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ABSTRACT

Objectives: Although neoadjuvant chemotherapy (NAC) has been demonstrated to have significant benefits to survival 
in patients with muscle-invasive bladder cancer (MIBC), the current utilization of NAC in Australia is unknown. The aim 
of this study was to evaluate the patterns of neoadjuvant and adjuvant chemotherapy (AC) use in patients undergoing 
cystectomy for MIBC at a large tertiary institution in Australia.
Methods: A retrospective study was conducted using data of patients who underwent a radical cystectomy (RC) at a 
high-volume centre for MIBC between 2011 and 2021.
Results: Of 69 patients who had a cystectomy for ≥ pT2 bladder cancer, 73.9% were eligible for NAC. However, of 
those eligible, only five patients received NAC (9.8%). Of the total patients who were eligible for AC, only 44.4% 
received postoperative chemotherapy. Common reasons for the lack of uptake were due to patients being unfit or 
declining treatment. There was no difference in progression-free survival or overall survival in those who received 
NAC and AC. 
Conclusions: The majority of patients undergoing RC for MIBC received AC compared to NAC, reflecting the real-world 
challenge of NAC uptake. This highlights the need for ongoing improvements in selection and usage of NAC and less 
reliance of AC utilization post RC.
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INTRODUCTION

Muscle-invasive bladder cancer (MIBC) is an aggressive 
disease with a propensity for rapid tumour progression, recur-
rence and metastasis. As such, the current evidence supports 
a 5% survival benefit with neoadjuvant chemotherapy (NAC) 
prior to radical cystectomy (RC) for MIBC [1]. Furthermore, 
NAC offers potential for down-staging of the primary tumour 
and can improve outcomes following surgery [2]. Guidelines 
from urological and oncological societies, including American 
Urological Association, European Association of Urology, the 
National Comprehensive Cancer Network and European Soci-

ety for Medical Oncology, advocate for cisplatin-based NAC 
in MIBC [3-6]. Despite the survival benefits established with 
NAC, there has been evidence of slow uptake of NAC in studies 
internationally, owing to concerns regarding over-treatment and 
delay in time to surgery [7,8]. 

Adjuvant chemotherapy (AC) offers an alternative, as it can 
be given to patients with aggressive disease at RC, allowing for 
better candidate selection. Therefore, some clinicians advocate 
for AC, with a recent systematic review supporting cispla-
tin-based adjuvant therapy which resulted in an absolute survival 
improvement of 6% at 5 years [9]. However, the challenges 
of AC include delayed treatment of micro-metastatic disease 
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and increased difficulty in administering chemotherapy due to 
postoperative morbidity [10]. With further developments in 
NAC, trends suggest there has been no increase in utilization 
of AC [11].

Real-world utilization and patterns of chemotherapy use 
in routine practice in Australia have been described in limit-
ed up-to-date studies [12]. Given the demonstrated benefits 
of perioperative chemotherapy, the aim of this study was to 
evaluate the patterns of NAC and AC use for MIBC at a large, 
tertiary centre in Australia. 

MATERIALS AND METHODS

Patients who underwent a radical cystectomy at a large tertiary 
institution in Victoria, Australia (MH) between 2011 and 2021 
were retrospectively identified using Medicare benefits schedule 
codes. MH is the largest health service in Australia’s second most 
populous state, estimated to provide healthcare to one-quarter of 
the city’s population. Between 2020-2021, MH had more than 
250,000 hospital admissions.

Patients who had a pathological diagnosis of ≥ pT2 and un-
derwent an RC with curative intent were included. Demographic 
details, chemotherapy use and tumour data were collected from 
the institution’s medical records. Less than 5% of collated data 
was missing and were missing in categorical variables. The 
missing indicator method was applied. 

All patients diagnosed with MIBC were discussed at the in-
stitution’s multidisciplinary meeting. Eligibility criteria for NAC 
were defined according to Galsky criteria [13]. This included 
WHO or ECOG performance status (PS) < 2 or Karnofsky PS 
of 60-70%, creatinine clearance (calculated or measured) ≥ 60 
ml/min, Common Terminology Criteria for Adverse Events (CT-
CAE) v4 grade <2 audiometric hearing loss, CTCAE v4 grade <2 
peripheral neuropathy, < New York Heart Association (NYHA) 
class III heart failure. Eligibility for AC was defined as patients 
with high-risk pathological features - pathological stage ≥T3a 
or lymph node involvement [14]. Response to chemotherapy 
was defined according to Response Evaluation Criteria in Solid 
Tumors (RECIST) 1.1 criteria [15]. The best overall response 
was defined during post-treatment assessment, prior to RC for 
NAC and most recent post-treatment assessment for AC.  

