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Abstract

Background The standard regimen of systemic chemo-
therapy for patients with advanced urothelial cancer (UC)
changed from methotrexate, vinblastine, adriamycin,
and cisplatin (MVAC) to gemcitabine and cisplatin (GC)
in 2008 when the use of gemcitabine for UC began to be
reimbursed by public health insurance in Japan. We exam-
ined its influence on the chemotherapy trend in elderly
patients aged >80 years.

Methods Among 345 patients included in our previous
multicenter retrospective cohort study (chemotherapy for
urothelial carcinoma: renal function and efficacy study;
CURE study), the outcome of 30 patients aged >80 years
was reviewed before and after 2008 and compared with 315
young patients.

Results There were only 7 (4.6 %) elderly individuals
among all registered patients before 2008, whereas the
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number increased to 23 (12 %) after 2008. Before 2008,
only one elderly patient received MVAC, while GC (whose
rate was similar to the rate in young patients) was adminis-
tered to 13 patients (56.5 %) after 2008. The chemothera-
peutic effect and overall survival (OS) rate was not signifi-
cantly different between young and elderly patients. In the
elderly treated with the GC regimen, the renal impairment
rate after the first cycle was significantly higher, and the
presence of distant metastases and renal impairment were
independent prognostic factors in a multivariate analysis.
Conclusion Since GC was approved as the standard regi-
men for first-line chemotherapy in UC, selected elderly
patients have been able to safely receive systemic chemo-
therapy like young patients. The clinical response rate and
OS rate were similar to the young, but we need to moni-
tor changes in renal function more closely in the elderly
treated with GC.
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Abbreviations

ucC Urothelial carcinoma

GC Gemcitabine and cisplatin

MVAC/MEC Methotrexate, vinblastine, adriamycin,
and cisplatin/methotrexate, epirubicin, and
cisplatin

GP Gemcitabine and paclitaxel

CR Complete response

PR Partial response

PD Progressive disease

NC No change

MDRD Modification of Diet in Renal Disease

PS Performance status

Introduction

Cancer and aging are intimately linked [1], and urothelial
cancer (UC), which occurs most commonly in the elderly,
illustrates this connection well. Recently, individuals aged
75-84 years old account for the largest percentage (30 %)
of new cases of UC [2]. The vast majority of invasive UC
occurs in patients aged >65 years. At the time of initial
diagnosis, the median age is 71 and rising [3].

The methotrexate, vinblastine, adriamycin and cisplatin
(MVAC) regimen was used previously as first-line chem-
otherapy for metastatic UC [4]. Because the prognosis of
advanced UC is relatively poor with an aggressive tumor,
active treatment should be considered even in such an
elderly population. However, systemic chemotherapy in
elderly patients with advanced UC lacks data concerning
therapeutic efficacy and toxicity because common clinical
trials regarding MVAC, or other multidrug combination
chemotherapy, have been performed mostly on younger
and healthier individuals due to its severe toxicity. It is dif-
ficult to apply those results directly to treatment decisions
in the elderly, who often exhibit considerable comorbid-
ity and progressive restriction in the functional reserve of
multiple organ systems, which affects the pharmacokinet-
ics and pharmacodynamics of drugs including chemother-
apeutic agents [5, 6]. However, gemcitabine and cisplatin
(GC) have recently become the new standard chemotherapy
regimen based on a large multinational randomized clinical
trial (RCT) comparing MVAC and GC which indicated, in
2000, that GC had similar oncological efficacy and a lower
toxicity profile in advanced UC [7]. GC has also been used
widely in Japan as first-line chemotherapy for UC since the
use of gemcitabine for UC began being reimbursed by the
government in 2008. This transition may have an impact on
clinical decision-making, owing to a lower toxicity profile,

indicating that even elderly patients can possibly benefit
from systemic chemotherapy.

This study was conducted to clarify the current status of
systemic chemotherapy in elderly patients aged >80 years
with advanced UC based on our previous multicenter ret-
rospective cohort study (chemotherapy for urothelial car-
cinoma: renal function and efficacy; CURE study) of 345
Japanese UC patients who received systemic chemotherapy
for metastatic or unresectable cancer [8, 9]. We think that
this retrospective analysis may encourage future progress
in finding the optimal strategy for those patients.

