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Abstract

Introduction: In patients with non-metastatic muscle-invasive 
bladder cancer (MIBC) fit for curative therapy, a multidisciplinary 
approach consisting is recommended. This approach includes local 
treatment (usually radical cystectomy), ideally combined with neo-
adjuvant chemotherapy (NACT). Despite a survival benefit with 
NACT, uptake remains low. We assessed NACT consultation in 
Alberta and examined associative factors, as well as the relation-
ship to survival.
Methods: Patients with MIBC were identified through the Alberta 
Cancer Registry. Demographic and clinicopathologic information 
was collected from electronic medical records between 2007 and 
2011. In addition to descriptive statistics, logistic regression was 
used to determine factors associated with receiving NACT consulta-
tion. Overall survival was described using a Kaplan-Meier estimate. 
Results: Of the 315 radical cystectomy patients, 140 (45.1%, 95% 
confidence interval [CI] 39.5, 50.8) received NACT consultation. 
Patients ≥80 years (odds ratio [OR] 0.21, 95% CI 0.08, 0.57, 
p = 0.002) and those treated in Calgary (OR 0.11, 95% CI 0.05, 
0.25, p < 0.001) were less likely to receive NACT consultation. The 
rate of NACT consultation increased steadily from 2007 to 2011 
(OR 1.23, 95% CI 1.04, 1.45 per year of diagnosis, p = 0.018). After 
a median follow-up of  28.1 months (range: 14.6–50.3), median 
survival was 54.7 months for patients who received NACT con-
sultation versus 31.2 months for those who did not (p = 0.030). 
Conclusions: NACT consultation in patients with MIBC undergoing 
radical cystectomy has improved over time; however, regional dif-
ferences underscore the need for a standardized approach to NACT 
consultation, including common referral mechanisms. 

Introduction 

Urothelial carcinoma of the bladder is among the top 5 
most frequently diagnosed malignancies, occurring at an 

age standardized rate of 16 cases per 100 000.1 About 
8000 Canadians were diagnosed in 2014.2 Prognosis is in 
part dependent on depth of tumour invasion.3 Superficial 
tumours that do not invade beyond the lamina propria do 
well with local therapy;4 but, muscle invasive bladder can-
cer (MIBC) has a high rate of progression and significant 
risk of development of metastatic disease and death and 
requires more aggressive upfront multimodality treatment 
to achieve cure.5,6

 Curative intent local treatment (i.e., radical cystecto-
my or external beam radiotherapy), is a viable option for 
many patients with clinical T2-T4 bladder cancer (53%).7

Whenever feasible and safe, local treatment should be com-
bined with perioperative chemotherapy to offer the best 
possible survival outcomes to patients.6 The strongest evi-
dence supporting perioperative chemotherapy suggests that 
the neoadjuvant setting is ideal.8-10 Provincial, national, and 
international guidelines for MIBC management endorse this 
approach.11-14 Five-year overall survival (OS) among patients 
with MIBC is 50%.15

A retrospective cohort study of 236 patients with clinical 
stage ≥T2 bladder cancer between 2002 and 2004 treated 
with radical cystectomy in Edmonton evaluated the rate of 
referral to medical oncology for consideration of neoadju-
vant chemotherapy (NACT). Following the development of 
a provincial guideline, the referral rate was 23.4% and the 
rate of receipt of NACT was 14.0%.16

We were interested in evaluating NACT consultation 
rates in this patient population in Alberta and whether rates 
were improving in the years following 2004 based on the 
Edmonton experience. We conducted a retrospective cohort 
study of all Alberta patients diagnosed with MIBC from 2007 
through 2011 and examined the rate of consultation for 
consideration of NACT. We also evaluated the OS of the 
patients in this cohort. 
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Methods 

Patients diagnosed with MIBC between January 1, 2007 and 
December 31, 2011 were identified from the Alberta Cancer 
Registry. A transurethral resection of a bladder tumour indi-
cating tumour invasion into muscularis propria followed by 
a cystectomy resulted in inclusion in the cohort. Patients 
with a bladder tumour that was not a primary urothelial 
carcinoma were excluded. Electronic medical records were 
reviewed for 315 patients. This quality improvement study 
was deemed minimal risk by the project ethics tool (A pRoj-
ect Ethics Community Consensus Initiative [ARECCI]).17

