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ABSTRACT
Objectives: To compare time intervals to diagnosis and treatment, tumor characteristics, and manage-
ment in patients with primary urinary bladder cancer, diagnosed before and after the implementation
of a standardized care pathway (SCP) in Sweden.
Materials and methods: Data from the Swedish National Register of Urinary Bladder Cancer was
studied before (2011–2015) and after (2016–2019) SCP. Data about time from referral to transurethral
resection of bladder tumor (TURBT), patients and tumor characteristics, and management were ana-
lyzed. Subgroup analyses were performed for cT1 and cT2–4 tumors.
Results: Out of 26,795 patients, median time to TURBT decreased from 37 to 27days after the imple-
mentation of SCP. While the proportion of cT2–T4 tumors decreased slightly (22–21%, p< 0.001), this
change was not stable over time and the proportions cNþ and cM1 remained unchanged. In the sub-
groups with cT1 and cT2–4 tumors, the median time to TURBT decreased and the proportions of
patients discussed at a multidisciplinary team conference (MDTC) increased after SCP. In neither of
these subgroups was a change in the proportions of cNþ and cM1 observed, while treatment accord-
ing to guidelines increased after SCP in the cT1 group.
Conclusion: After the implementation of SCP, time from referral to TURBT decreased and the propor-
tion of patients discussed at MDTC increased, although not at the levels recommended by guidelines.
Thus, our findings point to the need for measures to increase adherence to SCP recommendations
and to guidelines.

Abbreviations: CI: Confidence interval; CTU: Computed tomography–urography; IDR: Inter-decile range
(10–90%); IVIT: Intravesical instillation therapy; LMP: Low malignant potential; MDTC: Multidisciplinary
team conference; NAC: Neoadjuvant chemotherapy; OS: Overall survival; RT: Radiation therapy; SCP:
Standardized care pathway; SLR: Second-look resection; SNRUBC: Swedish National Register of Urinary
Bladder Cancer; TNM: Tumor-node-metastasis; TURBT: Transurethral resection of bladder tumor; WHO:
World Health Organization
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Introduction

Urinary bladder cancer is one of the most common malig-
nancies, of which 22% of tumors are muscle invasive (MIBC)
at diagnosis and the remainders are non-muscle invasive
(NMIBC) [1–3]. Macroscopic hematuria is the predominant
presenting symptom with a high positive predictive value for
bladder cancer [4]. Current clinical guidelines recommend
investigation of macroscopic hematuria with cystoscopy and
computed tomography–urography (CTU) [1].

Delay in cancer diagnosis might have a negative impact
on prognosis [5], while in bladder cancer a short time from
referral to transurethral resection of bladder tumor (TURBT)

was associated with more advanced tumors and a negative
outcome [6]. Especially in women, diagnostic delay has been
reported to be associated with more aggressive bladder can-
cer and higher cancer-specific mortality [7]. Furthermore,
delays to surgery have a negative impact on both quality-of-
life and overall survival (OS) [8]. Correspondingly, a delay in
definitive surgical treatment beyond 12weeks is associated
with a higher risk of disease-specific and all-cause mortality
[9]. Similar results were observed in a review, albeit the def-
inition of delay varied greatly between the studies included
[10]. Measures to shorten the time to diagnosis have been
successfully introduced in the UK [11].
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In Sweden, a standardized care pathway (SCP) for patients
with suspected bladder cancer, mainly due to macroscopic
hematuria, was implemented in 2016. The ambition was not
just to reduce the time from first symptom to diagnosis but
also to provide well-organized and professional care accord-
ing to guidelines without unnecessary waiting time, regard-
less of where in the country patients seek care [12].

The aim of this study was to investigate whether the
implementation of SCP was associated with changes in time
to treatment and tumor stage at diagnosis and for specific
subgroups management according to national guidelines
and OS for the cT2–4 subgroup.

Materials and methods

Patients

Data was obtained from the Swedish National Register of
Urinary Bladder Cancer (SNRUBC), a population-based,
nationwide register of all patients with newly diagnosed
bladder cancer [2,13]. All patients diagnosed from 1 January
2010 to 31 December 2019 were included and divided into
two periods: before SCP 2010–2015 and after implementa-
tion of SCP 2016–2019. To examine changes over time not
related to SCP, we further stratified patients into four peri-
ods: 2010–2012, 2013–2015, 2016–2017 and 2018–2019.