All patients underwent computerized tomography chest, ab-
dominal and pelvic (CTCAP) staging scans prior to RC. The 
surveillance protocol following RC depended on RC pathology. 
Low risk patients post RC were followed-up in clinic with staging 
CTCAP and serum blood tests. High risk patients were immedi-
ately referred to medical oncology for consultation. Chemotherapy 
agents, dosing and scheduling were selected as per individual 
patient evaluation by the medical oncology team.  The most 
frequently used regimes of dose dense methotrexate vinblastine 
doxorubicin cisplatin (ddMVAC) and gemcitabine and cisplatin 
were generally scheduled for 4 cycles. Standard dosing followed 
according to an Australian consensus-driven treatment protocol 

(eviQ platform). Following AC, patients had restaging scans to 
assess response to chemotherapy (CTCAP or FDG-PET/CT),  
determined at the discretion of the treating physician. 

Outcomes were examined using Mann-Whitney and Kaplan 
Meier survival analyses.

This study was approved by the local Human Research Ethics 
Committee (RES-21-0000-718Q - 81380).

RESULTS

Of 115 patients that had a cystectomy, 69 received a radical 
cystectomy for ≥pT2 bladder cancer with curative intent. The 
median age was 68 years old. Fifty-four patients were men 
and 15 were women. Of the 69 patients, five (7.2%) patients 
received NAC prior to RC and 20 (29%) underwent AC. Nine-
teen (27.5%) patients developed metastases after RC. Nineteen 
(27.5%) died at a median follow-up of 15.6 months (interquartile 
range, IQR 4.7-37.7). 

79.7% had urothelial carcinoma of the bladder at cystectomy 
pathology. Nine patients (13%) had variant histopathology 
on transurethral resection of bladder tumor (TURBT) and 19 
on final cystectomy (27.5%). Nineteen patients had synchro-
nous prostate cancer detected on radical cystoprostatectomy 
specimens.  

Neoadjuvant chemotherapy
Fifty-one (73.9%) patients were eligible for NAC. Of the 18 

patients ineligible for NAC, 13 (72.2%) had impaired creatinine 
clearance, three had audiometric hearing loss, three had an ECOG 
score of 2 and one patient had NYHA class III heart failure. A 
total of five (5/51, 9.8%) patients received NAC. NAC patient 
characteristics are detailed in Table 1. The median age of those 
who received NAC and those eligible but did not receive NAC 
were 69 and 67 respectively. 

Three patients were treated with ddMVAC and two with 
gemcitabine and cisplatin. 

In patients who underwent NAC, the median time from di-
agnosis to RC was 3.9 months (IQR 2.3-4.9) compared to 1.6 
months (IQR 1.1-2.3) in patients who did not receive NAC (P 
= 0.025). However, median time from last cycle of NAC to RC 
was 1.3 months (IQR 1.2-1.8). Four (80%) had downstaging to 
pT1 disease at RC. One patient (20%) had upstaging of disease 
from pT2a at TURBT to pT3 at RC. 

Adjuvant chemotherapy
Forty-five (65.2%) patients were eligible for AC. However, 

only 20 out of 45 (44.4%) eligible patients received AC. Of these 
20 patients, three patients had N+ disease, eight had T3+N0 
disease, and nine had T3+N+ disease. The median age of those 
who received AC was 64.5 compared to the median age of 70 
of those who were eligible but did not receive AC. 

The median time from cystectomy to first cycle of AC was 
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1.6 months (IQR 1.4-2.1). 

Gemcitabine and cisplatin were most frequently used (55%) 
as AC followed by ddMVAC in 20% of the patients. The remain-
ing documented patients received combination gemcitabine and 

carboplatin or FOLFOX (leucovorin calcium, fluorouracil and 
oxaliplatin). Five (25%) developed metastases. Six (30%) died 
following AC at a median time of 28.4 months from RC (IQR 
9.5-42.9).

Table 1. Demographic details of patients who received NAC, AC and neither NAC nor AC

Total
N = 69

Neoadjuvant chemo-
therapy treatment 
N = 5

Adjuvant chemotherapy 
treatment 
N = 20

No chemotherapy 
treatment 
N = 44

Gender, no. (%)
Male 54 (78.3) 5 (100) 17 (85) 32 (72.7)

Female 15 (21.7) 0 3 (15) 12 (27.3)

Age, no. (%)
≤50 7 (10.1) 1 (20) 4 (20) 2 (4.5)

51-60 8 (11.6) 0 2 (10) 6 (13.6)

61-70 27 (39.1) 2 (40) 9 (45) 16 (36.4)

71-80 26 (37.7) 2 (40) 5 (25) 19 (43.2)

>80 1 (1.5) 0 0 1 (2.3)

Cisplatin eligibility, no. (%)
ECOG < 2 66 (95.7) 5 (100) 18 (90) 43 (97.7)

