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Abstract

Introduction: We aimed to compare the treatment patterns and oncological outcomes, including
postoperative morbidity and chemotherapy use, between octogenarians and patients <80 years of
age who underwent radical cystectomy for bladder cancer.

Methods: We conducted a retrospective analysis of 119 patients who underwent radical
cystectomy for bladder cancer at our center between January 2013 and April 2019.
Comorbidities, clinical and pathological data, 30-day postoperative morbidity, and perioperative
chemotherapy use were compared between octogenarians (n=31) and younger patients (n=88).
Cancer-specific and overall survival rates were estimated with the Kaplan-Meier method and
compared between the groups.

Results: No significant differences were found between the age groups in clinical and
pathological findings, including Charlson comorbidity index, modified frailty index, albumin
level, renal function, and TNM stage. The median followup for survivors was 19 months
(interquartile range [IQR] 11-30). Major complications (Clavien-Dindo grade >3) and 30-day
postoperative mortality rates did not differ between the age groups (p=0.3 and p=0.18,
respectively). Despite no difference in baseline glomerular filtration rates, perioperative
chemotherapy utilization rate was lower among octogenarians compared to younger patients
(13% vs. 34%, p=0.03). Estimated two-year cancer-specific survival for octogenerians and
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younger patients were 40% and 75%, respectively. Similarly, estimated two-year overall survival
rates were 30% and 69%, respectively. Both cancer-specific and overall survival rates were
significantly lower in octogenarians (p=0.007 and p=0.001, respectively).

Conclusions: Radical cystectomy in octogenarians results in comparable short-term outcomes as
in younger patients. However, in the elderly population, perioperative chemotherapy utilization
rates are lower and survival is inferior.

Introduction

Bladder cancer (BC) is the fourth most common cancer in men and the fourth leading cause of
cancer death among octogenarian males. Incidence rates increase with age, and the average age
at diagnosis is 73."* The observed rise in overall life expectancy along with an increase in the
age of BC patients have resulted in an increase in long-term survivors and a corresponding
growth in the cumulative expenditure reaching over $170,000 per patient during the course of
illness.?

Radical cystectomy (RC) and urinary diversion is the primary treatment for patients
presenting with muscle invasive bladder cancer (MIBC). Moreover, the use of neoadjuvant
chemotherapy is often indicated prior to RC, resulting in a significant overall survival benefit.*
However the procedure has been associated with high postoperative morbidity including major
complications in 15% of patients and a 30-day mortality rate of 1.5%.° In this context, there are
inconsistent data regarding the safety of RC among the elderly. While some studies reported
older patients have comparable perioperative morbidity to younger patients®'°, others suggest
increased postoperative complications and a higher mortality rate among the formers.''"'> While
acknowledging the oncologic benefits of RC in all age groups,'® many urologists refrain from
performing the procedure in elderly patients, particularly in octogenarians.'”"'* This likely
reflects concern from treatment-related morbidity and mortality. Less is known about
perioperative chemotherapy (POC) administration patterns and its ensuing consequences among
octogenarians undergoing RC.

In the current study we aimed to characterize the post-operative morbidity and POC
utilization patterns in octogenarians undergoing RC and compare them to younger patients.

Methods

Study population
After obtaining institutional review board approval we reviewed our prospectively assembled
institutional database to extract the medical records of 127 patients who underwent RC and
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urinary diversion between January 2013 and April 2019. We excluded 7 patients who had
cystectomy for non-malignant disease and 1 patient treated with metastatic disease at
presentation, leaving 119 patients for analyses. All patients included in the study cohort were
diagnosed with muscle invasive or high-risk non muscle invasive BC refractory to conservative
therapy. Metastatic disease was excluded by means of computed tomography and/or nuclear
imaging prior to treatment.

Data collection

Preoperative clinical characteristics were collected and compared between octogenarians (n=31)
and younger patients (n=88) focusing primarily on Charlson comorbidity index (CCI), modified
frailty index (mFT), albumin levels (g/liter) and estimated glomerular filtration rate (¢GFR)
calculated using the MDRD formula.*

All patients underwent RC and urinary diversion with curative intent. The type of urinary
diversion used was based on patient’s age, baseline clinical characteristics and personal
preference. Patients presenting with locally advanced disease, risk factors for urethral recurrence
or moderate-to-severe renal impairment, were offered an ileal conduit urinary diversion. Patients
were operated via an open approach and underwent extended pelvic lymph node (LN) dissection
as well.

