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Abstract.
BACKGROUND: Radical cystectomy (RC) is the standard treatment for muscle invasive bladder cancer, but approximately
half of all patients will ultimately succumb to disease progression despite apparent cure with extirpative surgery. Elderly
patients are at especially high risk of advanced disease and may benefit from perioperative systemic therapy.
OBJECTIVE: To assess the real-world benefit of adjuvant chemotherapy (AC) in patients ≥75 years old.
METHODS: We retrospectively reviewed patients who underwent RC for non-metastatic urothelial carcinoma of the bladder
(UCB) from 12 participating international medical institutions. Kaplan-Meier survival curves and Cox regression models
were used to assess the association between age groups, administration of AC and oncological outcome parameters such as
recurrence-free survival (RFS), cancer-specific survival (CSS) and overall survival (OS).
RESULTS: 4,335 patients were included in the analyses, of which 820 (18.9%) were ≥75 years old. These elderly patients
had a higher rate of adverse pathologic features. In an univariable subgroup analysis in patients ≥75 years with lymph node
metastasis, 5-year OS was significantly higher in patients who had received AC (41% vs. 30.9%, p = 0.02). In a multivariable
Cox model that was adjusted for several established outcome predictors, there was a significant favorable association between
the administration of AC in elderly patients and OS, but no RFS or CSS.
CONCLUSION: In this large observational study, the administration of AC was associated with improved OS, but not
RFS or CSS, in elderly patients treated with RC for UCB. This is of clinical importance, as elderly patients are more likely
to have adverse pathologic features and experience worse survival outcomes. Treatment of UCB should include both a
multidisciplinary approach and a geriatric evaluation to identify patients who are most likely to tolerate and benefit from AC.
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INTRODUCTION

Radical cystectomy (RC) is the standard treatment
for muscle-invasive bladder cancer (MIBC); but due
to its heterogeneous nature and high rate of occult
metastases, approximately half of all patients will
ultimately succumb to disease progression despite
apparent cure with extirpative surgery [1–4]. There is
an unmet need to provide reliable risk-stratification
tools for patient selection towards perioperative sys-
temic therapy [5], as biomarkers that add sufficient
value on outcome prediction are still missing [6–13].
Furthermore, clinical stage is discrepant with final
pathologic stage and only postoperative pathologic
features offer the highest prognostic value [4, 13–15].
Still, due to the aggressiveness of MIBC, in all eli-
gible patients, RC and cisplatin-based neoadjuvant
chemotherapy (NAC) is considered as the standard of
care, due to level one evidence demonstrating a net-
benefit in overall survival (OS) and recurrence-free
survival (RFS), relative to no NAC [3, 16, 17].

Adjuvant chemotherapy (AC) has frequently been
favored over NAC as treatment decisions can be
based on pathological staging, however, there are
only weak data comparing the efficacy of both treat-
ment modalities [18]. This could be especially true
for older patients, as treating physicians may find

the potential detrimental effect of NAC and the risk
of overtreatment particularly disadvantageous in this
specific group of patients [19]. As MIBC is consid-
ered more aggressive in the elderly population, older
patients may therefore especially benefit from AC
[20, 21]. However, only observational studies and
meta-analyses have demonstrated a clear benefit to
RFS and OS for the use of AC vs. surgery alone
[22, 23]. Multiple prospective studies failed to con-
firm its efficacy over deferred chemotherapy at time
of recurrence due to poor accrual [24–26]. Patient
selection for the use of AC is of highest importance,
as especially patients with lymph node metastases
and/or ≥pT3 disease seem to benefit from AC [5,
22, 23, 27, 28]. Older patients are known to be less
likely to receive appropriate treatment for MIBC,
including a less frequent administration of AC, even
though it has been demonstrated that they can tolerate
platinum-based chemotherapy sufficiently well [29,
30]. However, the real-world benefit of AC among
these patients remains poorly defined.

