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ABSTRACT
Before immunotherapy became part of the management of metastatic bladder cancer (mBC), systemic
anti-cancer treatment comprised primarily of platinum-based chemotherapy. The objective of this study
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was to describe the characteristics, the initial management, overall survival (OS) and hospitalisations of ~ Accepted 8 September
patients with mBC before 2018 when immunotherapy for mBC was introduced in Norway. 2023
Material and methods: It is a nationwide population-based study of primary mBC patients (diagnosed KEYWORDS

2008-16). Descriptive statistics were applied and stratified for four initial management options (<150 days
after BC diagnosis): chemotherapy, major local treatment (cystectomy/pelvic radiotherapy), multimodal

Survival; metastatic
bladder cancer; pre-

treatment (chemotherapy and local) and no anti-cancer treatment beyond transurethral resection of blad- immunotherapy;
der tumour (untreated). Group differences were evaluated by Chi-square and Kruskal-Wallis test; OS was population based;
estimated with Kaplan-Meier. chemotherapy

Results: Of the 305 patients included, 76 (25%) patients had chemotherapy, 46 (15%) patients had major
local treatment, 21 (7%) patients had multimodal treatment and 162 (53%) patients were untreated. Median
OS ranged from 2.3 months (untreated) to 9.8 months (chemotherapy). Patients who received treatment
had a higher rate of hospitalisation, with a median stay of three to four times that of untreated patients.
Conclusion: Before immunotherapy, more than 50% of patients with primary mBC did not receive any ini-
tial anti-cancer therapy and had a poor survival. Patients treated with chemotherapy had inferior median
OS compared to those treated with comparable systemic strategies in contemporary trials. Our results
provide a basis for future research on treatment and survival after the introduction of immunotherapy for
mBC, aiming to improve the care and outcome of patients with mBC.

Introduction

In metastatic bladder cancer (mBC) management, plati-
num-based combination chemotherapy is the guideline-recom-
mended first-line treatment [1, 2]. This recommendation has
remained unchanged since pivotal trials were published more
than 20 years ago [3-5]. Approximately 50% of patients are inel-
igible for cisplatin due to impaired renal function, heart failure
or poor performance status [6, 7], though carboplatin can some-
times be offered as an alternative [8]. Recently, novel agents
were approved for use in the management of mBC.1n 2017/2018,
the US Food and Drug Administration (FDA) and the European
Medicines Agency (EMA) approved three immune check-point
inhibitors (ICls) [9-11], and an additional ICl and a novel anti-
body drug conjugate were approved in 2021 [12-14]. Current

European guidelines recommend maintenance ICl after first-line
platinum-based chemotherapy in patients with stable disease,
ICls as standard second-line therapy and an antibody drug con-
jugate as third-line therapy [1, 2].

In Norway, 1,659 patients were diagnosed with bladder
cancer (BC) in 2021, of which approximately 5% of patients
presented with metastases [15]. Norwegian guidelines for the
treatment of mBC are in line with European guidelines for
treatment [16, 17], and eligible patients are treated with first-
line platinum-based chemotherapy. ICls as standard second-line
treatment were approved for use in Norway in 2018. However,
antibody drug conjugates are not yet approved.

Real-world studies describing the pre-immunotherapy
management and outcomes of patients with mBC are needed as
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references for upcoming studies of novel agents in routine
clinical practice. To our knowledge, there are no Norwegian
studies describing the initial management, survival and
healthcare use of patients with mBC. Moreover, according to
previously published population-based studies, a large
proportion of patients (60% - 65%) are left untreated by
chemotherapy [18-20]. Characteristics and survival of these
patients have not been well described in the literature.

Thus, in this Norwegian population-based study, we aimed to
describe the characteristics of patients with primary mBC and
their initial management, overall survival (OS) and the burden of
hospitalisations from the date of diagnosis until end of follow-up.

