adopted by additional investi-
gators for such patients (2-13).



Recently, a large randomized phase III
trial has established gemcitabine/carboplatin as
the standard therapy for patients with metastatic
urothelial cancer who are unfit for cisplatin-based
therapy. An objective response rate of 41.200 was
observed in 119 patients. The progression-free
survival was 5.8 months, and the survival was 9.3
months. Efficacy was affected by the Bajorin risk
groups: good prognosis, intermediate and poor
prognosis - 12.0, 9.3, and 5.5 months, respective-
ly. Unfortunately, despite a higher response rate
than the conventional therapy (carboplatin/vin-
blastine/methotrexate), the overall survival was
similar (13,14).

In the present study, we focus on the ef-
fect of this combination in patients unfit for cis-
platin due to decreased renal function or cardiac
function, thus precluding the necessary forced
hydration required for cisplatin therapy, irrespec-
tive of performance status and disease extent.

MATERIALS AND METHODS
Patient Selection

Patients were required to have histologi-
cally proven locally advanced or metastatic uro-
thelial TCC of the urinary tract, not amenable to
curative surgical or radiotherapeutic treatment
and with measurable disease as defined by the
Response Evaluation Criteria in Solid Tumors
(14). Ineligibility (unfit) for cisplatin was defined
as measured creatinine clearance < 60 mL/min or
cardiac ejection fraction < 50% or active cardiac
ischemia proven by nuclear studies. Additional
eligibility criteria included an estimated life ex-
pectancy of at least 12 weeks and Karnofsky per-
formance status score = 40%. Previous treatment
with adjuvant or neoadjuvant chemotherapy was
allowed if completed more than 6 months before
the beginning of the study. Laboratory require-
ments included adequate bone-marrow (white
blood cells > 3500/pL, absolute neutrophil count
(ANC) > 1.5 x10°*/uL and platelets >125x10%/jL),
bilirubin level < 1.6-7.0 mg/dL (15). Exclusion
criteria included: the presence of brain metastases
or other central nervous system lesions; a con-
comitant malignancy except for cured basal-cell
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skin cancer or carcinoma in situ of the cervix; and
pregnancy. Patients were required to comply with
all the requirements of the trial. The study was
approved by the Ethics Committee of the center
and each patient gave written informed consent
before study entry. Response was prospectively
documented while toxicity was retrospectively
collected.

Therapy

Patients received gemcitabine at a dose of
1000 mg/m? as an intravenous infusion over 30
minutes on days 1 and 8, combined with carbo-
platin AUC = 4.5 on day1 every 3 weeks.

Treatment was continued until detected
disease progression or intolerable toxicity. We at-
tempted to deliver at least 6 cycles, with 2 cycles
beyond documented complete response.

Cycles were not started unless ANC was
> 1.5x10°/uL and platelets > 125x10°/uL. Gem-
citabine boosters on day 8 were given with a 50%
dose reduction if granulocytes measured 1,0-1,9
x 10°/puL and platelets 50-99 x 10°/pL. Treatment
was withheld with lower values.

If patients required more than 2 weeks
for hematologic recovery, or there was grade 4
neutropenia with fever, grade 4 thrombocytope-
nia for more than 3 days, or thrombocytopenia
with active bleeding during the nadir, treatment
was continued with 25% dose-reduction of both
drugs. Granulocyte colony-stimulating factors
were not routinely used. They were introduced,
without treatment dose modification, in the event
of prolonged (> 2 weeks) neutrophile recovery or
grade 4 neutropenia with fever. In the event of
subsequent grade 3-4 hematologic toxicity, doses
were reduced by 25%. Similar dose modification
was utilized for any grade 3-4 non-hematologic
toxicity. Only 2 dose modifications were allowed.

Therapy Management & Assessment

Toxicity was evaluated using Common Tox-
icity Criteria, Version 2.0. All patients underwent
a complete medical history, physical examination,
blood count, blood chemistries and measured cre-
atinine clearance before each treatment cycle.



Response to treatment was assessed by
computed tomography every 2 cycles using Re-
sponse Evaluation Criteria in Solid Tumors criteria
1.0 (15).

Sample size was based on Response Rate
(RR). The smallest response probability (rejected
threshold) was set to 20% (pO = 0.2), as we be-
lieved that an RR of at least 20% would be benefi-
cial to the patient, the largest response probability
was based on the assumption that a 40% response
rate - a desirable response (p1 = 0.4), would be
detected. According to Simon, the sample size for
detection of the desired width of 20% - 40% RR
(alpha = 0.1, one tail; beta = 0.2) at the first stage
is 23 patients (16). Additional observations in-
cluded safety and overall survival (16). We report
here the results of the first stage.

RESULTS

During the last 7 years we treated 23 pa-
tients who fulfilled the required inclusion crite-

Table 1 — Patient characteristics.

ria. The patient characteristics are presented in
Table-1.