Our intention in examining this retrospectively collected 
cohort of patients was to measure uptake of the Alberta 
Genitourinary Tumour Team’s evidence-based practice 
guideline on the management of MIBC, specifically regard-
ing recommendations for NACT.11 Alberta’s provincial 
guidelines state that patients with MIBC should be referred 
to a medical oncologist for consideration of NACT. The 
guideline was developed in 2005 and then updated regu-
larly through the study period (2011). Demographics and 
clinicopathologic information (date of diagnosis, date of cys-
tectomy, surgeon, date of NACT consultation, NACT offer/
receipt, and pathologic stage) was collected from electronic 
medical records. Surgeon case load was calculated as the 
mean number of cases per year.18

The population was described using the median and quar-
tile range for the continuous variables and percentages of 
categorical variables. Demographic and clinicopathological 
features were compared between patients who received a 
medical oncology consultation and those who did not, using 
logistic regression clustering on surgeon code to account for 
intra-surgeon correlation. Similarly, a multivariable logistic 
regression analysis was used to determine factors associ-

ated with receiving a NACT consultation. Variables which 
were significant at p < 0.20 individually were included in 
the model. Variables that were not significant at p < 0.05 
were removed one at a time from the full model, examining 
the stability of the regression coefficients to assess potential 
confounding, to arrive at the final model. OS was described 
using a Kaplan-Meier estimate. Patients still alive were cen-
sored at their last observation. Potential differences in OS 
due to demographic and clinicopathological variables were 
examined using an individual proportional hazards model 
clustering on surgeon code to account for intra-surgeon cor-
relation. A multivariable model predicting OS was devel-
oped using the same procedure as for the logistic regression. 
All tests were two-sided, with p < 0.05 defined as statistically 
significant. Stata (StataCorp LP, College Station, TX) was 
used to perform all statistical analyses. 

Results

The median age of our cohort was 68.5 years and most 
(65.7%) were between 60 and 79 years (Table 1). Male 
patients predominated (75.9%) and slightly less were treated 
in Calgary than in Edmonton (45.7% vs. 50.8%, respectively) 
(Table 1). Among 315 patients with MIBC who underwent 
cystectomy, 140 (45.1%, 95% CI 39.5, 50.8) received a 
NACT consultation. The 5-year rate of NACT consultation 
was 69.4% in Edmonton and 20.1% in Calgary (Table 2). 
Year by year, the NACT consultation rate was consistent-
ly higher in Edmonton than Calgary (p < 0.001; Fig. 1). 
Between 2007 and 2011, NACT consultation had increased 
over 1.6-fold in Edmonton from 46.2% (95% confidence 
interval [CI] 22.2, 70.1) to 76.7% (95% CI 67.7%, 85.7%). 
In Calgary, NACT consultation increased by 1.3-fold from 
19.2% (95% CI 1.3%, 37.2%) to 25.0%. (95% CI 16.1%, 
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Fig. 1. Trends over time in neoadjuvant chemotherapy consultation rates for  
Edmonton (blue line) to Calgary (red line).
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Fig. 2. Kaplan-Meier analysis of overall survival for patients who received a 
neoadjuvant chemotherapy consultation (red line) and those who did not (blue 
line).



33.9%). By 2011, the overall rate of NACT consultation was 
49.3% (95% CI 27.9, 70.6).

NACT consultation was not influenced by patient gender 
(p = 0.349) or surgeon caseload (p > 0.2 for all categories). 
Patients over 80 were significantly less likely to receive a 
NACT consultation (odds ratio [OR] 0.21, 95% CI 0.08, 
0.57, p = 0.002) as were patients who had their cystec-
tomy in Calgary (OR 0.11, 95% CI 0.05, 0.25, p < 0.001). 
The number of patients who received a NACT consultation 
increased steadily over the 5 years (OR 1.23, 95% CI 1.04, 
1.45 per year of diagnosis, p = 0.018) (Table 3). There was 
no evidence of interaction between location and year of 
diagnosis (p = 0.254). Significant predictors in the multi-
variable model were: patient age of ≥80 (OR 0.11, 95% 
CI 0.05, 0.24, p < 0.001), cystectomy location in Calgary 
(OR 1.32, 95% CI 1.03, 1.70, p = 0.031), and an incremental 
increase in the year of diagnosis (OR 1.32, 95% CI 1.03, 
1.70 p = 0.031) (Table 3).

The median follow-up for the entire cohort was 
28.1 months (quartile range 14.6–50.3). The median OS was 
40.4 months and differed for patients who received NACT 
consultation versus those who did not (54.7 vs. 31.2 months) 
(p = 0.030). The 5-year cumulative OS rates were 48.7% 
(95% CI 38.7, 58.0) and 37.7% (95% CI 29.6, 45.8), respec-
tively, for those who did and those who did not receive a 
consult (Fig. 2). 