Patients with adequate renal function and purported locally advanced tumors on
preoperative imaging were invariably offered cisplatin based neoadjuvant chemotherapy. The
other patients with muscle-invasive disease were considered candidates for neoadjuvant
chemotherapy based on their general health status, comorbidities, renal function and personal
preference. eGFR was calculated for all patients in the first month after RC and adjuvant
chemotherapy was offered to eligible patients who did not receive neoadjuvant therapy based on
their final pathological findings, namely LN involvement and locally advanced features (pT3-4).

All RC specimens were reviewed by a dedicated genitourinary pathologist for cancer
histology, TNM stage, surgical margin status, number and status of LN removed. Follow-up
consisted of axial-imaging and blood workup every 6-12 months.

Outcomes and statistical analysis

The study outcomes included: (1) 30-day postoperative morbidity, (2) 30-day postoperative
mortality, (3) overall survival (OS), (4) cancer-specific-survival (CSS) and (5) rate of POC
utilization. Postoperative morbidity was graded by the Clavien-Dindo (CD) classification system
with minor complications graded as 1-2, major complications graded as 3-4 and death graded as
5. The cause of death was revised and death due to BC or its treatment was categorized as cancer
specific mortality. POC included either neoadjuvant or adjuvant treatment. Chemotherapy
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toxicity was reported according to the common terminology criteria for adverse events (CTCAE)
version 5.0.

Statistical comparisons were performed using the Fisher-Exact test for categorical
variables, and the Mann-Whitney U test and Student’s t-test for continuous variables. OS and
CSS were estimated with Kaplan-Meier method and log rank test was used to compare between
groups. Survival was calculated from time of RC until death; patients alive at last follow-up were
censored. CSS was calculated from time of RC until death from BC, and patients who died of
other causes or who were alive at last follow-up were censored. Cox-proportional hazard models
were generated to calculate hazard ratios (HR) along with 95% confidence intervals (CI). All
analyses were two-sided, and statistical significance was defined as p < 0.05. SPSS v. 23 (IBM,
USA) and R v. 3.5.1 (R Foundation for Statistical Computing, Vienna, Austria) were used to
conduct the calculations.

Results

Clinical and pathological characteristics
The study cohort included 93 men and 26 women with median age of 71 years (IQR 66-79). The
clinical and pathological characteristics of the cohort stratified by age groups are summarized in
Table 1. No significant differences were observed among any of the clinical and pathological
parameters between the age groups. Preoperative health and comorbidity indexes likewise did
not differ significantly, reflecting a relatively homogenous population. Both age groups had a
median CCI of 3 (IQR 2-4) with similar rates of CCI >4 (29% octogenarians vs. 27% younger
group, p=0.82). Octogenarians had higher mFI values, however this did not reach statistical
significance. The median albumin value, a marker of nutritional and frailty status, was 39g/L
(IQR 35-42), representing a well-nourished population with no differences between age groups.
RC was performed for high risk non muscle invasive disease in 20 patients (17%).
Thirty-one patients (26%) had locally advanced disease (cT3/pT4), and 12 patients (10%) were
suspected of having nodal involvement at diagnosis. There was no difference in cTNM staging
between age groups (Table 1). Pathological findings demonstrated TO in 26 patients (22%),
pT3/T4 disease in 61 patients (51%) and nodal involvement in 32 patients (27%). The median
number of LN removed was 18 (IQR 12-25) and positive surgical margins (PSM) were found in
9 patients (7%) including 3 with soft tissue PSM and 6 with urothelial PSM (2 ureter, 2 urethra, 2
both). Adverse pathological features did not differ between age groups, specifically, rate of
pT3/4 disease was 51% in both age groups, nodal involvement in octogenarians and younger
patients were 33% and 25%, respectively (p=0.57) and PSM were apparent in 13% and 6% of
patients, respectively (p=0.2). Orthotropic reconstruction with neobladder was performed in
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10/88 patients of the non-octogenarian group, as all octogenarians underwent ileal conduit
(p=0.06).

Postoperative morbidity and mortality

The overall 30-day postoperative complication rate was 71% (85/119 patients) with no difference
in types of complications between age groups (Table 2). Urinary tract infections (20/119
patients, 17%), wound complications (13/119 patients, 12%) and prolonged ileus (9/119 patients,
8%) were the most common. Blood transfusions were administrated in the postoperative period
to 6 patients (5%) due to symptomatic anemia. For the whole cohort the 30-day postoperative
major complications rate (CD grade 3-4) was 20% (24/119 patients) and mortality rate was 5%
(6/119 patients), with no apparent differences between the age groups (Table 3). Major
complications were observed in 13% of octogenarians and 23 % of younger patients (p=0.3), and
postoperative mortality rates were 10% and 3%, respectively (p=0.18, Table 3).