Treatment Efficacy and Toxicity

We administered a median of 4 (1 - 6)
cycles per patient. This resulted in an objective
response in 8 (34.7%) patients, (95% CI, 16.3 -
57.2%), including one patient with complete re-
sponse (CR). Ten patients (43.4%) obtained stable
disease (Table-2). Median progression-free surviv-
al was 4 (0.2 - 6.5+) months and overall survival
was 8.6 (0.2 - 45.3+) months (Figure-1). At the
time of analysis, 11 (49%) patients were alive and
4 (17%) patients remained disease-free. Three pa-
tients of the latter group underwent resection of
viable radiological residual disease: kidney with
regional lymph-nodes, pulmonary metastases and
abdominal and retroperitoneal tumor masses fol-
lowing laparoscopic nephrectomy.

Analysis according to Memorial Bajo-
rin’s prognostic groups revealed that the median

No patients 23 (100%)
Gender
Males 15 (65%)
Females 8 (35%)

Age (median)

Karnofsky performance status score (median)
Primary site

Bladder

Upper tract

Visceral metastases
Memorial Sloan Kettering prognostic groups

Good

Intermediate

Poor

Creatinine clearance

73 (58-86) years
80 (40-100)%

17 (74%)
6 (26%)
11 (48%)

6 (26%)
11 (48%)

6 (26%)

53.7 (28-92.5)
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Table 2 - Response rate.

No patients 23 (100%)
Response
Complete response 1 (4.3%)
Partial response 7 (30.4%)
Objective response 8 (34.7%)
Stable disease 10 (43.4%)
Figure 1 — Survival curve.
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survival of the good prognosis group was 13.6
months (4.1+ - 45.3+) compared to 5.6 months
(2.4 - 20.5+) in the intermediate prognosis group
(p = 0.0496). The median survival of the poor
prognosis group was 4.5 months (0.2 - 12.6),
which was not statistically significant compared
to the intermediate prognosis group (p = 0.27).
Therapy was not devoid of toxicity (Ta-
ble-3). Nine patients (39%) developed infection,
including one patient who died of pneumonia.
This patient had a low performance status (Kar-
nofsky performance status - 40%) with creatinine
clearance of 34 mL/min. Additional toxicity in-
cluded: bleeding > grade 2 in 3 (13%) patients,
fatigue grade 2 in 5 (22%) patients and fatigue

grade 3 in 2 (9%) patients. Hematologic toxicity
occurred as follows: grade 4 thrombocytopenia
in 2 (9%) patients and grade 4 neutropenia in 3
(13%) patients. Median nadir blood counts in-
cluded: Hg 8.8 (6.5 — 12.1) g/dL, neutrophiles 1,2
(0.2 - 9.9) x 10°/uL and platelets 123 (2 - 318) x
10%/pL. Five (229) patients discontinued therapy
due to toxicity.

COMMENTS

Our results with gemcitabine in combina-
tion with carboplatin for patients unfit for cispla-
tin due to renal or cardiac impairments, irrespec-
tive of low performance status or disease extent,
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are within the range of previous publications (Ta-
ble-4) (2-13).

We have also demonstrated a better out-
come among Bajorin’s good prognosis patients
compared to the intermediate and poor prognosis
groups. However, the small sample size prevented
distinguishable separation between the intermedi-
ate and poor prognostic categories (3,14) not al-
lowing a randomized trial study.

These findings re-emphasize the need for
personalized therapy for the Bajorin’s good prog-
nostic group of the cisplatin-unfit population.
This group is characterized by higher treatment
efficacy and the lowest toxicity profile with the
gemcitabine/carboplatin combination (13). Thus,
survival prolongation is a legitimate objective in
these patients. Methods to expand the cisplatin-
based therapy options in this group should include
improving the selection of patients who may safe-
ly received cisplatin-based therapy, optimizing
the drug administration and developing effective
chemo-protective approaches (17).

Various methods for estimating renal
function have been explored, many found to be
sub-optimal (17). This may explain the wide-
ly accepted threshold of 60 mL/min creatinine
clearance for cisplatin administration. It appears
that measured creatinine clearance is more ac-
curate than calculation with the Cockcroft and
Gault equations (18). It is conceivable that utiliz-
ing measured creatinine clearance, or adminis-

Table 3 — Toxicity rate.

tering cisplatin over a longer period, it would be
possible to lower this threshold (19).

Non-nephrotoxic regimens have not yet
emerged as potential replacements for cisplatin-
based therapy in cisplatin-unfit patients. A recent
publication of first line therapy with the combi-
nation gemcitabine/paclitaxel reported a response
rate of 37%. This trial recruited patients with cre-
atinine clearance > 40 m/min, which falls within
the definition of cisplatin-unfit patients (20). Un-
fortunately, the authors did not report the efficacy
of this regimen in this population.

Despite the low response rate of gem-
citabine/carboplatin for the cisplatin-unfit popu-
lation (Table-4), the acceptable toxicity pattern
signals this regimen as a potential therapy for
such patients.