Individual variables that were significant predictors of OS 
at p < 0.20 included NACT consult (hazard ratio [HR] 0.72, 
95% CI 0.53, 0.97, p = 0.030), receipt of NACT (HR 0.62, 
95% CI 0.41, 0.95, p = 0.026), pathologic stage (≤pT1 post-
cystectomy) (HR 3.98, 95% CI 2.53, 6.25, p < 0.001), and 
patient age (p = 0.002) with increasing hazards as patient 
age increased.  Compared to patients under 60, the HR was 
1.41 (95% CI 0.81, 2.44) for patients between 60 and 69, 

1.68 (95% CI 1.04, 2.71) for patients between 70 and 79, 
and 2.84 (95% CI 1.67, 4.83) for patients 80 and over. In 
the multivariable model, only patient age and pathologic 
stage remained significant predictors (Table 4). After includ-
ing these two variables in the model, neither NACT consult 
(HR 0.95, 95% CI 0.70, 1.28, p = 0.716) nor receipt of 
NACT (HR 0.86, 95% CI 0.58, 1.28, p = 0.449) were sig-
nificant predictors of OS. NACT consultation and pathologic 
stage post-cystectomy were highly related (p < 0.001). Only 
12.1% of patients who did not receive NACT consultation 
were ≤pT1 compared to 36.1% of patients who did. When 
receipt of NACT was included without pathologic stage, 
it was not statistically significant (HR 0.71, 95% CI 0.47, 
1.06, p = 0.095).

Discussion

Within Alberta, guidelines for the management of MIBC 
have been developed under the direction of the provincial 
Tumour Team. We evaluated adherence to a recommen-
dation supporting NACT consultation in this population, 
as NACT has been shown to offer survival benefit.19,20 We 
identified 315 patients with newly diagnosed MIBC between 
2007 and 2011. The overall rate of NACT consultation was 
45.1%. Evidence suggests that elderly (>80 years) patients 
can tolerate platinum-based chemotherapy well and derive 
similar benefits to younger patients.21,22 Not surprisingly, 
however, in our cohort, patients 80 and over were signifi-
cantly less likely to receive NACT consultation, similar to 
data reported elsewhere.23 In our cohort, location of surgery 
was a predictive factor. 

It was encouraging to see the increase in NACT consul-
tation from 46.2% in 2007 to 76.7% in 2011 in Edmonton 
and from 19.2% in 2007 to 25.0% in 2011 in Calgary. In 
comparison, a retrospective review of data from patients in 
the National Cancer Data Base with no prior malignancy 
who ultimately underwent radical cystectomy for MIBC from 
2006 to 2010 revealed an increase in the rate of NACT 
use from 10.1% in 2006 to 20.8% in 2010 (p = 0.005).24

Regional differences within the province were evident, and 
in Calgary in 2011 the referral rate was still only 25.0% in 
spite of the development of provincial guidelines. Possible 
reasons for poor uptake in Calgary include skepticism on the 
part of some surgeons regarding the benefits of NACT, lack 

Table 2. Receipt of NACT consultation, offering of NACT, 
and receipt of NACT (2007–2011)

Management characteristic 
Edmonton

N = 160
Calgary
N = 144

Received NACT consultation 111 (69.4%) 29 (20.1%)

Offered NACT 97 (60.6%) 19 (13.2%)

Received NACT 91 (56.9%) 16 (11.1%)
NACT: neoadjuvant chemotherapy.
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Table 1. Characteristics of patients with cT2 bladder 
cancer who underwent cystectomy in Alberta from 2007 to 
2011 (N = 315).

Characteristic (N = 315)
Age (years)

Years: median (range)
<60 years: n (%)
>60 to <80 years: n (%)
>80 years: n (%)

68.5 (41–91)
67 (21.3)
207 (65.7)
41 (13.0)

Male sex: n (%) 239 (75.9)

Cystectomy location: n (%)
Calgary
Edmonton
Other

144 (45.7)
160 (50.8)
11 (3.5)