Material and methods
Data sources

The Cancer Registry of Norway (CRN) is a national cancer regis-
try established in 1951. Notification of all new cancer cases to
the CRN is compulsory by law [15], and the data are considered
near-complete, accurate and internationally comparable [21].
Information about age, sex, health region, date of BC diagnosis,
morphology and metastases is available. Clinical tumour cate-
gory (T-category) was not available. Metastases (regional and
non-regional lymph nodes and pelvic and non-pelvic visceral
metastases) are registered as present at the time of a first-time
cancer diagnosis if discovered within the diagnostic period,
defined by the CRN as <150 days since the first histological veri-
fication of cancer. In addition, the CRN contains information
about surgery (histology reports), radiotherapy (RT) and causes
of death with corresponding dates.

The CRN data are regularly validated by the data in the
Norwegian Patient Registry (NPR). The NPR is a mandatory
population-based registry, which covers all public specialist
health-care services in Norway [22, 23]. Information from the NPR
was linked to data from CRN by the personal identification
number assigned to all new-borns and residents in Norway since
1960. Data on individual administrative, demographic and coded
medical information (diagnoses, surgical and medical procedures,
and chemotherapy) from all patients’ contacts with public
hospitals from 2008 and onward are registered in the NPR.

Study population

From the CRN, we selected all patients diagnosed between 2008
and 2016 with primary mBC (International Classification of
Diseases [ICD]-10 C67). Primary mBC was defined as histologi-
cally verified BC (urothelial carcinoma [UC] and non-UC histol-
ogy) registered with distant metastases during the diagnostic
period as defined by the CRN. We considered non-regional
lymph node metastases and metastases localised outside the
true pelvis as distant metastases. Patients with regional lymph
node metastases only were excluded. Patients with metastases
diagnosed after the diagnostic period were not included due to
incomplete registration in the CRN. Patients were excluded if
another malignancy was diagnosed within 1 year prior to the

mBC diagnosis or within the diagnostic period (<150 days). We
excluded patients with no information on BC diagnosis before
the date of death.

Measures

From the CRN, the date of BC diagnosis was defined as the date
of the first histologically verified diagnosis registered at the CRN.
Year of BC diagnosis was categorised in three periods (2008-
2010, 2011-2013 and 2014-2016). Place of residence was cate-
gorised according to the four official health regions in Norway
(Southeast, West, Central and North). Surgical procedures (tran-
surethral resection of bladder tumour [TURBT] and cystectomy)
and the application of RT registered with the ICD-10 code C67
were identified. Pelvic radiotherapy (PRT) was defined as RT of
pelvic soft tissue tumour manifestations. We defined the under-
lying cause of death to be BC if registered with ICD-10 code C67,
C68 (unspecified urinary tract) or C80 (unspecified location of
malignant tumour).

From the NPR, information on TURBTs and cystectomy from
the CRN was cross-checked to identify and include unreported
procedures. Chemotherapy was identified by procedure codes
for intravenous administration with or without specified drug
codes for platinum-based chemotherapy for BC (cisplatin or
carboplatin). After the BC diagnosis, we considered all
chemotherapy provided to patients with ICD-10 codes C65-C68
(urinary tract cancer), C80 and C77-C79 (metastases) as
chemotherapy treatments for BC. In the NPR, the patients are
categorised according to the type of hospital contact: day-
patient, outpatient or inpatient, with corresponding dates for
admission and discharge. Our term ‘hospitalisation’ considers
only inpatient contacts of any cause after BC diagnosis. For each
individual hospitalisation, we calculated the interval number of
days from hospital admittance to discharge (days of
hospitalisation). We then summarised the days of hospitalisation
for each patient within the follow-up time (total days of
hospitalisation per patient).

The initial management was defined as whether patients
received any anti-cancer treatment (yes or no) and also the type
of treatment that patients received (systemic and/or local).
Initial management was commenced within the diagnostic
period (<150 days) after TURBT confirming BC diagnosis. Patients
were allocated into four categories as described in Table 1.

Table 1. Treatment strategies initiated within 150 days after the diagnosis of
primary metastatic bladder cancer.

Group  Initial management

1 Chemotherapy, without any local treatment (cystectomy, pelvic
radiotherapy, TURBT*) (‘chemo’)

2 Major local treatment without use of chemotherapy: cystectomy
or pelvic radiotherapy (‘local’)

3 Chemotherapy in combination with any local treatment** or
combination of local treatments (‘multimodal’)

4 No chemotherapy and no local treatments except TURBT only

(‘untreated’)

*TURBT: transurethral resection of bladder tumour; **Includes peri-operative
chemotherapy.