Angiogenesis, another non-nephrotoxic
treatment alternative, has been shown to be im-
portant in the development and progression of
urothelial cancer (21). Thus, several trials with
sunitinib, sorafenib and pazopanib have been per-
formed (21-24). Sunitinib is preclinically active
against urothelial carcinoma (25). When given as
second-line therapy after chemotherapy in pa-
tients fit for cisplatin, it failed to achieve its ini-
tial expectations. However, a clinical benefit was
observed in some patients (21). Recently, promis-
ing results have been obtained with sunitinib in
patients unfit for cisplatin. Of the 21 evaluable
patients, 3 (8.1%) achieved a partial response,

No patients 23 (100%)
Infection 9 (39%)
Bleeding (grade 2) 3 (13%)

Fatigue
Grade 2 5 (22%)
Grade 3 2 (9%)

Hematologic toxicity
Thrombocytopenia grade 4 2 (9%)
Neutropenia grade 4 3 (13%)
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Table 4 - Gemcitabine/carboplatin combination in patients with metastatic urothelial cancer unfit for cisplatin.

Cisplatin unfit

Author Year Regimen No RR  TTP Survival
Every 21 days Pts Mths Mths ceT PS <2
< 60mL/min or
Karnofsky < 80%
Carles et al. (4) 2000 G 1000 mg/m?,d 1, 8 17 56% 7 10 100% 41.1%
Carbo AUC 5, d 1
Bellmunt et al. (5) 2001 G 1000 mg/m?,d 1,8 16 43.7%  N/A N/A 75% 18.7%
Carbo AUC 4.5-5,d 1
Shannon et al. (6) 2001 G 1000 mg/m?, d1, 8 17 588% 4.6 10.5 82% 29.4%
Carbo AUC 5, d 1
Nogué-Aligueretal. (2) 2003 G 1000 mg/m?,d 1,8 41 56.1% 6.2 10.1 53.7% 36.6%
Carbo AUC 5, d 1
Linardou et al. (3) 2004 G 1000 mg/m?,d 1,8 56 36% 4.8 7.2 68% 46%
Carbo AUC 4, d 1
Helke et al. (7) 2006 G 1000 mg/m?,d 1,8 30 50% 5.3 13,14 50% N/A
Carbo AUC 4, 5,d 1
Bamias et al. (8) 2006 G 1000 mg/m2,d 1, 8 60 383% 76 16.3 21.6% 13%
Carbo AUC 5, d 1
Bamias et al. (9) 2007 G 1000 mg/m?,d 1, 8 34 24%  4.42 9.8 100% 68%
Carbo AUC 5, d 1
Xuetal. (10) 2007 G 1200 mg/m?,d 1, 8 39 46.2% 7.5 13.6 19.5% 12.2%
Carbo AUC 5, d 1
Dogliotti et al. (11) 2007 G 1250 mg/m?,d 1, 8 39 56.4% 6.9 9.8 0% 14.5%
Carbo AUC 5, d 2
Hudson & Lester (12) 2008 G 1200 mg/m?,d 1, 8 15 67%  N/A 9 N/A 20%
Carbo AUC 5-6, d 1
De Santis et al. (13) 2010 G 1000 mg/m?,d 1, 8 119 412% 5.8 9.3 86.4% 40.9%
Carbo AUC 4,5,d 1
Current series 2010 G 1000 mg/m?,d 1, 8 23 34.7% 42 8.6 78% 43.4%

Carbo AUC 4,5,d 1

G = Gemcitabine; Carbo = Carboplatin; CCT =, Creatinine clearance time; RR = Objective response rate; PS = WHO performance status;
TTP = time to disease progression.
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and an additional 14 (53.8%) patients had pro-
longed (> 3 months) stable disease, with clinical
benefits to 62% and a progression-free survival of
5.9 month (22). This is within the efficacy range
of gemcitabine/carboplatin regimens (Table-4). A
potential approach is a sequential combination of
sunitinib to patients who have not progressed on
gemcitabine/carboplatin therapy. Preliminary data
suggested that such a scheme is feasible in fit-for-
cisplatin-based therapy patients (26).

In our experience, the therapy with gem-
citabine in combination with carboplatin was as-
sociated with significant toxicity. Our sample size
prevented a reliable statistical categorization ac-
cording to Bajorin prognostic factors. However,
a larger trial with this combination demonstrated
recently that toxicity was the lowest in the Bajorin
good prognostic group. This suggests that with the
lack of more effective and less toxic therapeutic
options, gemcitabine/carboplatin therapy should
be limited to patients with Bajorin good prognos-
tic group. Therapy with poor prognostic features
should focus on palliative endpoints, while thera-
py in the intermediate group should be determined
on a case by case review.

Finally, 3 of our long-term survivors who
achieved a partial response to therapy underwent re-
section of residual disease. Our data suggested that
this is feasible also in cisplatin-unfit patients (27).

CONCLUSIONS

Our experience with the gemcitabine/car-
boplatin combination is within the range of the
published data. This regimen is active mostly in
the Bajorin’s good prognosis group. It is associ-
ated with considerable toxicity. Patients with a
partial response should be considered for resection
of residual disease.

ABBREVIATIONS

ANC = absolute neutrophil count
Carbo = carboplatin

CCT = creatinine clearance time
CR = complete response

G = gemcitabine

PS = WHO performance status

RR = response rate
TCC = transitional cell carcinoma
TTP = time to disease progression
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