Perioperative chemotherapy

POC was administrated to 33 patients (28%), including 19 patients (16%) who received
neoadjuvant therapy and 14 (12%) who received adjuvant therapy. Only 13% of octogenarians
received POC compared to 33% in the younger group (p<0.05, Table 3). POC utilization rates
were significantly lower in octogenarians mostly due to lower rate of adjuvant treatment. Severe
chemotherapy-related toxicity rates (grade 3-4) were not different between the groups (p=0.58),
reported in 50% of the octogenarians and 31% of younger patients.

Survival data

Two patients who were lost to follow-up were not included in survival analyses and 2 additional
patients in whom we were unable to ascertain the cause of death were not included in the CSS
analysis. The median follow-up for survivors was 19 months (IQR 11-30). By the end of follow-
up, 48 patients had died, 38 of whom died from BC. Among the octogenarians 18/30 (60%)
patients died, 15 due to their disease. Among the younger patients 30/87 (36%) died, 23 due to
BC. Estimated 1-year and 2-year CSS rates were 65% (95% CI 50, 85) and 40% (95% CI 22, 73)
for octogenarians and 80% (95% CI 72, 90) and 75% (95% CI 66, 86) for younger patients,
respectively. Similarly, estimated 1- and 2-year OS rates were 58% (95% CI 42, 80) and 30%
(95% CI 15, 61) for octogenarians and 80% (95% CI 71, 89) and 69% (95% CI 59, 81) for
younger patients, respectively. Both CSS and OS were significantly lower in the older patients
(p=0.007 and p=0.001, respectively, Figure 1).

Discussion
In the current study we evaluated the role of RC and POC for treatment of BC in an elderly
population over 80 years of age. Our findings suggest that octogenarians might not experience a
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higher rate of major complications after RC compared to younger patients, likely due to stringent
selection criteria which permit a cohort of octogenarians that resembles younger patients in terms
of preoperative characteristics. On the other hand, we found that octogenarians are less likely to
receive POC, and have significantly lower CSS and OS rates, both of which should be
considered when treating this population.

Previous studies highlighted the differences in the CCI of patients undergoing RC at
different age groups.®®!> Donat et al demonstrated there was no difference in the 90-day
postoperative major complications rate between octogenarians and younger patients, whereas the
postoperative mortality among octogenarians was significantly higher (6.8% vs. 2.2%, p=0.01),
possibly due to differences in baseline comorbidities.® In addition, Berger et al. and Hollenbeck
et al. concluded that not only age but rather CCI is a risk factor for postoperative morbidity and
mortality in the elderly.!>!> These findings underscore the imperative for patient selection,
particularly among octogenarians, to minimize postoperative complications and improve
survival. One measure to facilitate this objective is the mFI, an 11-item score which grades the
health status of older individuals and measures vulnerability to poor outcomes.?!?> The mFI was
associated robustly with poor postoperative outcomes after RC, and mFI scores of >3 were
associated with a greater likelihood of experiencing a major complication.? In the current study,
higher rates of mFI >3 were observed among octogenarians (29% vs. 16%), yet the difference
was not statistically significant likely reflecting our meticulous patient selection strategy
contributing to the lack of difference in early post-operative outcomes.

Our observed 30-day postoperative major complication rate of 20% and 30-day mortality
rate of 5% are consistent with prior publications in the field.?**> The increase in postoperative
morbidity over the last decade, since the data reported by Shabsigh et al in 2009, suggests
variations in reporting methods and patient selection. In the current study, urinary tract infections
(21%) and wound complications (12%) were the most commonly encountered postoperative
complications. This is consistent with common complication rates reported in previous
studies.>?*?% Qur blood transfusion rate (5%) was however lower than observed in previous
studies (10-30%)%2* , which likely reflects our rigorous blood transfusion policy allowing the
administration of packed cells only to patients with symptomatic anemia or hemoglobin levels
below 7 g/dL.

