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Purpose: Gemcitabine/cisplatin (GCi) is the standard regimen used to treat stage IV urothelial bladder
cancers. However, most of the bladder cancer patients are older, with poor performance status and renal
dysfunction, and are not eligible for cisplatin-containing regimens. There are no randomized studies
comparing gemcitabine/carboplatin (GC) and gemcitabine/cisplatin (GCi).

Methods: We identified stage IV bladder cancer patients treated within the VVeterans Health Administration
(VHA), healthcare system between January 2000 and December 2010 from Veterans Affairs Central Cancer
Registry (VACCR). Overall survival (OS) was visualized using Kaplan-Meier curves and tested for the
significance of the treatment-arm difference using the log-rank test.

Results: There were 196 patients with stage IV bladder cancer, out of which 78 patients were treated with
GC and 118 patients treated with GCi. The median OS for all patients was 12.5 months a 95% confidence
interval (CI) of 10.0-14.6 months. The median OS for patients treated with GC was 13.4 months (95% Cl
9.8-17.5 months), and that of the patients treated with GCi was 11.7 months (95% CI 9.3-14.9 months). Cox
regression revealed equal group mortality rates, with GC having a (hazard ratio (HR) of 0.96 (CI 0.72-1.27;
P=0.81)) compared to GCi.

Conclusion: Our study is the largest comparing GC and GCi in stage 1V urothelial bladder cancer patients.
It showed that there is no difference in OS in patients treated with GC and GCi.

© 2020 Anuradha Kunthur. Hosting by Science Repository.

Introduction

cases. 50% of the patients with invasive disease will develop metastasis.
Cisplatin-based chemotherapy regimens are used in the treatment of
metastatic urothelial bladder cancer [2-4]. Because of the toxicity

Bladder cancer is the second most common cancer of the genitourinary
tract, with approximately 350, 000 new cases worldwide. The American
Cancer Society reported 74,000 new cases and 11,000 deaths from
bladder cancer as of 2015 [1]. Transitional cell carcinoma (TCC) is the
most predominant histological type, and represents more than 90% of

profile, GCi is the preferred therapy compared to other regimens, and
yields a median survival of 15 months [2]. However, most of the patients
with metastatic bladder cancer are older, with comorbidities, including
renal insufficiency (creatinine clearance of < 60ml/min) and poor
performance, and therefore are not eligible for cisplatin-based
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chemotherapy [4, 5]. Alternately, carboplatin is often substituted for
cisplatin. Studies have shown that GC has a better toxicity profile
compared to other regimens, and hence, it is the standard regimen used
to treat advanced bladder cancer patients, unfit for cisplatin therapy.

To date, there is no prospective phase 111 study comparing GC and GCi
in TCC of bladder. We conducted a retrospective cohort study to
compare survival outcomes in stage IV TCC of the bladder treated with
GC and GCi in veteran population between January 2000 to December
2010.

Materials and Methods

This study was approved by the institutional review board of Central
Arkansas Veterans Healthcare System (CAVHS), Little Rock. Patients
with stage IV transitional carcinoma of the bladder, treated with either

GCi or GC, between January 2000 and December 2010 nationally in all

Table 1: Patient Characteristics.

VA centers, were identified using the department of Veterans Affairs
Central Cancer Registry (VACCR). International Classification of
Diseases Ninth Revision (ICD-9) was used to identify bladder cancer
patients. Stage IV patients were identified using the seventh edition
American Joint Committee on Cancer (AJCC) and tumor, lymph node
and metastasis (TNM) staging.

Statistical Analysis

The treatment arms were assessed for imbalances in patient
characteristics, using Wilcoxon’s rank-sum test for age and the chi-
square test for sex, race, tobacco history, histology, cancer status, and
sites of first, second, and third metastases. Overall survival was
visualized using Kaplan-Meier curves, tested for the significance of the
treatment-arm difference using the log-rank test, and evaluated for the

magnitude of the treatment-arm difference using Cox regression.

Differences in Patient Characteristics
Characteristics No of Patients cisplatin/Gemcitabine 118 No of Patients Carboplatin/Gemcitabine 78 | Total No of Patients 196
Age
Mean 61 67 63
SD 7.75 10.8 9.46
Sex
Male 116 (98%) 78 (100%) 194 (99%)
Female 2 (2%) 0 (0%) 2 (%)
Histology
Transitional 109 (92%) 73 (94%) 182 (93%)
Squamous 4 (3%) 2 (3%) 6 (3%)
Adeno 3 (3%) 0 (0%) 3 (1.5%)
Nos 1 (1%) 2 (3%) 3 (1.5%)
Giant Cell 1 (1%) 0 (0%) 1 (0.5%)
Race
White 103 (87%) 68 (87%) 171 (87%)
Black 12 (10%) 9 (12%) 21 (11%)
American Indian 2 (2%) 0 (0%) 2 (1%)
Unknown 1 (1%) 1 (1%) 2 (1%)
Tobacco History
Current smoker 67 (57%) 23 (29%) 90 (46%)
Previous smoker 33 (28%) 34 (44%) 67 (34%)
Never smoked 7 (6%) 15 (19%) 22 (11%)
Unknown 11 (9%) 6 (8%) 17 (9%)
Sites of
Metastasis
Lung 30 (25%) 18 (23%) 48 (25%)
Bone 25 (21%) 21(27%) 46 (23%)
Lymph node 27 (23%) 18 (23%) 45 (23%)
Liver 10 (8.5%) 8 (10%) 18 (9%)
Local metastasis 7 (6%) 3 (4%) 10 (5%)
peritoneum 2 (2%) 2 (3%) 4 (2%)
Unknown 14 (12%) 8 (10%) 22 (11%)
Missing 3 (2.5%) 0 3 (1.5%)
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Results

There were 196 patients with stage 1V bladder cancer, out of which 102
(92%) had transitional cell carcinoma and the rest had other histologies
(Table 1). 78 patients were treated with GC and 118 treated with GCi.
The median age of patients who received GCi was 61 and the median
age of patients who received GC was 67. 99% of the patients were male,
and one percent were female. Differences in patient characteristics were
outlined in (Table 1).