Patients had to receive at least one chemotherapy administration
to be considered as recipients of chemotherapy. Both local
therapies after initial management and subsequent lines of
systemic anti-cancer therapy after the diagnostic period were
not included in our analysis.

Statistical methods

Patient and treatment characteristics are presented applying
descriptive statistics (median, interquartile range [IQR] and
proportions). Distributions of variables between treatment
groups were compared with Chi-square test for categorical
variables and Kruskal-Wallis equality of populations rank test
for continuous variables. The statistical significance level was
set to <0.05.

Patients were followed from the date of BC diagnosis until
the date of death, migration or the end of follow-up (December
31, 2019) whichever came first. Time in years from date of BC
diagnosis was used as timescale in all analyses. Unadjusted
survival curves (Kaplan Meier) display OS from the diagnosis to
the end of follow-up.

Statistical analyses were performed using Stata 17 (StataCorp,
College Station, TX).

Results
Patient characteristics

Out of the 12,477 patients with a BC diagnosis in 2008-2016,
345 (2.7%) patients were diagnosed with primary mBC, resulting
in 305 evaluable patients (Figure 1). The median follow-up time
was 154 days.

Median age at diagnosis was 73 years (Table 2), and most
patients were male (69%). Women were older than men
(median 76 vs. 72 years). Two patients were diagnosed with a

First bladder cancer (BC),
diagnosed 2008-2016

n=12.477

Distant metastases
diagnosed <150 days
after BC diagnosis

n=345

Excluded (n=40)

o Other cancer diagnosed 1 year before or <150
days after BC diagnosis (n=33)

o No information on BC diagnosis before the
date of death (n=7)

Figure 1. Study population.
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second cancer (ICD-10 C65 and C34) after the diagnostic
period (>150 days), and 48 (16%) patients had a history of
previous cancer. The predominant histology was UC (70%).
Distant metastases located exclusively in non-regional lymph
node metastases were present in 38 (12%) patients. At the end
of follow-up, 11 (4%) patients were still alive with BC being the
cause of death in 255 (87%) out of 294 deaths. The
characteristics of patients still alive at the end of follow-up are
listed in Table S1.

Of the 305 patientsincluded in the analysis, 76 (25%) received
chemotherapy (chemo), 46 (15%) received major local therapy
(local) with cystectomy (21 patients) or PRT (25 patients), 21 (7%)
received multimodal treatment (multimodal) and 162 (53%)
received no anti-cancer treatment (untreated) (Table 2). For the
multimodal group, the treatment sequences by initial local or
systemic treatment are shown in Table S2.

Time between BC diagnosis and start of initial treatment was
shorter (median 1 month) for the multimodal group compared
to the chemo and local groups where more than half of the
treatments were initiated within 1.5 months after BC diagnosis
(Table 2). In the untreated group, 16 patients had a second
TURBT within the diagnostic period.

Univariable analyses showed that patients treated in the
chemo and multimodal groups were younger than patients in
the local and untreated groups (Table 2). Patients in the untreated
group were more often women, residents of the Western health
region and died more often of a non-cancer-related cause,
compared to patients treated with local, multimodal or
chemotherapy treatment. Lymph node metastases were more
frequent in the chemo group compared to the other three
groups.

Survival

Median OS for all patients with primary mBC was 5.1 months,
and the 1, 3 and 5-year survival proportions were 23%, 10% and
8% (Figure 2a).

Median OS was 9.8 months for patients in the chemo group,
5.9 months for patients in the local group, 9.7 months for
patients in the multimodal group and 2.3 months for the patients
in the untreated group (Figure 2b). Corresponding 1, 3- and
5-year OS for all four groups are listed in Table 3.

Hospitalisation

In 2008-2016, there were 5,635 registered contacts with the
hospital, of which 1,498 (27%) were inpatient contacts. The aver-
age number of hospitalisations of any cause (pre-planned and
emergency admissions included) for all patients was 5.0, ranged
from 2.5 (untreated) to 9.1 hospitalisations (multimodal) (Table 3).
For patients in the chemo group, the average number of hospi-
talisations was 5 when chemotherapy delivery hospitalisations
were excluded. Median total days of hospitalisation per patient
were 22 days (Table 3). Compared to the untreated group
(median 12 days, IQR: 1-27), the median total days of hospitali-
sation per patient was three to four times higher amongst
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Table 2. Patient characteristics for patients diagnosed with primary metastatic bladder cancer in 2008-2016 in Norway, grouped by type of initial
management started within 150 days after diagnosis of bladder cancer.