Patient characteristics (age and gender), tumor character-
istics, clinical stage according to TNM [14], tumor grade
according to WHO 1999 classification [15], tumor size and
number of tumors, primary treatment, and OS were analyzed
in relation to time from referral to TURBT, which was per-
formed in all patients. Furthermore, time intervals from
TURBT to radical cystectomy and to the start of neoadjuvant
chemotherapy (NAC) were compared in relation to SCP.

A high proportion of cNX tumors was registered, although
a CTU was performed in nearly all these patients, and if no
regional lymph-node enlargement was observed the correct
registration should have been cN0. Therefore, all cNX were
grouped together with cN0 and patients with cN1–3 were
analyzed together as cNþ.

In stage cT1 tumors, registration of primary treatment
included second-look resection (SLR, defined as re-resection
within 56 days after TURBT) and intravesical instillation ther-
apy (IVIT, defined as multiple intravesical instillations of BCG)
or chemotherapy (but not including single, immediate post-
operative instillations) and cystectomy if clinically indicated.
In patients with cT2–4 tumors, registration of primary treat-
ment after TURBT and in some cases SLR included cystec-
tomy with or without NAC (defined as any systemic
chemotherapy planned and given preceding cystectomy) or
curative radiotherapy (RT) was carried out.

However, it should be noted that, within the group regis-
tered as having NAC treatment, a minority (89 out of 825
patients; 11%) had primary cNþ tumors and should have
been classified as treated by induction therapy, but this vari-
able was not registered before 2020. Over time, TNM catego-
ries in the SNRUBC changed in accordance with the
published versions of the TNM classification.
Histopathological classification of tumor grade was

performed according to the WHO 1999 classification, which
was used for tumor grade classification for bladder cancer in
Sweden [15]. The study was approved by the Swedish Ethical
Review Authority (File No. 2020-02397).

Standardized care pathway

The concept of SCP aimed to improve outcome for bladder
cancer patients in the country by reducing the time from
first symptom to definitive treatment and by performing a
uniform management according to international guidelines.
This management included immediate (within 24 h) referral
from any care unit to cystoscopy and CTU for all eligible
patients, TURBT for all patients with suspected bladder can-
cer, and multidisciplinary team conference (MDTC) for all
patients with� cT1 tumors.

The SCP was initiated in September 2015 and, in our
study design, we considered it fully implemented on a
nationwide basis for all patients seeking healthcare with
macroscopic hematuria from the start of 2016. Patients with
other reasons for suspected bladder cancer such as findings
from radiological examinations were also included in SCP,
while patients with asymptomatic microscopic hematuria
were not. Initially, a lower age limit of 40 years or older was
set to qualify for the SCP, but this was changed to 50 years
or older from 2018 and onwards, due to the rarity of urothe-
lial malignancy in patients younger than 50 years of age.

The SCP initially defined the upper time interval limit
from referral to the investigation with CTU, cystoscopy and
subsequent TURBT as 9–12 days, but it was adjusted to
13 days from 2018 and onwards. The other recommended
upper time limits for SCP from referral were: to pathological
report of TURBT specimen, 19 days, to MDTC for patients
with cT1–cT4 tumors, 26 days, to cystectomy, 37 days, to
NAC, 39 days, and to RT, 43 days.

Statistics

Age and different time intervals were described using the
median and inter-decile range (IDR) to minimize the influ-
ence of outliers, while still representing most of the patients.
Analyses were performed both for the entire study popula-
tion and for each of the subgroups with cT1 tumors and
cT2–T4 tumors, respectively. Furthermore, all patients, and
patients in subgroups cT1 and cT2–4 were divided into two
groups according to the time from the date of referral to the
date of TURBT (time to TURBT). These groups were chosen as
follows: 1–25th percentiles (0–20 days) and 26–100th percen-
tiles (>20 days). This span of time was also close to the time
limit indicated in the recommendations for SCP (13 days).

