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ABSTRACT
Objective: For patients diagnosed with muscle-invasive bladder cancer (MIBC), prognosis remains poor 
with high rates of progression and risk for mortality. To better understand the current treatment land-
scape, this study aims to describe real-world treatment patterns and clinical outcomes for MIBC patients 
in Sweden.
Materials and methods: Using population-based registers and electronic medical records, patients with 
MIBC (T2-4aN0M0) were identified between January 2016 and December 2020 in the Skåne region in 
Sweden. Patients with de novo MIBC and those who progressed from high-risk nonmuscle-invasive bladder 
cancer were included. Treatment patterns, overall survival (OS), metastatic rate, event-free survival (EFS), 
and bladder-intact EFS (BI-EFS) were described. 
Results: Among the 231 MIBC patients identified, 34% received only best supportive care (BSC) primarily 
due to age and comorbidity. Of the 153 patients who received curative treatment, 84 (55%) underwent 
radical cystectomy (RC) and 69 (45%) received bladder-sparing treatment. Patients who received blad-
der-sparing treatment were older, had poorer health status, and more comorbidities. Among RC-treated 
patients, 5-year OS and EFS were 74% (95% confidence interval [CI]: 61–83%) and 70% (95% CI: 58–79%), 
respectively. Among patients who received bladder-sparing treatment, 5-year OS and BI-EFS were 52% 
(95% CI: 38–64%) and 34% (95% CI: 21–48%), respectively.
Conclusions: Old age and high rates of comorbidities among the MIBC patient population meant many 
patients were ineligible for recommended RC and instead received bladder-sparing treatment or BSC only. 
High rates of progression and poor survival were observed in both patients undergoing RC and patients 
who received bladder-sparing treatment.
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Introduction

Bladder cancer was the ninth most common malignancy 
worldwide and the fifth most common cancer in men in 
Sweden in 2022 [1]. Approximately 20% of all new bladder can-
cer cases are muscle-invasive bladder cancer (MIBC) at diagno-
sis, and approximately half will ultimately develop metastatic 
disease [2, 3]. Radical cystectomy (RC) is the gold standard 
treatment for nonmetastatic MIBC [4, 5]. However, the 5-year 
overall survival (OS) after RC is only about 50%, and this com-
plex surgery is associated with morbidity, mortality, and an 
impact on quality of life [6]. More tolerable bladder-sparing 
alternatives are offered to patients medically unfit or refusing 
surgery. However, prognosis is often poor for the surgery-ineli-
gible patient group, in part due to the generally poor health 
status at diagnosis [7].

Swedish guidelines recommend treatment of nonmetastatic 
MIBC with RC in combination with cisplatin-based neoadjuvant 
chemotherapy (NAC), dependent on general health status and 

adequate renal function of the patient [8]. The recommended 
bladder-sparing treatment is maximal transurethral resection of 
bladder tumor (TURBT) followed by curative radiotherapy with 
concomitant chemotherapy, for patients judged medically fit.

For patients with MIBC, high rates of progression and risk 
for mortality indicate that MIBC remains an area of high unmet 
medical need. There are a number of clinical trials currently 
assessing new interventions for MIBC patients, which use 
endpoints such as OS and bladder-intact event-free survival 
(BI-EFS) to measure effectiveness [7], and it is of interest to invest-
igate these outcomes among patients who receive standard of 
care in the real-world setting. 

In the current study, a detailed characterization of the treat-
ment landscape for MIBC patients in the Skåne region of Sweden 
has been performed. Using population-based registers and 
electronic medical records (EMRs), patients were followed from 
MIBC diagnosis with the goal of improved understanding of 
MIBC patient characteristics, treatment patterns, and outcomes.
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Materials and methods

Data sources and study population

Population-based registers held by the National Board of Health 
and Welfare and patient EMRs from Region Skåne were used to 
identify and characterize MIBC patients diagnosed in Skåne, 
Sweden (approximately 15% of the Swedish population). Based 
on unique Swedish personal identity numbers, linked data were 
obtained from the Cancer Register, Patient Register, and Cause 
of Death Register, with additional supplemental diagnosis, 
treatment, and outcome data extracted from EMRs (Melior). 