We hypothesized that administration of AC can
improve survival outcomes in elderly patients treated
with RC for urothelial carcinoma of the bladder
(UCB). To test this hypothesis, we compared survival
outcomes of patients treated with or without AC after
RC in a large, international-multicenter study. We
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also conducted multiple subgroup analyses in order
to evaluate which patients may particularly benefit
from AC.

METHODS

Subjects/patients

Patients selection
This retrospective study included patients who

underwent RC between 1990 and 2012 for non-
metastatic UCB from 12 participating international
medical institutions. No patient received NAC or
radiotherapy. All cases were histologically confirmed
urothelial carcinoma of the bladder with only minor
variant component, if any. Extent of lymph node dis-
section and the choice of urinary diversion were at
the surgeon’s discretion. Patients with any concomi-
tant second malignancy other than UCB, concomitant
upper urinary tract carcinoma or missing data were
excluded. The study was approved by the local
ethics committees at all participating institutions
and informed consent for participation in future ret-
rospective studies were obtained from all eligible
patients (IRB 0698 26900).

All surgical specimens were processed according
to standard pathological procedures as previously
described [4]. All tumors were histologically con-
firmed to be UCB, staged according to the American
Joint Committee on Cancer (AJCC) Staging Manual
(8th edition) TNM classification and graded accord-
ing to the 1973 World Health Organization grading
system. The presence of concomitant carcinoma in
situ (CIS) was defined as the presence of CIS in
conjunction with another tumor other than CIS [31].
Pelvic lymph nodes were examined grossly, and
all lymphoid tissue was submitted for histological
examination. Positive soft tissue surgical margin was
defined as the presence of tumor at inked areas of soft
tissue on the RC specimen [32]. Urethral or ureteral
margins were not considered as soft tissue surgical
margins. Lymphovascular invasion was defined as
the unequivocal presence of tumor cells within an
endothelium-lined space without underlying muscu-
lar walls [33].

AC was defined as the administration of any che-
motherapeutic agent started within three months
of RC at the discretion of the treating physician
and according to international guideline recommen-
dations. No detailed information concerning the
specific agents or number of cycles administered are
available. Clinical and radiological follow-up was

performed in accordance with institutional protocols.
For most patient’s physical examination, radiolog-
ical imaging, and urine cytology were obtained
every three months for two years, then semiannu-
ally between the second and the fifth year. After five
years, annual follow up was performed. Tumor recur-
rence was defined as the occurrence of locoregional
recurrence or distant metastasis on radiological imag-
ing. Cause of death was abstracted from medical
charts end/or from death certificates [34]. Patient data
were collected and stored in a common anonymized
dataset.

Statistical analysis
Report of categorical variables included frequen-

cies and proportions. Reporting of continuous coded
variables focused on medians and interquartile ranges
(IQR). The cohort was split into two cohort accord-
ing to their age group (< 75 years vs. ≥75 years
old at time of RC). With respect to these differ-
ent age groups, group comparisons were performed
using the chi-squared and Mann–Whitney U tests, as
appropriate.

Kaplan-Meier survival curves and log-rank tests
analyzed the association between age and oncologi-
cal outcome parameters such as RFS, cancer-specific
survival (CSS), and OS. The assumption of propor-
tional hazards was assessed by Schoenfeld residuals
plots. If conditions of non-proportional hazards were
found, the Peto & Peto modification of the Gehan-
Wilcoxon test was used instead of the log rank test for
comparison of survival outcomes, as this test is also
efficient when the proportional hazard assumption is
violated [35]. Association between prognostic vari-
ables and RFS, cancer-specific survival (CSS) and OS
were assessed in univariable and multivariable Cox
regression models, if the assumption of proportional
hazards was not violated. Clinical and pathologic
tumor grade was excluded as an independent vari-
able for all predictive models, since the vast majority
of all RC patients had high grade UCB. All reported
p-values were two-sided, and statistical significance
was set at 0.05. Statistical analyses were performed
using R Version 3.6.3.