Differences between groups were compared using chi-
squared (v2) test or the Mann-Whitney U test as appropriate.
OS was visualized by Kaplan-Meier curves for the group
cT2–4. This analysis was also stratified by the time from refer-
ral to TURBT (0–20 days vs >20 days) to evaluate effects of
possible changes in patient selection after SCP. For survival
analyses, observation time started at TURBT and ended at
death, or was censored when lost to follow-up, emigration
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or at the end of the observation time on 10 November 2020,
whichever occurred first. p-values < 0.05 were considered
statistically significant. Statistical analyses were performed
using SPSS version 27 (IBM Corp., Armonk, NY).

Results

In all, 26,795 patients were diagnosed with bladder cancer,
of whom 20,020 (75%) were male. The median age was
73 years (IDR ¼ 59–86). Median time to TURBT decreased
after SCP from 37 to 27 days (p< 0.001) and the proportion
of patients who had a TURBT within 20 days increased from
21% to 30% (p< 0.001). There was a substantial variation in
proportion of TURBT within 20 days between the different
health care regions (range 16–28% before and 24–47% after
SCP). Time to TURBT was decreasing already before the intro-
duction of SCP with a median of 39 days in 2010–2012 com-
pared to 36 days in 2013–2015 (p< 0.001) (Table 1).

The proportion of cTaG1–2 did not change over time
(45%). There was a slight decrease in cT2–4 tumors after
SCP, from 22% to 21% (p¼ 0.01). However, this change was
not stable over time, with 20% cT2–4 tumors in 2016–2017
and 22% again in 2018–2019. The proportions of cNþ and
cM1 remained unchanged at 3% and 3%, respectively.

cT1 tumors

Subgroup analysis in patients diagnosed with cT1 tumors
(n¼ 6,242) showed a shorter median time to TURBT (27 vs
37 days, p< 0.001) after SCP (Table 2). There was an
increased proportion of patients managed according to
guidelines, including patients discussed at MDTC increasing
from 40% to 62% (p< 0.001) and patients that received both
SLR and IVIT increasing from 31% to 39% (p< 0.001).
However, similar trends of improved management were
observed prior to the introduction of SCP, with proportions
discussed at MDTC increasing from 31% to 48% and use of
SLR and IVIT increasing from 29% to 33% in 2010–2012 and
2013–2015, respectively. While the proportion of

cystectomies was similar before and after SCP, median time
from TURBT to cystectomy decreased slightly from 96 to
90 days (p< 0.001).

In the subgroup with time to TURBT of 0–20days, patients
were more often younger than 73 years after compared to
before SCP (51% vs 46%, p< 0.001), less frequently had
cNþdisease (0.7% vs 2.0%, p< 0.001), and received treat-
ment with SLR and IVIT more often (41% vs 30%, p< 0.001).
No such differences were seen in the group with time to
TURBT >20days.

cT2–4 tumors

In the subgroup of patients with cT2–4 tumors (n¼ 5,872),
the median time to TURBT decreased from 33 to 27 days
(p< 0.001) after the introduction of SCP (Table 3). There was
no change in the proportion of cNþ or cM1. The proportion
of patients discussed at MDTC increased from 63% to 82%

Table 1. Descriptive parameters of all patients with bladder cancer stratified into four periods in relation to the implementation
of the standardized care pathway.

Variable name 2010–2012 2013–2015 2016–2017 2018/2019

No. patients (% of the row) 7,126 (27) 7,975 (30) 5,664 (21) 6,030 (22)
Gender, n (%) Male 5,293 (74) 6,046 (76) 4,188 (74) 4,493 (75)
Age (years) Median (IDR) 73 (59–86) 73 (59–86) 73 (60–86) 74 (60–86)
Tumor grade, n (%) G1þ LMP 1,999 (28) 2,055 (26) 1,349 (24) 1,399 (23)