All Chemo! Local? Multimodal® Untreated* Unadjusted
P-value
Patients, n (%) 305 76 (25) 46 (15) 21(7) 162 (53)
Days to primary treatment, median 39 40 48 30 N/A P =0.0096
(IQR) (29-70) (28-71) (33-75) (24-41)
Age in years, median 73 63 75 61 79 P=0.0001
(IQR) (65-82) (57-69) (67-82) (50-69) (73-86)
Female (%) 94 (31) 22 (29) 11 (24) 6(29) 55(34) P=0.583
Health region (%) P=0.310
Southeast 183 (100) 42 (23) 26 (14) 13(7) 102 (56)
West 49 (100) 10 (20) 7(14) 2(4) 30(61)
Central 39 (100) 12 (31) 5(13) 3(8) 19 (48)
North 31 (100) 11(35) 8(26) 3(10) 9(29)
Missing 3(100) 1(33) 0 0 2 (67)
Previous non-BC cancer 48 (16) 13(17) 8(18) 1(5) 26 (16) P=0.548
Year of BC diagnosis P=0.422
2008-2010 112 (100) 24 (21) 13(12) 9(8) 66 (59)
2011-2013 101 (100) 26 (26) 21(21) 6 (6) 48 (48)
2014-2016 92 (100) 26 (28) 12(13) 6(7) 48 (52)
Histology
Urothelial carcinoma 214 (70) 54 (71) 33(72) 17 (81) 110 (68) P=0.649
Metastases (exclusively) P=0.145
Lymph nodes, non-regional 38(12) 15 (20) 6(13) 2(10) 15 (9)
Visceral 267 (88) 61 (80) 40 (87) 19 (90) 147 (91)
Number of deaths 294 (96) 71(93) 44 (96) 20 (95) 159 (98)
Causes of death
Bladder cancer 255 (87) 69 (97) 37 (84) 19 (95) 130(82)
Other cancer 16 (5) 1(1) 5(11) 1(5) 9 (6)
Non-cancer cause 23 (8) 1(1) 2(5) 0 20(12)
'Chemotherapy only.

2Major local treatment (cystectomy or pelvic radiotherapy) only.

3Chemotherapy in combination with any local treatment (cystectomy, pelvic radiotherapy, transurethral resection of bladder tumour (TURBT))
or a combination of local treatments.

“No chemotherapy and no local treatments except TURBT only.
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Figure 2. Patients with primary metastatic bladder cancer diagnosed between 2008 and 2016 in Norway: (a) Overall survival, (b) Overall survival stratified
for treatment (Chemo: chemotherapy only; Local: Major local treatment [cystectomy or pelvic radiotherapy] only; Multimodal: Chemotherapy in combina-
tion with any local treatment (cystectomy, pelvic radiotherapy, transurethral resection of bladder tumour [TURBT]) or a combination of local treatments;
Untreated: No chemotherapy and no local treatments except TURBT only).
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Table 3. Overall survival and hospitalisation by initial (<150 days after bladder cancer (BC) diagnosis) treatment strategy for patients diagnosed with primary
metastatic BC between 2008 and 2016 in Norway. Patients were followed from the date of BC diagnosis until the date of death, migration or end of follow-up

(December 31, 2019).

All Chemo'’ Local? Multimodal® Untreated*

Patients, n (%) 305 (100) 76 (25) 46 (15) 21(7) 162 (53)
Overall survival

One year 23% 45% 22% 38% 12%

Three year 10% 12% 10% 10% 5%

Five year 8% 10% 7% 5% 3%
Hospitalisation

Average number, any cause 5.0 9.0 53 9.1 25

Total days per patient, median 22 43 38 49 12

(IQR) (7-46) (21-65) (19-54) (39-77) (1-27)

'Chemotherapy only.
“Major local treatment (cystectomy or pelvic radiotherapy) only.