Patients and methods
Patients

Basic patient data was provided from a CURE study in
which 345 patients with advanced or unresectable UC had
received systemic chemotherapy at a total of 17 Japanese
institutions between January 2004 and December 2010,
after excluding those who received peri-operative chemo-
therapy (either neoadjuvant or adjuvant chemotherapy) or
chemoradiation for bladder preservation. This retrospective
study was an Institutional Review Board-approved study
with all participating sites providing the necessary institu-
tional data sharing agreements prior to initiation.

Data at the start of chemotherapy included patient age,
height, weight, gender, performance status (PS), comorbid-
ity, TNM stage, site of metastases, kidney status, and serum
creatinine levels. In addition, the regimen of each patient’s
first-line chemotherapy, the planned dose of each drug, and
the presence or absence of dose reduction at the start of
chemotherapy were recorded and analyzed. The definition
of dose reduction depended on each physician. The median
follow-up duration was 10.4 months (range 1-97 months).
The observed toxicities during induction chemotherapy
were graded according to the Common Terminology Crite-
ria for Adverse Events (CTCAE) v4.0.

Among all patients, 30 individuals were aged >80 years.
We divided the 30 patients into three groups according to
the first-line chemotherapy they received as follows—(1)
GC group (3 or 4-week cycle), (2) MVAC/methotrexate,
epirubicin, and cisplatin (MEC) group as cisplatin-based
treatments, and (3) other/miscellaneous treatment group
(including the carboplatin-based [GCarbo/GDCarbo] or
non-platinum-based GP group). Tumor responses were
assessed based on the Response Evaluation Criteria in
Solid Tumors (RECIST v1.1) [10]. A complete response
(CR) required the total disappearance of all evidence of
UC for at least 4 weeks. A partial response (PR) required
a reduction of >30 % in the sum of the longest diam-
eters of the target lesions, without the appearance of any
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new lesions for at least 4 weeks. Progressive disease (PD)
was defined as the appearance of any new lesions, or an
increase of >20 % in the size of measurable lesions. No
change (NC) was defined as diseases that did not meet
any of the above criteria. Renal function was evaluated by
the measurement of serum creatinine levels and creatinine
clearance (CC) before and after each course of chemother-
apy in each institute. CC was measured by 24-h urine col-
lection, or calculated according to the Cockcroft and Gault
formula (CG-CCr), where CC = (140 — age) x weight
(kg)/0.814 x SC pmol/l, or according to the estimated
glomerular filtration rate (eGFR) formula, where eGFR
(ml/min/1.73 m?) = 194 x serum Cr — 1.094 x age
(years) — 0.287, which was modified for Japanese individ-
uals by adjusting the original Modification of Diet in Renal
Disease equation and was recommended by the Japanese
Society of Nephrology [11]. For this analysis, we calcu-
lated eGFR from patient data in order to apply it to meth-
ods to evaluate renal function for the whole population.

Statistical analysis

The variables of the different groups were compared using
the Chi-squared test or Mann—Whitney U test. The Kaplan—
Meier method was used to estimate the overall survival rate
(OS), which was compared using the log-rank test. OS was
measured from the start of systemic chemotherapy until
the date of death or until the last follow-up. The cause of

death was determined by the attending physicians at each
institution. Univariate and multivariate analyses for OS
were performed using Cox proportional hazards regression
models. Differences among groups were regarded as signif-
icant when p < 0.05. These analyses were performed with
the Statview version 5.0 statistical software package (SAS
Institute, Cary, NC, USA).