RESULTS

Patient demographics

Patient characteristics are displayed in Table 1.
Median age of the entire cohort was 67.0 years
(IQR 59.7–73.1) Elderly patients had significantly
higher rates of adverse pathologic features such as
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Table 1
Association of age and Administration of Adjuvant Chemotherapy with Clinicopathologic Characteristics in 4,335 Patients Treated with

Radical Cystectomy for Urothelial Carcinoma of the Bladder

Variable Reference Overall Overall population p Patients ≥ 75 years p
population stratified by age stratified by use of AC

N (%) <75 years ≥75 years AC no AC yes
4335 3515 (81.1) 820 (18.9) 718 (87.6%) 102 (12.4%)

Gender Male 3464 (79.9) 2843 (80.9) 621 (75.7) 0.001 536 (74.7) 85 (83.3) 0.073
Thrombocytosis yes 476 (11) 371 (11) 105 (13) 0.073 91 (13) 14 (14) 0.9
Hypoalbuminemia yes 627 (14) 472 (13) 155 (19) <0.001 139 (19) 16 (16) 0.5
Perioperative blood transfusion yes 1,143 (26) 929 (26) 214 (26) 0.9 187 (26) 27 (26) > 0.9
Clinical tumor grade Grade 2 43 (1.0) 42 (1.2) 1 (0.1) 0.005 1 (0.1) 0 (0.0) 0.73

Grade 3 4156 (95.9) 3362 (95.6) 794 (96.8) 693 (96.5) 101 (99.0)
NA 136 (3.1) 111 (3.2) 25 (3.0) 24 (3.3) 1 (1.0)

Clinical tumor stage cTa 141 (3.3) 121 (3.4) 20 (2.4) 0.011 17 (2.4) 3 (2.9) 0.025
cTis 308 (7.1) 253 (7.2) 55 (6.7) 54 (7.5) 1 (1.0)
cT1 1078 (24.9) 896 (25.5) 182 (22.2) 161 (22.4) 21 (20.6)
cT2 2372 (54.7) 1896 (53.9) 476 (58.0) 412 (57.4) 64 (62.7)
cT3 171 (3.9) 129 (3.7) 42 (5.1) 33 (4.6) 9 (8.8)
cT4 129 (3.0) 109 (3.1) 20 (2.4) 17 (2.4) 3 (2.9)
NA 136 (3.1) 111 (3.2) 25 (3.0) 24 (3.3) 1 (1.0)

Pathological tumor grade Grade 1 227 (5.2) 197 (5.6) 30 (3.7) 0.024 29 (4.0) 1 (1.0) 0.194
Grade 2 54 (1.2) 48 (1.4) 6 (0.7) 6 (0.8) 0 (0.0)
Grade 3 4054 (93.5) 3270 (93.0) 784 (95.6) 682 (95.1) 101 (99.0)

Pathological tumor stage pT0 227 (5.2) 197 (5.6) 30 (3.7) <0.001 29 (4.0) 1 (1.0) <0.001
pTa 123 (2.8) 108 (3.1) 15 (1.8) 15 (2.1) 0 (0.0)
pTis 424 (9.8) 353 (10.0) 71 (8.7) 68 (9.5) 3 (2.9)
pT1 585 (13.5) 518 (14.7) 67 (8.2) 65 (9.1) 2 (2.0)
pT2 1042 (24.0) 852 (24.2) 190 (23.2) 175 (24.4) 15 (14.7)
pT3 1371 (31.6) 1062 (30.2) 309 (37.7) 261 (36.4) 48 (47.1)
pT4 563 (13.0) 425 (12.1) 138 (16.8) 105 (14.6) 33 (32.4)