3Chemotherapy in combination with any local treatment (cystectomy, pelvic radiotherapy, transurethral resection of bladder tumour (TURBT))

or a combination of local treatments.
“No chemotherapy and no local treatments except TURBT only.

patients in the local (38 days, IQR: 19-54), multimodal (49 days,
IQR: 39-77) and chemo (43 days, IQR: 21-65) groups.

Discussion

In this nationwide population-based study of patients with pri-
mary mBC, approximately one-third of the patients started
chemotherapy within 150 days after diagnosis. During the first
150 days after BC diagnosis, few patients were treated with

initial major local tumour procedures, and more than 50% of the
patients were not treated with any anti-cancer treatment.
Median OS was 7 months longer for patients treated with
chemotherapy compared to patients in the untreated group.
Patients in the chemotherapy group had almost four times more
days in hospital compared to the patients in the untreated
group.

Table 4 compares our results with those from relevant
published data. Median OS for our patients in the chemo group

Table 4 Comparison of patient characteristics and survival of patients with metastatic bladder cancer diagnosed in 2008-2016 with those from relevant
clinical trials and observational studies of patients with metastatic bladder cancer.

Our study von der Maase [3] Bellmunt[24] Flannery [18] Richters [19] Reesink [27] Omland [28]
(2000) (2012) (2018) (2020) (2020) (2021)

Type of study Observational Clinical trial Clinical trial Observational Observational Observational ~ Observational
Data National cancer SEER National Cancer ~ Multi-centre Nationwide

registry registry multicentre
Country Norway Multinational Multinational ~ USA The Netherlands ~ The Netherlands Denmark
Period 2008-2016 1996-1998 2001-2004 2007-2011 2016-2017 2008-2016 2010-2016
Primary metastatic Yes No No Yes Yes Yes No
Patients, n 305 405 626 1215 636 64 952
Cancer BC uTC uTC BC BC BC uTC
Systemic Unspecified Gemcitabine Gemcitabine Unspecified Platinum based Platinum based Platinum-based
chemotherapy and cisplatin and cisplatin or gemcitabine
Patients, n (%) 76 (25) 203 (100) 314 411 (34) 198 (31) 24 (38) 952 (100)
Age (median) 63 63 61 75 70 (carboplatin) 65 69

66 (cisplatin)

Sex (%male) 69 79 81 70 88 72
Urothelial carcinoma (%) 71 100 100 - 85 100 92
Visceral metastases (%) 80 69 49 61 69 69
Median overall survival 9.8 14 12.7 13.2 11.1 (carbo-platin), 12.6 11.7
(months) 12.9 (cisplatin)
Untreated
Patients, n (%) 162 (53%) 804 (66%) 415 (65%) 40 (62%)
Age(median) 79 80 76 78
Sex (% male) 66 58 67 72
Urothelial carcinoma (%) 68 77 100
Visceral metastases (%) 91 69 81 100
Median overall survival 2.3 32 2.5 2.0

(months)
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was inferior to the results from two clinical trials (9.8 months vs.
12-14 months), which investigated the effect of gemcitabine
and cisplatin on OS [3, 24]. Median age of patients in our study
was similar to the age of patients included in these two trials.
However, 30% of patients included in our study were diagnosed
with non-UC histologies, whereas all patients in the displayed
trials had UC [25]. Moreover, the prevalence of visceral
metastases, a poor prognosis feature [5, 26], was largest in our
cohort. Other possible prognostic differences between our and
the displayed trial populations are the inclusion of patients with
locally advanced disease (T4bNOMO) and secondary metastatic
disease. Furthermore, unlike our study, all patients in these trials
were treated with cisplatin, whereas we also included patients
treated with carboplatin-based chemotherapy. In accordance
with this, median OS in our study was closer to median OS (9.3
months) in a clinical trial with gemcitabine and carboplatin (not
listed in Table 4) [8].