The use of POC in patients with MIBC undergoing RC has been increasingly adopted.
Neoadjuvant chemotherapy prolongs survival,* and does not affect postoperative morbidity after
RC.2® Adjuvant treatment for selected patients with locally advanced disease or nodal
involvement may prevent disease progression.?” Both strategies are endorsed by the European
and American urological associations guidelines with no age restriction. Nonetheless, many
patients may fail to receive POC due to impaired renal function, unwarranted postoperative
morbidity and low compliance.?® In our study, octogenarians received less POC (13% vs. 33% in
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younger patients, p=0.03), which, excluding patient age, could not be entirely accounted for by
patient or disease characteristics. Perioperative morbidity is also unlikely the cause as rates of
major complications and mortality in the first 30 days after RC were not different. Finally, pre-
treatment renal function, which is a paramount determinant of nephrotoxic chemotherapy
eligibility, was also not significantly different between the age groups. We assume the lower
rates of POC administration to octogenarians are related to physicians’ and patients’ shared
decision influenced by age, estimated life expectancy and concern from chemotherapy related
toxicity. The latter, however, has not been supported by any data. Notably, we did not observe a
difference in chemotherapy toxicity between the age groups (p=0.58). As such, this should be
less of a concern when recommending POC to patients at older age.

We report significantly lower CSS and OS rates among octogenarians. While a decrease
in OS rates is expected given the age difference between the two groups, Donat et al. and others
reported CSS was not significantly different between the age groups.’® The significant decrease
in CSS observed in our study could be, in part, due to a lower rate of POC in the older patients. It
suggests that in order to optimize outcomes, management of MIBC in octogenarians should
follow invariably the tenets of standard therapy including RC with extended LN dissection and
POC when indicated.

Limitations

The limitations of our study are derived mostly from its retrospective nature. First, the small
cohort size and short follow-up preclude strong recommendations. Second, clinical
considerations taken into account when selecting octogenarians for RC and, on the other hand,
the outcomes of octogenarians who were not operated were unavailable for analysis. Third, while
elderly patients are known to be predisposed to prolonged delay in diagnosis and treatment of
BC, resulting in poor oncological outcomes,’
time interval between diagnosis and RC. Yet lack of difference in clinical and pathological
disease characteristics between the age groups might be used to refute a substantial delay.
Fourth, quality of life parameters, which might be part of the considerations for RC and POC,
were not included in our study. Lastly, while acknowledging the low rate of neoadjuvant and
adjuvant chemotherapy in our cohort, these rates are comparable to those reported in
retrospective analyses of the SEER database®. With this in mind, our findings provide additional
support to a more aggressive treatment approach, including RC and POC in well selected
octogenarians with BC.

? we were unable to collect accurate data about the

Conclusions
Our findings suggest that with meticulous patient selection, octogenarian patients with BC can be
safely offered RC, expecting similar early postoperative results compared to younger patients.
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Furthermore, when patients are carefully selected, chemotherapy related side effects are not
different between octogenarians and patients less than 80 years of age. Therefore, surgical
treatment and POC should not be categorically precluded in the octogenarian population, but
rather tailored according to patient and disease characteristics, estimated life expectancy and
shared decision making between patients and physicians.
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Figures and Tables

Fig. 1. Kaplan-Meier curves for (A) cancer-specific survival; and (B) overall survival
categorized by age groups.
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Table 1. Clinical and pathological characteristics of the study cohort categorized by age group

g:rla;; Age >80 (n=31) | Age <80 (n=88) p

Age at surgery, median (IQR) 71 (66-79) 82.5 (80-85) 68.5 (65-72) <0.01
Gender, M:F 93:26 23:8 70:18 0.61
CCI, median (IQR) 3 (2-4) 3(2-4)
CCI, n (%) 0.82

0-3 86 (72%) 22 (71%) 64 (73%)

4+ 33 (28%) 9 (29%) 24 (27%)
Albumin, g/L, median (IQR) 39 (3542) 38.5(33-41) 39 (36-42) 0.12
eGFR at presentation,” median (IQR) 70 (56-88) 64 (56-86) 73 (58-88) 0.43
mFI, n (%) 0.08

0 31 (26%) 3 (10%) 28 (32%)

1 32 (27%) 11 (35%) 21 (24%)

2 33 (28%) 8 (26%) 25 (28%)

3+ 23 (19%) 9 (29%) 14 (16%)
Clinical T stage, n (%) 0.68

T1 20 (17%) 4 (13%) 16 (18%)

T2 63 (53%) 18 (58%) 45 (51%)

T3 24 (20%) 4 (13%) 20 (23%)

T4 7 (6%) 2 (6%) 5(6%)