Year of diagnosis
2007
2008
2009
2010
2011

52 (16.5)
73 (23.2)
71 (22.5)
52 (16.5)
67 (21.3)
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of a formal referral pathway to medical oncology for patients 
with MIBC being considered for cystectomy, and anecdotal 
evidence of an imbalance in surgeon volumes (i.e., more 
surgeons are performing cystectomies in Calgary than in 
Edmonton), leading to greater variability in practice. Lastly, 
in Edmonton through the University of Alberta, there is a 
formal resident training program, whereas no such program 
exists in Calgary. Improved communication through multidis-
ciplinary tumour boards has been shown to improve NACT 
referral in other malignancies (breast cancer,25 esophageal 
cancer26), and may be a potential strategy to improve NACT 
consultation in MIBC. The Southern Genitourinary Tumour 
Group has since implemented a mechanism for identify-
ing patients at the level of the pathologist and notifying the 
tumour group nurse of any new muscle-invasive cases. The 
nurse then adds these cases to rounds to ensure they are dis-
cussed with a medical oncologist. Anecdotally, the rates of 
referral since implementation of this initiative have resulted 
in a significant increase in the NACT consultation rate in 
Calgary; however, data from 2013 onward are needed to 
confirm any changes in the NACT consultation rates. 

The median OS of our cohort was 40.4 months. The 
23.5-month difference between patients who did receive a 
NACT consultation and those who did not was statistically 
significant. There was a 5-year cumulative OS difference of 
11% comparing these 2 patient groups. Factors associated 
with improved OS included ≤pT1 pathology post-cystecto-
my and patient age <70. Receipt of NACT consultation and 
ultimately NACT were significant predictors of survival on 
univariate analysis, but did not remain significant on multi-
variate analysis. In a previously described case series from 
Alberta, receipt of NACT plus cystectomy versus cystectomy 

alone was significantly associated with tumour down stag-
ing (56.3% vs. 25.9%, respectively, p = 0.009),16 similar to 
results reported by others.27,28

Average surgeon caseload was not associated with receipt 
of NACT consultation or OS. However, there was a trend 
towards NACT consultation and reduced mortality with 
increasing caseload. The odds of receiving a consultation 
was 3.26-fold higher (not statistically significant) among 
patients treated by high caseload (≥7 cases per year) ver-
sus low caseload (≤1.5 cases per year) surgeons. Likewise, 
the risk of death was 14% lower (not statistically signifi-
cant) among patients treated by high caseload surgeons. 
A similar non-significant trend in decreased mortality was 
reported among 3296 patients treated with cystectomy in 
Ontario between 1992 and 2004.18 Most of these patients 
would have been treated before the creation of guidelines 
recommending NACT in MIBC. A series from the United 
Kingdom of 6308 cystectomy patients reported a significant 
inverse correlation (−0.968, p < 0.01) between caseload 
and mortality.29 There are no data available elsewhere on 
the relationship between surgeon caseload and receipt of 
NACT consultation among patients with MIBC. These data 
are interesting and suggest a possible advantage to central-
izing cystectomies in Alberta to allow for more regular and 
coordinated multidisciplinary discussion of NACT in MIBC 
patients. Further study with a larger sample size to evaluate 
this question is warranted.   

Our study has several limitations including the retro-
spective nature of the data. The electronic medical record 
was introduced in 2005 and not all data elements could 
be collected. For example, the surgeon on record could 
not be obtained in every case. We were unable to collect 

Table 3. Logistic regression analyses of factors negatively associated with receipt of NACT consultation

Variable Bivariable analysis Multivariable analysis

OR 95% CI p value OR 95% CI p value
Location

Edmonton 1.00 1.00

Calgary 0.11 0.05 0.25 <0.001 0.11 0.05 0.24 <0.001

Year of diagnosis (per year increase)

1.22 1.04 1.45 0.018 1.32 1.03 1.70 0.031

Sex

Male 1.00

Female 0.83 0.55 1.23 0.349

Annual surgeon case load

≤1.5 1.00

1.6–2.5 0.60 0.19 1.91 0.388

2.6–6.0 1.74 0.64 4.72 0.277

>6.0 3.26 0.51 20.9 0.212

Age

<80 1.00 1.00

≥80 0.21 0.08 0.57 0.002 0.21 0.06 0.71 0.012
NACT: neoadjuvant chemotherapy; OR: odds ratio; CI: confidence interval.
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information regarding the reasons for non-receipt of NACT 
consultation, including comorbidities (i.e., poor creatinine 
clearance) and patient preference. Strengths of this study 
include the population-based data; all new MIBC cases diag-
nosed in Alberta between 2007 and 2011 were captured, 
eliminating selection bias. 

Conclusion

We identified that, within the setting of provincially directed 
cancer care, there are regional differences in the care of 
patients with MIBC, specifically related to rates of NACT 
consultation. Strategies are needed to ensure that all patients 
who are candidates for such therapy receive a consultation 
with a medical oncologist. Multidisciplinary tumour boards 
promote the discussion of patients in a more comprehensive 
manner and may be one way to improve the rate of NACT 
consultations among patients with MIBC in Alberta.
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