Patients aged 18 years or above with newly diagnosed 
nonmetastatic MIBC (C67.0-6,8-9; T2-4aN0M0 stage) in the 
Skåne region of Sweden between January 1st 2016 and 
December 31st 2020 were included in the present study. MIBC 
patients were first identified in the Cancer Register based on the 
ICD-10 diagnosis code and TNM staging specified above. For 
subsequent medical chart review, patients who had a bladder 
cancer diagnosis record at any of the following hospitals in 
Skåne were identified in the Cancer Register using the variable 
KLINIK: Kristianstad Hospital (hospital code: 28010), Ängelholm 
Hospital (28011), Hässleholm Hospital (28012), Simrishamn 
Hospital (28013), University Hospital of Malmö (30001, 41002), 
University Hospital of Lund (41001), Landskrona Hospital 
(41010), Trelleborg Hospital (41011), Helsingborg Hospital 
(41012), and Ystad Hospital (41013).

In addition to de novo MIBC, patients initially diagnosed with 
high-risk nonmuscle invasive bladder cancer (HR-NMIBC; T1/
TaG3/CIS + N0/x + M/0x stage) but subsequently progressed to 
MIBC (T2-4aN0M0) during the follow-up period were also 
included. Evidence of progression to nonmetastatic MIBC was 
identified via medical chart review as indicated by pathological 
and/or radiological findings. Patients were followed until 
February 22nd 2022. The study was approved by the Swedish 
Ethical Review Authority (Dnr2019-05822 and Dnr2021-04460).

Patient characteristics and treatment 

Index date was set to the first date of initiation treatment with 
curative intent, including RC, radiotherapy, chemoradiation, 
chemotherapy, and immunotherapy. Clinical and treatment 
information was extracted, including information from physi-
cian notes on treatment intent and refusal. Age-adjusted 
Charlson comorbidity index (aCCI) was derived from diagnoses 
in the Patient Register and included a 6-month look-back. 
Functional disability was retrospectively assessed via clinical 
notes according to the Eastern Cooperative Oncology Group 
(ECOG) performance status scale [9]. Patients were stratified 
based on first-line treatment after diagnosis: RC, bladder-spar-
ing treatment, or best supportive care (BSC). Among treated 
MIBC patients, detailed information including treatments, 
sequencing, and outcomes (recurrence: local or distant MIBC, 
progression: increased TNM staging, metastasis: M1 disease) 
was derived from EMRs. Adverse events experienced within 90 
days post-RC or bladder-sparing treatment were collected, 
using the Common Terminology Criteria for Adverse Events 

(CTCAE v5.0) to evaluate severity. Mortality information was 
derived from the Cause of Death Register. 

Statistical analysis

For categories with values lower than 5, data were reported as < 
5 to preserve patient anonymity. Among patients who received 
treatment, OS was defined as time from index date until death 
from any cause. For patients who underwent RC, EFS was 
defined as time from index date to nodal or metastatic disease 
recurrence or death from any cause. For patients who under-
went bladder-sparing treatment, BI-EFS was defined as time 
from index date to MIBC recurrence, progression, metastasis, RC, 
or death from any cause. The Kaplan‑Meier method was used for 
survival analyses and estimation of the risk of metastasis since 
index date. Analyses were performed using STATA (v18.0), and R 
Studio (v4.3.0) was used to generate treatment sequencing 
visualizations.

Results

Study population and baseline characteristics

In the Skåne region of Sweden, 231 patients were identified with 
a nonmetastatic MIBC diagnosis between 2016 and 2020 (Figure 
S1), including 195 patients (84%) who had a de novo MIBC diag-
nosis and 36 patients (16%) who progressed from HR-NMIBC. 
Among all nonmetastatic MIBC patients, 79% were men, and the 
median age at diagnosis was 77.7 years (interquartile range 
[IQR] 70.9–84.8) (Table 1). Eighty-four patients (36%) underwent 
RC as first-line treatment, while 69 patients (30%) received blad-
der-sparing treatment. Seventy-eight patients (34%) received 
only BSC following diagnosis. 

For patients who received BSC, physician notes indicated the 
major reason was old age and/or comorbidity (89%). Median 
age was 85.6 years (IQR 80.1–88.6) (Table 1), and for patients 
under 80 years of age (n = 19), median aCCI was 4 (IQR 3–7). 
Other reasons reported for not giving curative treatment to the 
remaining eight patients included death before scheduled 
treatment, treatment refusal, or a second primary tumor. 