Soft tissue surgical margin status positive 262 (6.0) 89 (5.4) 73 (8.9) <0.001 57 (7.9) 16 (15.7) 0.017
Lymphovascular invasion positive 1475 (34.0) 1147 (32.6) 328 (40.0) <0.001 263 (36.7) 64 (62.7) <0.001
Concomitant Carcinoma in situ positive 2154 (49.7) 1741 (49.5) 413 (50.4) 0.695 364 (50.8) 49 (48.0) 0.682
No. of lymph nodes removed mean (SD) 23.55 (18.02) 24.15 (18.18) 21.00 (17.07) <0.001 20.76 (17.06) 22.65 (17.21) 0.297
No. of positive lymph nodes mean (SD) 1.25 (4.61) 1.25 (4.58) 1.27 (4.75) 0.886 1.03 (4.82) 2.98 (3.89) <0.001
Lymph node metastases positive 1127 (26.0) 906 (25.8) 221 (27.0) 0.518 152 (21.2) 69 (67.6) <0.001
Three-month mortality rate yes 140 (3.2) 0 (0) 140 (17) 0.001 88 (12) 11 (11) 0.8

lymphovascular invasion, advanced tumor stage or
higher clinical and pathologic tumor grade. Despite
this higher rate of adverse pathologic features, AC
was significantly less often administered in patients
aged ≥75 years (12.4% vs. 25.1%, p < 0.001).

Patients ≥75 years old who were selected to
receive AC had significant higher rates of advanced
tumor stage, positive soft tissue surgical margins,
lymphovascular invasion and lymph node metastasis
(Table 1). The rate of thrombocytosis, perioperative
blood transfusion, hypoalbuminemia as well as the
three-months mortality rate was similar in patients
≥75 years old that received adjuvant chemotherapy
than in patients ≥75 years old that did not receive AC.

Survival analyses

Median follow up of patients alive was 42.4
months (IQR 18.3–85.1) for the entire cohort. The

5-year estimates for RFS, CSS and OS were 60.8%
(95%CI 59.1–62.5%), 66.9% (95%CI 65.3–68.6%)
and 55.9% (95%CI 54.2–57.6%), respectively. On
survival analyses, patients aged ≥75 years had sig-
nificantly worse survival outcomes with respect to
RFS, CSS and OS compared to patients <75 years
(p < 0.001, Fig. 1).

Effect of adjuvant chemotherapy

On univariable survival analyses of the entire
cohort, patients who had received AC had a sig-
nificantly worse 5-year CSS (47.3% vs. 73.6%, p <
0.001) and 5-year OS (42.2% vs. 60.3%, p < 0.001)
in comparison to patient who had not received AC.
5-year RFS was found to be similar for both groups
(60.5% vs. 61.8%, p = 0.37). In a subgroup analyses
of patients aged ≥ 75 years, patients who had received
AC also suffered significantly worse 5-year RFS
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Fig. 1. Kaplan-Meier Curves for 5-Year Recurrence-Free Survival; Cancer-Specific Survival and Overall Survival by Age Groups (< 75 vs.
≥ 75 years old).
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(30.9% vs. 58.1%, p < 0.001), 5-year CSS (34.2% vs.
64.2%, p < 0.001) and 5-year OS (28.7% vs 43.6%,
p = 0.007).

In a subgroup analyses of patients ≥75 years with
lymph node metastases, patients who had received
AC showed a significantly better 5-year OS (41%
vs. 30.9%, p = 0.02). While 5-year RFS and CSS
were also favorable for patients who had received
AC, this did not reach statistical significance (Fig. 2).
For patients ≥75 years with either ≥pT3 disease or
any NOCD (non-organ confined disease), there were
no significant group differences with respect to the
administration of AC and survival outcomes (Figs. 3
and 4). In comparison, patients <75 years with lymph
node metastases who had received AC also showed
a significantly better 5-year RFS (32.1% vs. 26.6%,
p < 0.001), 5-year CSS (38.2% vs. 31.5%, p = 0.011)
and 5-year OS (34.3 vs. 24.4%, p < 0.001). However,
again in patients <75 years with either ≥pT3 disease
or any NOCD, there were no significant group differ-
ences with respect to the administration of AC and
survival outcomes (p > 0.05 for all endpoints).