The median survival for all patients treated with GC and GCi was 12.5
months (95% confidence interval (CI) 10.0-14.6 months). The median
overall survival for patients treated with GC was 13.4 months (95% CI
9.8-17.5 months), and that of patients treated with GCi was 11.7 months
(95% CIl 9.3-14.9 months). Cox regression revealed equal group
mortality rates, with GC having a hazard ratio (HR) of 0.96 (90% ClI

0.72-1.27; P=0.81) compared to GCi (Figure 1).
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Figure 1: Kaplan-Meier curve for overall survival. Cox regression
revealed equal group mortality rates, with GC having a hazard ratio (HR)
0f 0.96 (90% CI 0.72-1.27; P=0.81) compared to GCi.

Discussion

GCi is the preferred first-line regimen used in the treatment of stage IV
urothelial bladder cancers [6]. However, most of the metastatic bladder
cancer patients are older and have several comorbidities precluding the
use of cisplatin. Eastern Cooperative Oncology Group performance
status of greater than 2, creatinine clearance less than 60 mL/min, grade
2 hearing loss, grade 2 neuropathy, and/or New York Heart Association
Class 11 heart failure are the criteria for cisplatin ineligibility according
to a survey based on genitourinary medical oncologists [5]. According
to a study, more than 40% of the patients with advances urothelial
bladder cancer over age 70 were ineligible for cisplatin-based treatment
[7]. Phase 1l studies have shown that carboplatin-based regimens have
activity in metastatic urothelial carcinoma and are tolerated well [6, 8-
13]. An EORTC trial of 238 patients compared carboplatin/gemcitabine
(GC) to methotrexate/carboplatin/vinblastine (M-CAVI) in advanced
urothelial cancer patients unfit for cisplatin, and showed median overall
survival (OS) of 9.3 months with GC versus 8.1 months with MCAVI.
MCAVI had more toxicity [9]. Hence GC is the standard for cisplatin-
ineligible metastatic bladder cancer patients. Like in other cancers,
immune therapy with antibodies directed against programmed cell death
protein 1 (PD1) and its ligand (PDL1) has revolutionized the treatment
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of metastatic bladder cancers. FDA has approved PD1 and PDL1
inhibitors in patients in the front line setting in patients who are ineligible
for platinum therapy and in cisplatin-ineligible patients with PD1
positivity [6].

To date, there are only two small retrospective studies and one small
randomized study comparing GC and GCi. The first study is a
retrospective study of 44 from Korea comparing toxicity and response
between split-dose cisplatin and gemcitabine versus carboplatin and
gemcitabine. There was no difference in toxicity between arms, but the
GCi arm showed a significantly higher response rate (68.4 %) compared
to GC (31.6 %) (p = 0.023) [11]. Another retrospective study of 41
patients from Japan showed median overall survival and progression-
free survival in gemcitabine with split-dose cisplatin versus GC was 18.1
versus 12.5 months (p=0.0454) and 9.9 versus 6.4 months (p=0.0404),
respectively [12]. A small phase Il randomized study of 110 patients
comparing GC and GCi in locally advanced and metastatic TCC from
Italy showed similar toxicity profiles along with median survivals of
12.8 months and 9.8 months in GCi and GC, respectively [13]. This
study used three weekly regimens as opposed to a four-week regimen,
and was not powered to assess overall survival [13].

However, there are no randomized studies in North America comparing
GC and GCi. Our study is a larger study and included all VHA patients
with stage IV bladder cancers treated with GC and GCi. Our study
showed that there was no difference in overall survival in stage 1V
urothelial bladder cancer patients treated with GC versus GCi. The
median OS for patients treated with GC was 13.4 months (95% CI 9.8-
17.5 months) and that of patients treated with GCi was 11.7 months (95%
Cl 9.3-14.9 months). Cox regression revealed equal group mortality
rates, with GC having a hazard ratio (HR) of 0.96 (90% CI 0.72-1.27;
P=0.81) compared to GCi.

There are limitations to our study. Ours is a retrospective analysis of data
obtained from the Veterans Affairs Central Cancer Registry. Fewer
patients were treated with GCi and GC compared to other regimens. We
could not get information about the number of cycles of chemotherapy
and the dose of chemotherapy that the patients received from the
database.

In conclusion, our study is the largest study comparing GC and GCi in
stage IV urothelial bladder cancer patients. It showed that there is no
difference in OS in patients treated with GC and GCi. Our study is
hypothesis-generating, and further randomized studies comparing GC
and GCi are needed to answer if carboplatin can be substituted for
cisplatin. However, it would be hard to enroll cisplatin eligible patients
to the GC arm. A randomized study of split-dose cisplatin and
gemcitabine and carboplatin and gemcitabine with or without PDL1
inhibitors in patients ineligible for full-dose cisplatin would a more
feasible study to enroll patients.
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