Results

Characteristics of 30 octogenarians with advanced
urothelial cancer treated with systemic chemotherapy

Table 1 shows the clinical characteristics of 345 UC
patients included in the CURE study according to age, i.e.,
<80 years (young patients; n = 315) or >80 years (elderly
patients; n = 30). No significant difference was observed
in clinical parameters such as gender, PS, or initial tumor
location among the groups. The percentage of locally
advanced disease was significantly higher in the elderly
group (5.1 vs 16.7 %, p = 0.0394). Regarding initial renal
function, the mean serum creatinine level (= SD) was
1.06 = 0.36 mg/dl in young patients and 1.13 + 1.04 mg/
dl in elderly patients (p = 0.7482). Nine of the 30 elderly
patients had a single functioning kidney because of previ-
ous surgery or severe hydronephrosis. There was no sig-
nificant difference in pre-treatment eGFR between young

Table 1 Characteristics of 345

patients in the CURE study Characteristic Age <80 years (n = 315) Age >80 years (n = 30) p value
according to age (80 years) n % n %

Gender
Male 225 71.4 20 66.7 0.7343
Female 90 28.6 10 333

Performance status
0-1 295 93.7 28 93.3 0.9999
24 20 6.3 2 6.7

Tumor location
Bladder 144 45.7 18 60.0 0.0840
Upper urinary tract 151 479 10 333
Both 20 6.3 2 6.7

Metastatic sites
None 16 5.1 5 16.7 0.0394
Lymph node 102 324 30.0
Other than lymph node 197 62.5 16 53.3

eGFR
Median (range) 57.8 (3.6-133.7) 51.7 (25.3-82.8) 0.1451

(ml/min/1.73 m?)

<60 ml/min/1.73 m? 186 59.0 21 70.0 0.2420
>60 ml/min/1.73 m? 129 41.0 9 30.0

eGFR estimated glomerular filtration rate

@ Springer



Int J Clin Oncol (2016) 21:1142-1149

1145

and elderly patients, although young patients showed
significantly higher CG-CCR values (59.4 £ 23.1 vs
43.4 £ 11.7 mg/dl, p < 0.0001).

Among all 30 elderly patients, 13 received GC, one
received MVAC, and 16 received other regimens (GCarbo
in 1, GDCarbo in 6, GP in 6, and miscellaneous regi-
mens in 3, respectively) as first-line chemotherapy. Com-
pared with young patients, the frequency of MVAC/MEC
was significantly lower (p < 0.005). The mean adminis-
tered cycles of all regimens was 3.1 in the young and 2.9
cycles in the elderly patients (p = 0.8711), while the mean
for the GC regimen was 3.8 in the young and 3.2 cycles
in the elderly patients. The changes in the patient popula-
tion were evaluated and divided into before and after 2008
groups, i.e., when the use of gemcitabine for UC began to
be reimbursed by public health insurance in Japan. There
were only 7 elderly patients (4.6 %) among all registered
patients before 2008, whereas the number increased to
23 (12 %) after 2008 (Table 2). When the selection pat-
tern of first-line chemotherapy in the elderly before 2008
was examined, only one patient received MVAC chemo-
therapy, which was the standard regimen for UC, while the
other 6 patients received different regimens. On the other
hand, after 2008, GC regimens, which have become the
new standard for chemotherapy, were administered to 13
of the elderly patients (56.5 %). This rate was similar to
that among young patients in the same era (90/169 patients
[53.3 %] received GC chemotherapy).

While 79 of 315 young patients (25.1 %) received
reduced-dose chemotherapy, the rate of reduced-dose
chemotherapy tended to increase in the elderly (13/30,
43.3 %, p = 0.0518). Among 13 patients with reduced-
dose chemotherapy, 7 (53.8 %) received the GC regi-
men and the other 6 (35.2 %) received non-GC regimens
(p = 0.5193). The dose reduction rate was higher in the
patients with an eGFR <60 ml/min/1.73 m? compared
with the patients with an eGFR >60 ml/min/1.73 m?
but it was not significant (52.3 and 22.2 %, respectively;
p = 0.2603). The reasons for dose reduction were renal
impairment in 5 patients, high age or low PS in 4 patients,
both in 3 patients, and unknown in one patient. Average

relative dose intensity (RDI) was 87.9, 78.3 and 85.1 %
for young patients with GC chemotherapy, elderly patients
with GC chemotherapy and young patients with MVAC/
MEC, respectively. While no significant difference was
found between young patients receiving MVAC/MEC and
GC chemotherapy, there was a significant difference in
average RDI between young and elderly patients receiving
GC chemotherapy (p = 0.0077).