Among the 153 MIBC patients who received curative 
treatment, 55% underwent first-line RC and 45% received 
bladder-sparing treatments (Table 1). Patients who received 
bladder-sparing treatments were older, had higher tumor stage, 
higher functional disability, and more comorbidities. Median 
time from MIBC diagnosis to first-line treatment was 3.5 months 
(IQR 2.5–4.1) for RC, 3.6 months (IQR 2.8–5.0) for radiotherapy, 
2.6 months (IQR 2.0–3.0) for chemoradiation, and 2.0 months 
(IQR 1.4–2.9) for chemotherapy alone.

Radical cystectomy

Among the 84 MIBC patients who underwent first-line RC, 50 
patients (60%) received NAC (Table 2), of which almost all (n = 
48, 96%) received dose-dense methotrexate-vinblastine-
doxorubicin-cisplatin (dd-MVAC). At post-RC pathological 
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staging, absence of disease was observed in 23 of 50 (46%) 
patients who received NAC and three of 34 (9%) patients who 
did not. Thirty-two patients (38%) who underwent RC had post-
operative complications during the 90-day period after surgery, 
and for most of these patients (> 80%), postoperative complica-
tions were severe (grade 3–4). The most common complication 
was infection. Among RC patients who received NAC, 25 (50%) 
experienced adverse events. For 13 NAC-treated patients (26%), 
reported adverse events were severe, including increased cre-
atine among eight patients (16%).

Median follow-up time for patients who underwent first-line 
RC was 2.2 years (IQR 1.4–4.0). Among them, 24 (29%) had 
locoregional recurrence and/or distant metastasis during the 
follow-up period (Table S1), where median time to event was 16 

months (IQR 4.8–22). Second-line treatment was given to 15% of 
first-line RC patients during the follow-up period, with salvage 
immunotherapy being the most common (Figure 1A). 

The 5-year metastasis rate for patients who underwent first-
line RC was 17% (95% CI 8.8–43%) (Table S1). The 1- and 5-year 
OS rates were 89% (95% CI 80–94%) and 74% (95% CI 62–83%), 
respectively (Figure 2A and Table S1). The 1- and 5-year EFS rates 
were 88% (95% CI 78–93%) and 71% (95% CI 59–81%), 
respectively (Figure 2B and Table S1). 

Bladder-sparing treatments

Sixty-nine patients (45%) who received treatment for MIBC were 
administered bladder-sparing treatment in the first line. This 

Table 1.  Baseline characteristics of nonmetastatic muscle-invasive bladder cancer patients (T2-4aN0M0 stage as identified in the Cancer Register) who were 
diagnosed between 2016 and 2020 in Skåne, Sweden, stratified by first-line treatment.
Parameters Radical cystectomy

(N = 84)
Bladder-sparing treatment

(N = 69)
Best supportive care

(N = 78)
Overall

(N = 231)

Sex, n (%)
  Female 17 (20) 13 (19) 18 (23) 48 (21)
  Male 67 (80) 56 (81) 60 (77) 183 (79)
Age, n (%) 
  Median years (IQR) 71 (66.6–76.4) 80.0 (72.9–83.6) 85.6 (80.1–88.6) 77.7 (70.9–84.8)
  < 60 6 (7) < 5 (< 6) 0 (0) 10 (4)
  60–69 29 (35) > 7 (> 11) < 5 (< 6) 41 (18)
  70–79 42 (50) > 21 (> 31) > 14 (> 18) 79 (34)
  80+ 7 (8) 35 (51) 59 (76) 101 (44)
cT-stage, n (%)
  T2 58 (69) 58 (84) 64 (82) 180 (78)
  T3 > 22 (> 25) > 7 (> 9) > 10 (> 12) 42 (18)
  T4a < 5 (< 6) < 5 (< 7) <5 (< 6) 9 (4)
Tumor number, n (%)
  One 43 (52) 35 (51) 47 (60) 125 (54)
  Multiple 23 (28) 9 (13) 5 (6) 37 (16)
  Missing 17 (20) 25 (36) 26 (33) 68 (30)
Grade, n (%)
  G2 0 (0) < 5 (< 7) < 5 (< 6) 6 (3)
  G3 84 (100) > 64 (> 93) > 73 (> 94) 225 (97)
Smoking status, n (%)
  Never smoker 8 (10) 15 (22) 12 (15) 35 (15)
  Former smoker 35 (42) 23 (33) 15 (19) 73 (32)
  Current smoker 23 (27) 20 (29) 15 (19) 58 (25)
  Missing 18 (21) 11 (16) 36 (46) 65 (28)
Performance status, n (%)
  0–1 > 79 (> 93) > 53 (> 77) 43 (55) 177 (77)
  2–4 < 5 (< 7) < 16 (< 23) 35 (45) 54 (23)
aCCI, n (%)
  0–1 < 5 (< 6) < 5 (< 7) 0 (0) 8 (3)
  2–3 > 37 (> 44) > 11 (> 16) 8 (10) 58 (25)
  4+ 42 (50) 53 (77) 70 (90) 165 (71)
Median time from diagnosis to first-line treatment, months (IQR)
  Overall 3.5 (2.5–4.1) 3.2 (2.5–4.4) - -
  Radical cystectomy 3.5 (2.5–4.1) - - -
  Radiotherapy - 3.6 (2.8–5.0) - -
  Chemoradiation - 2.6 (2.0–3.0) - -
  Chemotherapy - 2.0 (1.4–2.9) - -