G2 2,060 (29) 2,307 (29) 1,687 (30) 1,752 (29)
G3 2,765 (39) 3,255 (41) 2,426 (43) 2,681 (45)
Missing 302 (4) 358 (4) 202 (3) 198 (3)

cT groups, n (%) TaG1–2 3,185 (45) 3,561 (45) 2,546 (45) 2,687 (45)
TaG3, Tis, T1 2,155 (30) 2,594 (32) 1,894 (34) 1,959 (32)
T2–4 1,668 (23) 1,722 (22) 1,149 (20) 1,333 (22)
Missing 119 (2) 98 (1) 75 (1) 50 (1)

cN, n (%) Nþ 218 (3) 242 (3) 163 (3) 213 (3)
cM, n (%) M1 208 (3) 260 (3) 193 (3.5) 197 (3)
Time to TURBT (days) Median (IDR) 39 (10–98) 36 (10–88) 26 (9–70) 28 (10–69)
Time to TURBT, n (%) 0–20 days 1,422 (20) 1,668 (21) 1,799 (32) 1,653 (27)

>20 days 5,291 (74) 5,761 (72) 3,113 (55) 3,499 (58)
Missing 413 (6) 546 (7) 752 (13) 878 (15)

Figures represent the number of patients (% of numbers of the column if not otherwise indicated). Abbreviations: IDR, Inter
Decile Range; LMP, Low Malignant Potential; TNM, Tumor-node-metastasis; TURBT, Transurethral resection of bladder tumor.

Table 2. Descriptive parameters of patients with cT1 tumors stratified into
two periods in relation to the implementation of the standardized
care pathway.

Variable name 2010–2015 2016–2019 p-value

No. patients % of the row 3,467 (55) 2,766 (45)
Gender, n (%) Male 2,733 (79) 2,147 (78) 0.340
Age, n (%) �73 years 1,630 (47) 1,255 (45) 0.211
cN, n (%) Nþ 40 (1) 30 (1) 0.805
cM, n (%) M1 67 (2) 81 (3) 0.010
MDTC, n (%) Yes 1,393 (40) 1,726 (62) <0.001
Cystectomy, n (%) Yes 378 (11) 323 (12) 0.318
SLR, n (%) Yes 1,689 (49) 1,407 (51) 0.074
IVIT, n (%) Yes 1,681 (49) 1,628 (59) <0.001
SLR and IVIT, n (%) Yes 1,071 (31) 1,077 (39) <0.001
Time to TURBT (days) Median, IDR 37 (12–89) 27 (10–64) <0.001
Time TURBT to

cystectomy (days)
Median, IDR 96 (43–194) 90 (43–185) <0.001

Time to TURBT, n (%) 0–20 days 692 (20) 832 (30) <0.001
>20 days 2,610 (75) 1,609 (58)
Missing 174 (5) 325 (12)

Figures represent number of patients (% of numbers of the column) if not
otherwise indicated. Abbreviations: IDR, inter decile range; IVIT, intravesical
instillation therapy; MDTC, multidisciplinary team conference; SLR, second look
resection; TNM, tumor-node-metastasis; TURBT, transurethral resection of blad-
der tumor.
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(p< 0.001), but there were no differences in curative treat-
ment (48% vs 49%, p¼ 0.250) or the use of NAC (14% in
both time periods, p¼ 0.250). Time from TURBT to cystec-
tomy preceded by NAC decreased after SCP (123 vs 132 days,
p¼ 0.039), while time to cystectomy without NAC showed
no difference.

In the group with time to TURBT of 0–20 days, patients
had cNþdisease less frequently after compared to before
SCP (16% vs 25%, p< 0.001), received treatment with radical
cystectomy more often (43% vs 35%, p< 0.001) and received
NAC more often (20% vs 14%, p¼ 0.005). In the group with
time to TURBT >20, no corresponding differences were seen.

In the entire cT2–4 subgroup, Kaplan-Meier analysis
showed that OS improved after the introduction of SCP (Log
rank v2 ¼ 13.35, p< 0.001). Median OS was 16months before
SCP and 18months after SCP. However, this improvement
started before SCP, with 15months and 17months median
OS in the periods 2010–2012 and 2013–2015, respectively. In
cT2–4 patients with time to TURBT (0–20 days), Kaplan-Meier
analysis showed that OS was also improved after SCP (Log
rank v2 ¼ 35.55, p< 0.001), with 17months median OS com-
pared to 10months before SCP (Figure 1). An improved OS
was also seen in patients with time to TURBT >20 days (Log
rank v2 ¼ 4.02, p¼ 0.045), with 21 compared to 19months
median OS.