Compared to other real-world studies, a lower proportion
of our patients received chemotherapy (Table 4) [18, 19, 27].
However, if we include patients treated with a multimodal
approach, which included chemotherapy, approximately 31%
of patients received initial chemotherapy, similar to the
registry-based studies by Flannery et al. [18] and Richters et al.
[19]. Compared to our study, the patients of these registry-
[18, 19] and multicentre-based [27, 28] studies were older.
However, fewer patients had visceral metastases and non-UC
histology. This might explain the slightly better median OS
(11-13 months) in these studies compared to our results (9.8
months) [18, 19, 27, 28]. Finally, a survival difference may also
be explained by other for us unknown adverse risk factors in
our population (performance status, comorbidities and renal
function), which may have impacted choice of treatment and
prognosis [7, 26].

Patients treated with chemotherapy were frequently
hospitalised with an average of 9 all-cause hospitalisations
during follow-up. In comparison, Flannery et al. [18] reported an
average of 5.2 all-cause hospitalisations in the same patient
group. The difference between our population and the
population in Flannery et al. [18] may be related to differences in
the setting of care for chemotherapy administration, with
possibly more patients in Norway receiving chemotherapy as
inpatientsasindicated by thereduction of median hospitalisation
from 9 to 5 when chemotherapy delivery hospitalisations were
excluded. The difference in average number of hospitalisations
and median hospitalisation days in patients receiving treatment
versus those receiving no treatment can in part be explained by
the fact that ‘hospitalisation days’ also included pre-planned
treatment delivery days (chemotherapy, cystectomy and RT).
For patients who did not receive any anti-cancer treatment, the
priority was most likely to discharge to either home or
community whenever possible, resulting in shorter hospital
stay. Some of these patients probably did not require
readmission since such patients usually are cared for at home or
closer to home with the support of palliative care and primary
care teams. In addition, the short survival of the untreated
patients results in fewer and shorter hospitalisations.

In accordance with comparable studies, a large proportion of
patients did not receive chemotherapy (Table 4) [18, 19, 27].
Similar to these studies, the untreated patients were older, more
frequently female and more had visceral metastases compared
to patients treated with chemotherapy. Median OS in our study
was comparable to the survival reported in these studies.

This study is limited by its descriptive design, making
intergroup comparisons of outcomes difficult due to many
unknown confounders. Important patient-related factors that
may influence treatment and survival such as performance
status, comorbidities, frailty score and renal function were
unavailable [7, 26]. Because we lacked the relevant information,
we could not report on important tumour-related factors such
as clinical T-category or provide the number and exact location
of extra pelvic lymph node metastases or other distant
metastases. Due to the CRN's data collection practices,
metastatic disease was registered as ‘metastases present at
diagnosis’ if metastases were detected within 150 days from
diagnosis. If metastases occurred within 150 days despite initial
local treatment (e.g. cystectomy or PRT), these were still coded
as metastases at diagnosis despite patients being treated with
curative intent. Random errors of registration cannot be ruled
out. Of the treatment-related factors, we lacked detailed
information on the indication for chemotherapy (e.g.
neoadjuvant vs. palliative) as well as the dosage of specific
drugs/drug combinations. The focus of this paper was on the
description of the initial treatment of BC patients; therefore, any
subsequent systemic treatment lines beyond the first treatment
received were not considered in this study.

The described burden of hospitalisation is applicable to
routine practice in Norway and may not be generalisable to
other geographical areas due to differences in the organisation
of national healthcare services. However, in this first Norwegian
study of unselected patients with primary mBC, we provide an
overview over the real-world initial treatment and prognosis
before the introduction of novel agents into routine clinical
practice. Our study is therefore a baseline representation of
patients with this tumour type and highlights the challenges
faced with delivery of platinum-based chemotherapy in a frailer
and comorbid patient group. Our real-world data set is an
important benchmark against which future analyses of survival
outcomes of newer therapies (including immunotherapy and
novel agents) and optimising care pathways can be measured.

Conclusion

In this pre-immunotherapy population-based study, the
majority of Norwegian patients with primary mBC did not
receive any kind of anti-cancer treatment and had a dismal
prognosis. Compared to relevant clinical trials, such patients
treated with chemotherapy had inferior OS. Further studies
should evaluate whether the introduction of novel therapies,
such as less toxic immunotherapy, enables anti-cancer treat-
ment of a larger proportion of patients with primary mBC and
results in a more favourable survival and a reduced burden of
hospitalisation.
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