IQR: interquartile range; aCCI: age-adjusted Charlson comorbidity index. To preserve patient anonymity, categories with values less than 5 were presented 
as “<5”, and other strata masked with ¨>x¨ to prevent total back-tracing.
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included seven patients (10%) who had refused RC according to 
physician notes, while the remaining (90%) were considered 
medically unfit for RC (Table S2). Patients refusing RC were 
younger, had a lower tumor stage, and a better performance 
status than patients considered medically unfit.

Among the 69 patients who received bladder-sparing 
treatment, 70% were treated with radiotherapy alone, 13% with 
chemoradiation, and 14% with chemotherapy alone (Table 2). 
All radiotherapy was external beam, and chemoradiation 
included FuMi (5-fluorouracil and mitomycin C) with or without 

dd-MVAC or mitomycin C. Chemotherapy-alone regimens were 
almost exclusively dd-MVAC (90%). Sixteen patients (33%) 
among the 48 who received radiotherapy alone experienced 
adverse events; for the majority of patients (23%), these adverse 
events were mild/moderate (grade 1–2), and the most prevalent 
were temporary incontinence and urinary infection.

Median follow-up time for patients who received first-line 
bladder-sparing treatment was 1.5 years (IQR 0.7–2.4). Locoregional 
recurrence and/or distant metastasis occurred in 25% of patients 
who received first-line bladder-sparing treat-ment during the 
follow-up period (Table S3), where median time to event was 7.7 
months (IQR 3.1–14). First-line radiotherapy was most frequently 
followed by salvage chemotherapy, and first-line chemotherapy 
was most frequently followed by salvage RC (Figure 1B). 

Among patients who received first-line bladder-sparing 
treatment, the 1- and 5-year OS rates were 73% (95% CI 60–82%) 
and 52% (95% CI 38–65%), respectively (Figure 3A and Table S3). 
The 1- and 5-year BI-EFS rates were 61% (IQR 48–71%) and 35% 
(IQR 20–50%), respectively (Figure 3B and Table S3).

Discussion

The present study identified 231 MIBC patients who were diag-
nosed and treated in Skåne, Sweden, between 2016 and 2020. 
Approximately a third of all patients did not receive curative 
treatment but only BSC due to old age and comorbidities. 
Among patients who were given curative treatment, 55% under-
went RC as recommended by guidelines, while the remainder 
received bladder-sparing treatment including radiotherapy, 
chemoradiation, and chemotherapy. Survival analyses showed 
substantial mortality and disease progression in MIBC patients, 
particularly the older and less medically fit patients who were 
receiving bladder-sparing treatments.

MIBC is an aggressive disease affecting predominantly an 
elderly patient population, and the risk‑benefit approach 
required to select the most appropriate treatment for individual 
patients – balancing oncological outcomes with tolerability and 
quality of life – is challenging. The gold standard treatment 
recommended for nonmetastatic MIBC across international 
guidelines is RC with pelvic lymph node dissection following 
NAC for eligible patients [2, 4, 5, 8]. Our results indicate that 
among the MIBC patients examined, RC is the most common 
treatment for patients judged medically fit, with little use of 
chemoradiation as the most aggressive bladder-sparing 
alternative. NAC usage was also high at 60%, which is higher 
than rates reported in several other centers [10–12] but similar 
to reports from Denmark [13]. However, given a minimum cycle 
number was not specified and that up to 20% of patients may 
discontinue NAC prematurely [14], our findings are also in line 
with a marginal increase from the 40% reported previously in 
Sweden among all cystectomy patients prior to 2020 [14, 15].