Clinical outcomes of 30 octogenarians with advanced
urothelial cancer treated with systemic chemotherapy

As shown in Table 3, the first-line chemotherapeutic effect
was not significantly different between young and elderly
patients. Among the elderly, the CR rate was 13.3 %, while
it was 7.0 % in young patients. The response rate (CR + PR
rates) in the GC group was 69.2 % in the elderly, which
was the highest among all regimens. In the elderly treated
with the GC regimen, dose reduction did not have an
impact on the chemotherapeutic effect. Four of 6 patients
with full-dose GC showed responses, while 5 of 7 patients
with reduced-dose GC also showed responses, in contrast
to young patients in whom the response rate in the low-
dose group was significantly lower than the full-dose group
(3720, 15 % vs 43/72, 59.7 %), respectively; p < 0.001].
Regarding the adverse effects of GC chemotherapy,
there was no significant difference between young and
elderly patients according to the National Cancer Insti-
tute Common Terminology Criteria (NCI-CTC) classifica-
tion (Table 4). However, when we analyzed the changes in
serum creatinine levels before and after the first cycle of
GC chemotherapy [(final creatinine level — initial creati-
nine level)/initial creatinine level x 100 (%)] to evaluate
the influence of the GC regimen on renal function, it was
significantly higher in the elderly (1.5 % in young vs 20 %
increase in elderly patients; p = 0.0018), indicating that
renal damage, which did not emerge according to CTCAE
evaluation, may be more severe in elderly patients (Fig. 1).
In contrast, there was no remarkable change in serum cre-
atinine level among patients receiving MVAC/MEC or
other regimens regardless of their age (data not shown).

Table 2 Comparison of first-line chemotherapy regimens between the young and elderly patients

Chemotherapy regimen Age <80 years (n = 315)

Age >80 years (n = 30)

All 2004-2007 2008-2010 All 2004-2007 2008-2010

n % n % n % n % n %o n %
Gemcitabine + cisplatin 92 29.2 2 14 90 533 13 433 0 0.0 13 56.5
MVAC/MEC 135 429 101 69.2 34 20.1 1 33 14.3 0 0.0
Others 88 27.9 43 29.5 45 26.6 16 53.3 6 85.7 10 435

MEC methotrexate + epirubicin 4 cisplatin, MVAC methotrexate + vinblastine 4 adriamycin 4 cisplatin
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Table 3 Association between

. ; Chemotherapy/ All patients Age <80 years Age >80 years p value
ﬁrst—h.ne‘ chemotherapy regimen clinical response (n=315) (n=30)
and clinical response
n % n % n %
GC
CR + PR 55 52.4 46 50.0 9 69.2 0.3145
NC + PD 50 47.6 46 50.0 4 30.8
MVAC/MEC
CR + PR 48 353 48 35.6 0 0.0 0.0930
NC +PD 88 64.7 87 64.4 1 100.0
Others
CR + PR 43 41.3 37 42.0 6 375 0.9999
NC +PD 61 58.7 51 58.0 10 62.5

MEC methotrexate + epirubicin + cisplatin, MVAC methotrexate 4 vinblastine 4 adriamycin + cisplatin,
CR complete response, PR partial response, NC no change, PD progressive disease

Table 4 Adverse effects

Adverse All grade toxicity >@G3 toxicity
among those treated by GC effects
chemotherapy (NCI-CTC Age <80 years Age >80 years Age <80 years Age >80 years
grade) n (%) n (%) n (%) n (%)
Leukopenia 74 80.4 13 100.0 39 42.4 7 53.8
Neutropenia 2 2.2 1 7.7 2 2.2 0 0.0
Thrombocytopenia 77 83.7 10 76.9 35 38.0 5 38.5
Anemia 66 71.7 61.5 13 14.1 1 7.7
Liver dysfunction 10 10.9 23.1 1 1.1 0 0.0
Renal dysfunction 21 22.8 30.8 0 0.0 0 0.0
p=0.0018 As a clinical course, five of 30 elderly patients (16.7 %)
100 R received second-line chemotherapy; three of the 5 patients
received the GP regimen and the other two patients received
80 ¢ the MVAC or GDCarbo regimen. The 1- and 2-year OS
. rates in the elderly were 54.1 and 29.9 %, respectively,
60 which were not significantly different from those of young
S 20 J T patients (46.3 and 24.6 %, respectively).
2 i
§D 20 —4— Prognostic factors in elderly patients with advanced
.gﬂ urothelial cancer treated with systemic chemotherapy
oo p———— L . N N
o To identify the prognostic factors in elderly patients receiv-
8 20 = * ing systemic chemotherapy, the seven prognostic variables
s listed in Table 5 were examined. When we examined the
40 ° data in univariate analyses, we found that distant metasta-
ses, eGFR (>60 vs <60 ml/min/1.73 m2), the chemotherapy
-60 regimens (GC vs other), and the effect of first-line chemo-