CrCl ≥ 60 ml/min 56 (81.2) 5 (100) 15 (75) 36 (81.8)

No audiometric hearing loss 64 (92.8) 4 (80) 18 (90) 42 (95.5)

No peripheral neuropathy 69 (100) 5 (100) 20 (100) 44 (100)

NYHA classification < III 68 (98.6) 5 (100) 20 (100) 43 (97.7)

High-risk stratification, no. (%)
LVI present 15 (21.7) 2 (40) 3 (15) 10 (22.7)

Hydronephrosis 27 (39.1) 0 13 (65) 14 (31.8)

Clinical stage prior to RC, no. (%)
T2 56 (81.2) 4 (80) 14 (70) 38 (86.3)

T2a 10 (14.5) 1 (20) 5 (25) 4 (9.1)

T3 2 (2.9) 0 1 (5) 1 (2.3)

T4 1 (1.4) 0 0 1 (2.3)

Median time from TURBT to RC, months 3.9 1.5 1.6

Downstaging of T disease (from TURBT to 
cystectomy histopath), no. (%)

16 (23.2) 4 (80) 1 (5) 11 (25)

Metastases post RC, no. (%)
Median time to metastases (months)

19 (27.5)
6.5

1 (20)
3.4 

5 (25)
19.1

13 (29.5)
6.5

Deaths, no. (%)
Causes of death, no.
Disease-related
Surgical 
Other cancer
Unknown 

18 (26.1) 1 (20)

1

6 (30)

3 

1
2

11 (0.25)

6
1

4

AC, adjuvant chemotherapy; CrCl, creatinine clearance; ECOG, Eastern Cooperative Oncology Group; LVI, lymphovascular invasion; TURBT, transurethral 
resection of bladder tumour; RC, radical cystectomy

Of the 25 patients who did not receive AC, 28% did not 
have the rationale documented, 20% were deemed unfit or the 
patient had declined treatment (Fig. 1). Three (12%) patients 
were classified as inappropriate for AC; one due to delays post 

RC, another patient due to avoiding immunosuppression in this 
high-risk patient during the COVID-19 pandemic and the third 
due to a rare variant histology.

There was no difference in progression-free survival or overall 
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survival between those who received NAC and AC (Fig. 2). 

Figure 1. Reasons eligible patients did not receive adjuvant chemotherapy post radical cystectomy

Figure 2. Kaplan-Meier curves of overall survival probability and progression-free survival probability between patients who received NAC, 
AC and neither NAC nor AC. AC, adjuvant chemotherapy; NAC, neoadjuvant chemotherapy

There was also variation in treatment adjustments and re-
sponse rates between patients who received NAC and AC 
(Table 2). Of the 20 patients who received AC, 25% of patients 
had progressive disease compared to 45% who had a complete 
clinical response. 

DISCUSSION

Our results demonstrated a low uptake of NAC, which was in 

keeping with some other local and international series. A previous 
Australian study reported NAC usage of 9.7%, equivalent to 9.8% 
at our institution [12]. Similarly, a large Canadian population 
study using the Ontario Cancer Registry identified NAC use 
of 4% [16]. United States National Cancer database (NCDB) 
between 1997 and 2003 also identified an 11.6% incidence of 
perioperative chemotherapy usage, with a low uptake of NAC 
representing 1.2% [17]. However, more recent US studies uti-
lizing the NCDB and the Surveillance, Epidemiology and End 
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Results (SEER) databases identified an increase in NAC usage 
of up to 32.3% in MIBC patients [11,18]. This growth has been 
attributed to the level-one evidence providing support for NAC 
use. There have also been developments to chemotherapy regimens 
to enhance the tolerability and minimize toxic effects that have 
made NAC a more appealing option. Despite this encouraging 

increase, a recent study from Yale, USA, involving 1,198 MIBC 
patients, reported that only 8% of patients received NAC [19]. 
The heterogeneity in NAC usage highlights the ongoing chal-
lenge of its uptake and variability seen regionally and globally 
based on factors such as high clinical cancer volumes, patient 
demographics, and clinician experience [8].

Table 2. Treatment adjustments and chemotherapy response in patients who received NAC and AC

NAC AC

Treatment adjustments, no. (%)
Dose reduction 1 (20) 2 (10)

Early termination 0 4 (20)

Full treatment received 4 (80) 9 (45)

Unknown 0 5 (25)

Response, no. (%)
Clinical progressive disease 0 5 (25)

Clinical stable disease 3 (60) 0

Clinical partial response 2 (40) 0

Clinical complete response 0 9 (45)

Not evaluable 0 6 (30)

AC, adjuvant chemotherapy; NAC, neoadjuvant chemotherapy

In our study, four of the five (80%) patients who received 
NAC did not have progression of disease and had downstaging 
of clinical pathology at final RC. Despite this clinical advantage, 
90.2% of eligible patients did not receive NAC. However, ma-
jority of decision points for patients proceeding straight to RC 
were not documented and are not known in this dataset. Multiple 
barriers have been identified in contributing to real-world NAC 
adherence. These include clinician factors such as lack of data 
awareness, bias and anecdotal experience; with patient factors 
including low health literacy, low socioeconomic status, and 
personal perceptions of chemotherapy and, in certain countries, 
insurance coverage along with patient compliance and access 
and institutional policies [8,20]. 