In a multivariable Cox model that was adjusted
for several established outcome predictors, patients
≥75 years who had received AC showed favorable
survival outcomes with respect to OS compared to
patients ≥75 years who had not received AC (HR
0.75 [95%CI 0.56–0.99] p = 0.045, Table 2). This
effect was even more pronounced in the subgroups of
patients with either lymph node metastases (HR 0.64
[95%CI 0.45–0.9] p = 0.011) or ≥pT3 disease (HR
0.63 [95%CI 0.46–0.86] p = 0.003, Table 2). How-
ever, there was no significant effect on either RFS
or CSS and the association remained insignificant
in all further subgroup analyses. The same model in
patients aged <75 years also showed a favorable effect
for the administration of AC with respect to OS (HR
0.89 [95%CI 0.79–1.0] p = 0.047) and on subgroup
analyses (lymph node metastases: HR 0.66 [95%CI
0.56–0.79] p < 0.001; ≥pT3disease: HR 0.84 [95%CI
0.73–0.96] p = 0.013). However, there was again no
significant association between the administration of
AC and RFS or CSS and the association remained
insignificant in all further subgroup analyses.

DISCUSSION

Despite cumulative evidence to higher incidence
and mortality in the ever-growing elderly population,
there is very little data concerning the effectiveness
of multimodal treatment strategies for UCB for these

patients [19, 20, 36]. With this retrospective analysis,
we aimed to inform the debate concerning the optimal
management of UCB in the elderly with real world
evidence on the benefit of AC after RC. Management
of UCB in the elderly should take into consideration
that, while aging is in fact a heterogeneous process,
many elderly patients are frail and their tumors show
more aggressive behavior [19–21]. In our large mul-
ticenter database, we verified that elderly patients are
more likely to suffer from advanced disease. Still, we
found that elderly patients were less likely to receive
AC. These findings are in line with previous findings
by Leveridge et al., who analyzed the outcomes of
1,331 patients aged ≥75 years undergoing RC for
UCB from 1994 to 2008 [37].

On univariable survival analyses of patient aged
≥75 years, we were not able to demonstrate a signifi-
cant benefit for the administration of AC with respect
to RFS, CSS or OS. Several previous studies that ana-
lyzed a non-age specific cohort had similar findings,
and it was only on meta-analyses that a small, yet sig-
nificant survival benefit could be demonstrated [22,
24, 26]. The likely explanation is that only patients
with poor prognostic factors were selected for admin-
istration of AC and subsequently suffered worse
survival outcomes due to advanced and aggressive
disease. In a subgroup analysis of patients with lymph
node metastases, we found favorable outcomes after
the administration of AC with respect to OS. Contrary
to data by Leveridge et al., in our study, this associa-
tion did not reach statistical significance for RFS or
≥pT3 disease. These conflicting results may be due
to different cut off groups that were used for classi-
fication of age. Overall, our findings emphasize that
the effect of AC in the elderly is significantly modi-
fied by the individual’s risk of disease recurrence and
optimal patient selection is of the utmost importance
in clinical decision making.