less than 80 years over 80 years

Fig.1 Change in serum creatinine level before and after the first
cycle of GC chemotherapy

@ Springer

therapy (CR + PR vs NC + PD) were significant prognos-
tic factors for OS. On a multivariate analysis using those
four variables, the presence of distant metastases and eGFR
(>60 vs <60 ml/min/1.73 m?) were independent prognostic
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Table 5 Uni- and m}lltivariate Prognostic Overall survival
analyses of prognostic factors factors
on overall survival in 30 Univariate ~ Multivariate
patients aged >80 years
p value HR (95 % CI) p value
Gender (male vs female) 0.3267
Location (bladder tumor vs UTUC vs both) 0.2549
Distant metastasis (yes vs no) 0.0048 2.934 (1.12-7.688)  0.0285
Creatinine clearance by eGFR (>60 vs <60 ml/min/1.73 m?)  0.0158 0.287 (0.090-0.914) 0.0346
Dose reduction (yes vs no) 0.4941
Chemotherapy regimen (GC vs others) 0.0160 0.276 (0.074-1.025) 0.0545
Effect of first-line chemotherapy (CR/PR vs NC/PD) 0.0325 0.620 (0.184-2.086) 0.4398

UTUC upper urinary tract urothelial cancer, eGFR estimated glomerular filtration rate, CR complete
response, PR partial response, NC no change, PD progressive disease

factors (p = 0.0285 and 0.0346, respectively). Treatment
with GC was not found to be a significant prognostic fac-
tor but had a marginal effect on the prognosis (p = 0.0545).
On the other hand, the presence of dose reduction, visceral
metastasis and poor PS >2 were independently poor prog-
nostic factors in young patients and were the same as those
in the whole study population [8].

Discussion

In this study, we retrospectively reviewed the current sta-
tus of systemic chemotherapy in Japanese octogenarians
with advanced UC. Among all 345 registered patients in
the CURE study, 30 (9 %) were aged >80 years. When
changes in the percentage of the elderly were evaluated
before and after 2008, it increased from 4.6 to 12 % after
the use of gemcitabine for UC began to be reimbursed
by public health insurance in Japan. Our results showed
that the selection pattern of first-line chemotherapy in the
elderly also changed after 2008. Only 14.3 % received
MVAC chemotherapy, which was the standard regimen for
UC before 2008, while 6 patients received other regimens.
On the other hand, 56.5 % of the elderly received GC regi-
mens, which have become the new standard in chemo-
therapy after 2008. This rate was similar to that of young
patients in the same era, indicating that there was a trend
change in which selected elderly patients have been able to
safely receive standard systemic chemotherapy like young
patients in the GC era.

Furthermore, the dose reduction rate also increased in
the elderly. We speculate that this observation is due to cli-
nicians paying more attention to renal impairment or low
PS in the elderly. In other words, the clinicians give weight
to the prolongation of active life expectancy, the compres-
sion of morbidity, and functional preservation, in addition
to the prolongation of survival and symptom management

in chemotherapy in the elderly. We speculate that another
reason for dose reduction is that the various methods of
evaluating renal function among each institute may have
influenced the selection of patients who are unfit for cispl-
atin [12-14]. A future study to determine which method is
appropriate for the evaluation of renal function in elderly
patients receiving chemotherapy must be conducted.