The main concerns for low NAC uptake relate to concerns 
surrounding surgical delay, over-treatment in organ-confined 
disease and progression in non-responders [10]. There was a 
delay of 10 weeks to RC in our study of those who received 
NAC compared to those who did not when comparing the 
time from TURBT to RC. However, our median time of 5.9 
weeks (IQR 5.3-8) to RC following the last cycle of NAC 
was comparative to Beori et al who reported a median time 
to cystectomy following NAC of 7.6 weeks (IQR 5.2-10.8) in 
their cohort [21]. It has been suggested that patients can safely 
proceed to an RC 2.5-12 weeks after completing NAC without 
a difference in morbidity [22]. However, reducing delays can 
be facilitated through effective communication between the 
oncology and urology teams and other health professionals 
particularly during preparation for NAC.  

While our results revealed one non-responder (20%) following 

NAC, only 30-40% of patients who received NAC experienced 
major responses on examination of RC pathology (defined as 
<ypT2 and ypN0) [23,24]. This highlights the difficulty of pre-
dicting patients’ response to NAC and importance of patient 
selection. Current clinical and pathological findings are not 
completely accurate predictors of NAC response. MD Anderson 
Cancer Centre has proposed additional risk stratification relying 
on features of hydronephrosis, clinical staging, aberrant pathol-
ogy and lymphovascular invasion at TURBT to refine patient 
selection for NAC [25]. Although not yet available for routine 
practice, biomarkers like genomics and radiomics have shown 
initial promise in optimizing the precision of NAC responder 
identification [26]. 

One strategy used to overcome surgical delay and achieve 
appropriate patient selection for chemotherapy is the utilization 
of AC post RC, which was reflected by higher uptake of AC 
(44.4%) compared to NAC (9.8%) in eligible patients in our 
study. Choi et al demonstrated similar utilization trends of NAC 
and AC, at 6.4-12.2% and 23.4-21.3% respectively from 2004 
to 2016 through analysis of a national Korean database [27]. 
Booth et al, in a Canadian population study, also demonstrated 
a higher utilization of AC compared to NAC (22% vs 4%) [16]. 

However, the utilization of AC depends on timely recovery 
post RC. Patients may develop complications like reduced renal 
function or performance status from RC which delays or precludes 
their eligibility to receive AC [28]. Compared to 20% in our co-
hort that was considered unfit post RC, a study at a high-volume 
tertiary centre found that 30% of 1,142 RC patients were unable 
to receive AC due to postoperative complications [10]. Thus, the 
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reliance on AC alone should be carefully weighed against the 
benefits of NAC. 

Furthermore, another concern about AC is the potential de-
lay in the treatment of micro-metastatic disease, which may be 
present at time of diagnosis and is believed to be responsible for 
relapses [7]. 25% of our patients who received AC developed 
metastases. However, in a meta-analysis by Leow et al, cis-
platin-based AC contributed to a 34% relative decrease in risk 
of disease recurrence compared to no AC [29]. Although this 
study provided greater confidence in AC, the evidence is not as 
robust due to flaws in several trials related to the study design 
and underpowered samples. Thus, the current standard of care 
for local MIBC remains as NAC followed by RC.

Our study was subject to several limitations, including those 
intrinsic to a retrospective study. Our study design may have 
missed patients with ≥ T2 disease who received ‘neoadjuvant’ 
chemotherapy and did not proceed to a cystectomy due to our 
inclusion criteria. Furthermore, long-term follow-up of some pa-
tients may not have been captured in our review as data depended 
on input from other centres. In addition, the small sample size of 
our study may not have adequate power to assess any benefits 
and survival outcomes.

CONCLUSION

Despite the improvements and benefits of perioperative chemo-
therapy, real-world adherence remains a challenge. The majority 
of patients undergoing RC for MIBC received AC, as compared to 
NAC at our institution. And while AC allows for better selection 
of candidates for chemotherapy post RC, a large proportion did 
not ultimately receive adjuvant therapy. Therefore, NAC should 
be considered in all patients undergoing RC. Further studies on 
biomarkers and other predictive tools may help identify NAC 
responders, which may result in broader acceptance of NAC. In 
the interim, ongoing multidisciplinary collaboration and clinician 
and patient education remain a vital component to improving and 
sustaining uptake of chemotherapy usage.
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