Reported survival rates after RC vary across studies [16–19], 
and our observed 74% 5-year OS is marginally higher than the 
68% 5-year OS reported by Stein et al. [19] but in line with 
previously reported Swedish analyses [20]. Encouragingly, this 
was also associated with relatively lower rates of complications 

Table 2.  Description of first-line treatment for nonmetastatic MIBC patients.
First-line treatment N = 153

Radical cystectomy N = 84

Median follow-up time, years (IQR) 2.2 (1.4–4.0)
Neoadjuvant chemotherapy, n (%)
  Yes 50 (60)
  No 34 (40)
Neoadjuvant chemotherapy regimen, n (%)
  dd-MVAC 48 (96)
Post-RC pT0N0 staging, n (%) 26 (31)
  Received NAC 
  Not exposed to NAC

23 (46)
3 (4)

Patients with postoperative complications, n (%) 32 (38)
  Grade 1–2 < 5 (< 17)
  Grade 3–4 > 27 (> 83)
Patients with NAC adverse events, n (%) 25 (50)
  Grade 1–2 12 (24)
  Grade 3–4 13 (26)
Radiotherapy N = 48
Median follow-up time, years (IQR) 1.2 (0.6–2.3)
Type of radiotherapy, n (%)
  External beam 48 (100)
Dose (Gy)
  Median (IQR) 66 (21–68)
Patients with adverse events, n (%) 16 (33)
  Grade 1–2 11 (23)
  Grade 3–4 5 (10)
Chemoradiation N = 9
Median follow-up time, years (IQR) 1.6 (1.5–2.3)
Chemotherapy regimen, n (%)
  FuMi only 5 (56)
  Other 4 (44)
Type of radiotherapy, n (%)
  External beam 9 (100)
Dose (Gy)
  Median (IQR) 64 (64–65)
Patients with adverse events, n (%) 8 (89)
Chemotherapy N = 10
Median follow-up time, years (IQR) 2.7 (1.4–3.9)
Chemotherapy regimen, n (%)
  dd-MVAC 9 (90)
Patients with adverse events, n (%) 7 (70)

RC: radical cystectomy; IQR: interquartile range; dd-MVAC: dose-dense 
methotrexate, vinblastine, doxorubicin, cisplatin; NAC: neoadjuvant 
chemotherapy; Gy: Gray; FuMi: fluorouracil and mitomycin C.
To preserve patient anonymity, categories with values less than 5 were 
presented as ‘< 5’, and other strata masked with ¨> x¨ to prevent total back-
tracing. AE grade could not be reported for chemoradiation and 
chemotherapy due to low patient number.
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than previously reported [21], likely due to centralization of RC 
surgeries at high-volume centers where patient outcomes are 
better than those in low-volume centers [22]. In the present 
study, all RC surgeries across the Skåne region were referred to 
and performed at two university hospitals. The reported 
postoperative complications associated with RC were 
predominantly grade 3 and 4 requiring hospitalization. No 
residual disease post-RC was observed for 46% of patients 
treated with NAC – a response rate higher than the 30–40% 
typically reported [23]. However, most patients experienced 
adverse events with NAC [14, 24]. Besides, concerns over renal 
function and impact of surgical delay will continue to limit 
extended NAC uptake [11, 25], and alternatives such as 
immunotherapy in the neoadjuvant setting remain an ongoing 
research focus [26–28]. 

There has been an ongoing interest to understand whether 
bladder-sparing options could be an effective bladder-
preserving alternative to RC. The 5-year OS of 52% observed in 
this study was well in line with the 5-year OS with radiotherapy 
of 51% reported in another study using data collected in Sweden 
between 1997 and 2014 [20]. More recently, a Dutch center also 
reported a similar 5-year OS (50%) in bladder-sparing patients 
treated with concurrent chemoradiation, but a higher 5-year 
BI-EFS (60%) [29] compared to our findings. Comparative 
effectiveness between RC and bladder-sparing options has 

been challenging to assess given the underlying selection bias 
of age and comorbidities, associated with both poorer prognosis 
and receiving bladder-sparing treatments [30]. Such an 
effectiveness comparison was not the focus of the current study 
and would not have been feasible given the differences in 
baseline characteristics between the two cohorts. However, 
there is growing evidence that shows comparable effectiveness 
between RC and trimodal therapy in similar patient populations 
[31, 32]. 