There is no significant difference in the efficacy of
chemotherapy or post-chemotherapeutic OS rates between
young and elderly patients. Interestingly, among the GC-
treated population, dose reduction had no influence on the
efficacy in elderly patients, unlike young patients. Inappro-
priate dose reduction commonly leads to under-treatment,
but the National Comprehensive Cancer Network guide-
lines suggested that the first dose of chemotherapy should
be adjusted to the GFR in individuals aged >65, and in
the absence of serious toxicity, successive chemotherapy
doses should be escalated to prevent the risk of under-
treatment [15]. Although the sample size was small, our
result may also reflect that it is most important to control
adverse effects in the chemotherapy of elderly patients even
if the dose is reduced. In this regard, we found that when
we compared the serum creatinine changes in young and
elderly GC-treated patients during the first cycle, creati-
nine levels were significantly increased only in the elderly
even if the dose reduction rate was higher. Thyss et al. [16]
reported that cisplatin at moderate doses can be adminis-
tered reasonably to patients aged >80 years, but our results
indicate that dose adjustment is strongly recommended in
the elderly for agents whose parent compounds are com-
pletely or partially excreted by the kidneys and also for
agents that give origin to renally excreted active or toxic
metabolites. Recently, EORTC 30986 revealed that GCarbo
is equivalent to carboplatin/methotrexate/vinblastine
(M-CAVI) in efficacy with less adverse effects in cisplatin-
unfit patients [17, 18]. In this study, the number of those
receiving the GCarbo regimen was very low, but whether
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we should select lower-dose GC or GCarbo regimens for
elderly patients should be investigated in the future.

Our multivariate analysis of survival revealed that dis-
tant metastasis and renal impairment (eGFR <60 ml/
min/1.73 m?) were independent unfavorable prognostic fac-
tors in the elderly, while dose reduction, visceral metasta-
ses, and lower PS were independent unfavorable prognos-
tic factors in young patients and were the same as those in
the whole study population [8]. Our results indicate that
the status of the disease and the physiological condition
of patients become more important as the patient ages. In
particular, the maintenance of renal function, as it would
be more crucial to administer systemic chemotherapy in the
elderly compared to the young. Taking into account comor-
bidities, PS, geriatric functional status including renal func-
tion, and the status of the disease, we need to develop ways
to guide our decision-making for optimal therapy in the
elderly with advanced UC.

Our analysis has several limitations. Many potential
biases resulting from the retrospective design of the anal-
ysis must be taken into account. Although we examined a
relatively large population of metastatic UC patients treated
with systemic chemotherapy, the sample size of the elderly
was still small. We were not able to estimate the ratio of
elderly patients who could receive systemic chemother-
apy to the total number of elderly patients with advanced
or unresectable UC. Furthermore, we did not investigate
which treatment options were performed for patients unin-
volved in this study. There may also have been differences
in therapeutic flow such as decision-making by physicians,
the protocol of the chemotherapy regimen, and the follow-
up protocol among the institutions that collaborated with
us. Information about supportive care for chemotherapy
such as anti-emesis drugs, fluid infusion and hospitalization
were lacking. Furthermore, our evaluation of older indi-
viduals based on geriatric assessment and other parameters
reflecting physiologic age (such as inflammatory cytokines)
was not uniform, which may allow for the investigation of
prognostic factors in clinical practice. Today, all patients
aged >70 years are recommended to undergo some form of
geriatric assessment such as the Comprehensive Geriatric
Assessment [19, 20]. However, we believe that this retro-
spective data analysis could help in conducting prospec-
tive clinical trials for the management of advanced UC in
the future. In this study, we recognized that GC regimens
can be safely administered and are beneficial for selected
elderly patients with advanced UC; however, dose reduc-
tion is necessary because of renal impairment, a physi-
ologic change appearing commonly with advanced age.
If we could make an individualized assessment of the
condition of elderly patients, there is the possibility that
advanced age would not be an exclusion criterion in clini-
cal trials of advanced UC.

@ Springer

In conclusion, this retrospective multi-institutional study
showed that current GC chemotherapy with supportive care
has enabled selected elderly patients to receive systemic
multidrug chemotherapy like young patients, and the clini-
cal response rate and OS rate were similar between the two
populations. Our results may support future prospective
clinical trials to determine the population that can receive
the benefits of chemotherapy, and the best regimen or
appropriate dosage for elderly patients.
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