Tx 5 (4%) 3 (10%) 2 (2%)
Clinical N stage, n (%) 0.22

NO 102 (86%) 23 (74%) 79 (90%)

N+ 12 (10%) 5 (16%) 7 (8%)

Nx 5 (4%) 3 (10%) 2 (2%)
Neobladder, n (%) 10 (8%) 0 10 (11%) 0.06
Number LN removed, median (IQR) 18 (12-25) 16 (11-20) 18 (12-26) 0.30
Positive surgical margins, n (%) 9 (7%) 4 (13%) 5 (6%) 0.20
Pathological T stage, n (%) 0.69

TO 26 (22%) 9 (29%) 17 (19%)

T1 9 (7%) 1 (3%) 8 (9%)

T2 23 (19%) 5 (16%) 18 (20%)

T3 41 (34%) 10 (32%) 31 (35%)
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T4 20 (17%) 6 (19%) 14 (16%)
Pathological N stage, n (%) 0.57
NO 82 (69%) 19 (61%) 63 (72%)
N1 12 (10%) 3 (10%) 9 (10%)
N2 20 (17%) 7 (23%) 13 (15%)
Nx 5 (4%) 2 (6%) 3 (3%)
eGFR after RC", median (IQR) 75 (54-91) 68 (53-86) 76 (54-100) 0.14

“Units of mL/min/1.73 m2. CCI: Charlson comorbidity index; eGFR: estimated glomerular filtration

rate; IQR: interquartile range; LN: Lymph nodes; mFI: modified frailty index; RC: radical cystectomy.

Table 2. 30-day postoperative complication rates in the study cohort categorized by age group

Type of complication Overall (n=119) Age >80 Age <80 p
(n=31) (n=88)
Urinary tract infection 20 (17%) 8 (26%) 12 (14%) 0.16
Wound complications” 13 (12%) 3 (10%) 10 (11%) |
Ileus 9 (8%) 2 (6%) 7 (8%) 1
GI leak 6 (5%) 2 (6%) 4 (5%) 0.65
Entero-vesical fistula 1 (1%) 0 1 (1%) 1
Blood transfusions 6 (5%) 2 (6%) 4 (5%) 0.65
Cardiac 6 (5%) 2 (6%) 4 (5%) 0.65
Urinary leakage 5 (4%) 0 5 (6%) 0.32
Significant electrolytes imbalance 5 (4%) 2 (6%) 3 (3%) 0.6
Unexplained hemodynamic instability 4 (3%) 2 (6%) 2 (2%) 0.27
Abscess” 3 (3%) 2 (6%) 1 (1%) 0.16
Pulmonary 3 (3%) 1 (3%) 1 (1%) 0.45
Lymphocele 2 (2%) 1 (3%) 1 (1%) 0.45
Neurological 2 (2%) 0 2 (2%) 1
High output GI stoma 1 (1%) 0 1 (1%) 1
CDI 1 (1%) 0 1 (1%) 1
Thromboembolic event 1 (1%) 0 1 (1%) 1
"Surgical site infections, dehiscence, and perioperative ventral hernia. ~"Renal and/or abdominal
CDI: Clostridium difficile infection; GI: gastrointestinal.
13
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Table 3. Postoperative morbidity and perioperative chemotherapy administration data categorized by age
group

Overall Age >80 Age <80
(=119) (n=31) (n=88) P
30-day perioperative morbidity, n (%) 0.29
CDO 34 (28%) 8 (26%) 26 (29%)
CD1-2 (minor complications) 55 (46%) 16 (52%) 39 (44%)
CD3-4 (major complications) 24 (20%) 4 (13%) 20 (23%) 0.30
CDS5 (mortality) 6 (5%) 3 (10%) 3 (3%) 0.18
Perioperative chemotherapy *, n (%) 33 (28%) 4 (13%) 29 (33%) 0.03
Neoadjuvant 19 (16%) 3 (10%) 16 (18%) 0.39
Adjuvant 14 (12%) 1 (3%) 13 (15%) 0.11
Toxicity grade 3-4", n (%) 2 (50%) 9 (31%) 0.58
Pre-chemotherapy eGFR', median (IQR) 72 (62-102) 98 (59-143) 72 (64-101) 0.63

*None of the patients received both neoadjuvant and adjuvant treatments. ““Percentages represent the
relative proportion out of patients who received chemotherapy. "Units of mL/min/1.73 m?. CD: Clavien-
Dindo; eGFR: estimated glomerular filtration rate.
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