In Skåne, tolerability remains a hurdle for improved outcomes 
in patients who are unfit for RC and are receiving bladder-
sparing alternatives today, as well as in one-third of all patients 
diagnosed with nonmetastatic MIBC who currently received no 
curative-intent treatment and only BSC. The dire long-term 
outcomes associated with untreated MIBC were also emphasized 
by a recent Swedish study [33]. Overall, with more than half of all 
nonmetastatic MIBC patients identified in this study considered 
medically unfit to undergo surgery, this remains an area of large 
unmet need. 

The heterogeneity of the patient group receiving bladder-
sparing treatments including both the younger, healthier, lower-
stage tumor patients refusing RC, and medically unfit patients 
unable to undergo surgery, made the interpretation of outcomes 
complicated. Utilizing clinical notes in patient EMRs, we found 
that 10% of patients who received first-line bladder-sparing 

Figure 1.  Treatment sequence for newly diagnosed nonmetastatic muscle-invasive bladder cancer patients who received first-line (A) radical cystectomy 
or (B) bladder-sparing treatments. Sunburst visualization for treatment sequence. Inner ring represents first-line treatment, with each outer segment repre-
senting subsequent second- and third-line treatment, respectively. 
BCG: bacillus Calmette-Guérin.

First-line
Radical Cystectomy

(n=84)

First-line
Bladder-sparing

Treatment
(n=69)

<5
7 (8%)

<5 9 (13%)

<5

10 
(14%) <5

48 (70%)

<5

BCG

Chemoradiation

Chemotherapy

Immunotherapy

Radical cystectomy

Radiotherapy

A. B.

Figure 2.  (A) Overall survival and (B) event-free survival among newly diagnosed nonmetastatic muscle-invasive bladder cancer patients who received 
first-line radical cystectomy. 
OS: overall survival; RC: radical cystectomy; CI: confidence interval; EFS: event-free survival. 

A. B.
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treatment were eligible for, but refused, RC. With only seven RC-
refusal patients identified, conclusions cannot be drawn 
regarding treatment outcomes. However, exploratory analysis 
indicated that the majority of patients treated with chem-
oradiation had refused RC and went on to have no bladder-
intact outcome events during the follow-up period. Few patients 
were also identified as receiving curative-intent chemotherapy 
alone, despite this regimen not being included in Swedish 
guidelines [8]. However, as it was almost exclusively dd-MVAC, 
these patients may have initiated chemotherapy as part of an 
NAC regimen but not proceeded to RC although this could not 
be confirmed based on the information available in the EMRs.

A limitation of the current study is the relatively low patient 
number. However, the manual EMR data collection across a 
whole region adds additional depths to the clinical insights and 
complements recent important studies conducted using 
Swedish registers with a nationwide scope [20, 34]. The Swedish 
national guidelines are prepared by a working group with 
representation from the whole country, and a standardized 
national care process (SVF) for bladder cancer supports the 
relative generalizability of the results to the broader Swedish 
context. The proportion of bladder cancer patients investigated 
according to the SVF was 69% in the Skåne region and 73% 
nationwide, respectively, between 2016 and 2020 [35]. Also, as 
the Nordic countries typically align with EAU guidelines and 
implement the Enhanced Recovery After Surgery (ERAS) 
protocols, the current findings likely also add insights relevant 
beyond the Nordics [4, 36]. As this is a region-based study, it is 
possible that some patients were lost to follow-up if they 
relocated to another region. Another limitation is that primary 
care information was not included. By including patients 
diagnosed between 2016 and 2020, the study is also limited by 
the relatively short follow-up time to identify disease 
progression and subsequent treatments, as well as assessing 
longer-term outcomes. This likely also influenced our shorter 
time-to-metastasis findings, where the observation period 
favored events that occurred quickly. Finally, misclassification 
of clinical T staging in the Swedish Cancer Register has been 
reported in recent studies [37, 38], which may affect the 
accuracy of patient identification and potentially lead to 
underestimation of the MIBC population. Therefore, findings in 
the present study should be interpreted with caution before 

being applied to other MIBC populations with similar T stage 
composition.

In conclusion, this descriptive study utilizes the strengths of 
Swedish registers to identify the region-wide population of 
nonmetastatic MIBC patients and the clinical detail of EMRs to 
provide an overview of the treatment landscape for patients 
over 6 years. Efficacy and safety findings from this study support 
the strong clinical care provided by clinicians in Sweden but 
highlight the remaining unmet need for both tolerable and 
effective treatments in the MIBC setting. 
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