After adjusting for established prognostic vari-
ables, we were able to demonstrate a significant
favorable association between the administration of
AC and OS on multivariable Cox regression analyses.
This effect was even more pronounced in the sub-
groups of patients with either lymph node metastases
or ≥pT3 disease and similar to the effect in patients
aged < 75 years. While an OS benefit is arguably
the most unambiguous and ultimately most important
endpoint for many patients, it may not be the optimal
endpoint in the elderly population and could poten-
tially be affected by a selection bias. In contrary, even
on subgroup analyses of patients with advanced dis-
ease there was no benefit with respect to RFS or CSS.
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Fig. 2. Kaplan-Meier Curves Demonstrating The Effect of Adjuvant Chemotherapy on Recurrence-Free Survival; Cancer-Specific Survival
and Overall Survival in Patients ≥75 Years Old with Lymph Node Metastases.
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Fig. 3. Kaplan-Meier Curves Demonstrating The Effect of Adjuvant Chemotherapy on Recurrence-Free Survival; Cancer-Specific Survival
and Overall Survival in Patients ≥75 Years Old with ≥pT3 Disease.
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Fig. 4. Kaplan-Meier Curves Demonstrating the Effect of Adjuvant Chemotherapy on Recurrence-Free Survival; Cancer-Specific Survival
and Overall Survival in Patients Over 75 Years with any Non-Organ Confined Disease.
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Table 2
Multivariable Cox Regression Analyses of the Association of Adjuvant Chemotherapy with Clinicopathologic Characteristics in 820 Patients

≥75 Years Old Treated with Radical Cystectomy for Urothelial Carcinoma of the Bladder

Subgroups Variable n Recurrence-free Cancer-specific Overall Survival
Survival Survival

HR 95%CI p HR 95%CI p HR 95%CI p

All patients ≥75 years
old (n = 820)

Use of adjuvant chemotherapy
(Ref.: no)

102 0.95 0.7–1.3 0.77 0.85 0.61–1.2 0.35 0.75 0.56–0.99 0.045

Gender (Ref.: female) 621 0.97 0.74–1.3 0.8 1.01 0.76–1.3 0.96 1.01 0.83–1.25 0.89
≥pT3 disease (Ref.: < pT3) 447 1.81 1.37–2.4 < 0.001 2.15 1.58–2.9 < 0.001 1.7 1.38–2.11 < 0.001
LNM (Ref.: negative) 221 2.28 1.75–3.0 < 0.001 2.62 1.98–3.5 < 0.001 1.97 1.58–2.46 < 0.001
LVI (Ref.: negative) 328 1.81 1.41–2.3 < 0.001 1.8 1.38–2.4 < 0.001 1.52 1.25–1.85 < 0.001
Surgical margins (Ref.: negative) 73 1.41 1.02–1.9 0.039 1.6 1.14–2.2 0.006 1.2 0.89–1.61 0.23
CIS (Ref.: negative) 413 0.96 0.76–1.2 0.74 1.02 0.79–1.3 0.88 1.25 1.04–1.5 0.02

All patients ≥75 years
old with lymph node
metastases (n = 221)

Use of adjuvant chemotherapy
(Ref.: no)

69 0.85 0.59–1.2 0.39 0.75 0.51–1.1 0.14 0.64 0.45–0.9 0.011

Gender (Ref.: female) 164 0.83 0.57–1.2 0.35 0.89 0.59–1.3 0.55 1.16 0.8–1.7 0.44
≥pT3 disease (Ref.: < pT3) 178 1.93 1.17–3.2 0.01 2.33 1.33–4.1 0.003 2.27 1.42–3.6 < 0.001
LVI (Ref.: negative) 143 1.61 1.09–2.4 0.016 1.86 1.23–2.8 0.003 1.78 1.24–2.6 0.002
Surgical margins (Ref.: negative) 42 1.37 0.91–2.1 0.126 1.72 1.13–2.6 0.012 1.45 0.99–2.1 0.055
CIS (Ref.: negative) 109 0.93 0.65–1.3 0.68 0.9 0.62–1.3 0.6 1.02 0.73–1.4 0.91

All patients ≥75 years
old with ≥pT3 disease
(n = 447)

Use of adjuvant chemotherapy
(Ref.: no)

81 0.78 0.56–1.1 0.15 0.72 0.5–1.0 0.071 0.63 0.46–0.86 0.003

Gender (Ref.: female) 341 1.06 0.77–1.4 0.83 1.13 0.81–1.6 0.48 1.24 0.94–1.63 0.13
LNM (Ref.: negative) 178 2.41 1.79–3.3 < 0.001 2.77 2.01–3.8 < 0.001 2.15 1.66–2.79 < 0.001
LVI (Ref.: negative) 252 2.08 1.54–2.8 < 0.001 2.17 1.58–3.0 < 0.001 1.82 1.42–2.34 < 0.001
Surgical margins (Ref.: negative) 62 1.4 1.0–2.0 0.052 1.58 1.12–2.2 0.01 1.18 0.86–1.61 0.3
CIS (Ref.: negative) 193 0.91 0.69–1.2 0.52 0.97 0.72–1.3 0.83 1.17 0.92–1.48 0.2

Ref. = Reference, LNM = Lymph Node Metastases, CIS = Carcinoma in situ, LVI = Lymphovascular invasion, HR = Hazard ratio 95%CI=95%
Confidence interval, p = P-Value.

These conflicting results may be due to the fact that
the optimal chemotherapeutic regimen for elderly
patients in this specific setting remains unknown. A
recent non-age specific meta-analysis of the benefit
of AC reported that only the regimen of cisplatin,
gemcitabine and paclitaxel is associated with signifi-
cant improvement in both RFS and OS [38]. However,
patients aged ≥70 years are known to be less likely to
receive cisplatin-based chemotherapy than younger
patients [37]. However, just like the curative treat-
ment of RC should not be withheld from elderly
patients, they should also not be withheld a poten-
tially life-saving AC only based on chronological age
alone. The treatment of UCB in the elderly should be
individualized, focusing on biological age and perfor-
mance status [19, 20]. A multidisciplinary approach
and a geriatric evaluation are needed to identify
patients eligible for AC [20]. Our study shows fur-
ther trials concerning the optimal chemotherapeutic
regimen and the value of presumably more tolerable
agents, such as non-cisplatin-based chemotherapy,
are required to investigate adjuvant treatment strate-
gies in the management of UCB in the elderly. The
demonstrated inefficacy of AC to improve RFS or
CSS in the elderly population also warrants the

investigation of the benefit of novel immunothera-
peutic drugs in the adjuvant and neoadjuvant setting,
as such agents might demonstrate a more compelling
clinical net-benefit for all endpoints and thus change
clinical practice.

While the strength of this cohort is its homo-
geneity in treatment allocation and its international,
multicenter nature, the study is limited by its retro-
spective design and the short median follow-up of
42.4 months. However, previous data suggest that
over two-third of patients experience disease recur-
rence after RC within 12 months and ≥90% within 24
months [39]. We do not have any data, why patients
who had an indication for administration of AC did
not receive it. This could reflect a selection bias.
Nevertheless, we feel that this does not necessarily
contradict our main finding, which is that optimal
patient selection is necessary to identify patients
who are most likely to tolerate and benefit from
AC. Another limitation is the missing information
concerning the specific chemotherapeutic regimen
administered and about the administration of deferred
chemotherapy at time of recurrence. Furthermore,
more appropriate endpoints such as quality of life
or as functional independence would be preferable
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in the elderly population [40]. Well-designed, ran-
domized trials would be superior to fully establish
the administration of AC in the elderly population
and further improve patient selection, however, the
advent of novel agents suggests that such a random-
ized clinical trial is unlikely to ever be successfully
concluded.

CONCLUSION

In this large observational study, AC was asso-
ciated with improved OS, but not RFS or CSS, in
elderly patients treated with RC for UCB. This is
of clinical importance, as elderly patients are more
likely to have adverse pathologic features and expe-
rience worse survival outcomes. Treatment of UCB
should include both a multidisciplinary approach and
a geriatric evaluation to identify patients who are
most likely to tolerate and benefit from AC. Elderly
patients should not be precluded from AC due to their
chronological age alone.
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