Discussion

In this study, we report a decreased time from referral to
TURBT after SCP and an increased proportion of patients dis-
cussed at MDTC during the first 4 years after the implemen-
tation of SCP for patients with macroscopic hematuria.
However, these improvements were not at the levels recom-
mended by the guidelines. No stable change in stage distri-
bution was noted.

However, in both the cT1 and the cT2–4 subgroups of
patients with a shorter time to TURBT, there was a higher
proportion with clinically node positive disease before SCP.
This seems to indicate a selection of patients with advanced
tumors to earlier TURBT before SCP, in line with the results

of Wallace et al. [6]. On the other hand, patients with a
shorter time to TURBT after SCP were younger and received
treatment according to guidelines to a higher extent. This
might indicate a selection of patients being candidates for
radical treatment after SCP. Thus, in patients with cT2–4
tumors and shorter time to TURBT, the improved OS after
implementation of SCP should be interpreted with caution.
The results after SCP might be affected by shorter observa-
tion times, and the selection of a group of patients with a
higher treatment intensity and lower age. Whether these dif-
ferences after the implementation of SCP are due to selec-
tion bias, changed referral routines, more patients discussed
at MDTC or a combination of factors is impossible to
disentangle.

The median time from referral to TURBT in the present
study decreased by 10 days with the introduction of SCP.
This decrease by itself might be important for specific groups
of patients having earlier treatment resulting in better out-
come or more patient satisfaction by faster care. The median
time from first symptom to TURBT has been reported in the
literature as between 70 and 110 days [6,16]. Unfortunately,
the SNRUBC does not contain data on time from first symp-
tom and, therefore, we were limited to study the time from
referral to TURBT. However, the SCP recommendations of
immediate referral for eligible patients might have reduced
the total time from first symptom to TURBT considerably.

Nilbert et al. [12] compared 262 bladder cancer patients
subjected to SCP with 163 patients not included in SCP for
macroscopic hematuria in the Southern Healthcare Region of
Sweden during the first 11months after the implementation
of SCP. The authors reported a reduction of time from refer-
ral to TURBT from 45 days to 39 days, but without any
decreased time to cystectomy [12]. Similarly, Blick et al. [11]
reported that, after the implementation of a 2-week waiting
rule from referral to the first urologist consultation, a reduc-
tion of the time from 42 to 22 days was noted. However, no
decrease in time to definitive treatment was observed. In
line with these findings, our results after SCP of shorter time
to TURBT but not to further treatment, indicates that improv-
ing management of patients with alarm symptoms is a com-
plex multi-task procedure [6,10–12].

Table 3. Descriptive parameters of patients with cT2–4 tumors stratified into two periods in relation to the implementation of the standardized care pathway.

Variable name 2010–2015 2016–2019 p-value

No. patients (% of the row) 3,390 (58) 2,482 (42)
Gender, n (%) Male 2,394 (71) 1,736 (70) 0.575
Age groups, n (%) �73 years 1,478 (44) 1,000 (40) 0.010
cN, n (%) Nþ 393 (12) 330 (13) 0.050
cM, n (%) M1 350 (10) 273 (11) 0.407
MDTC, n (%) Yes 2,129 (63) 2,035 (82) <0.001
Time to TURBT (days) Median (IDR) 33 (6–83) 27 (8–62) <0.001
Time TURBT to cystectomy without NAC (days) Median (IDR) 64 (33–119) 68 (36–125) 0.614
Time TURBT to cystectomy with NAC (days) Median (IDR) 132 (90–184) 123 (87–174) 0.039
RC or RT, n (%) No 1,753 (52) 1,272 (51) 0.250

RC (without NAC) 914 (27) 635 (26)
RC (with NAC) 467 (14) 358 (14)
RT 256 (7) 217 (9)

Time to TURBT, n (%) 0–20 days 935 (28) 791 (32) <0.001
>20 days 2,241 (66) 1,365 (55)
Missing 214 (6) 326 (13)

Figures represent number of patients (% of numbers of the column) if not otherwise indicated. Abbreviations: IDR, inter decile range; MDTC, multidisciplinary
team conference; NAC, neoadjuvant chemotherapy; RT, radiation therapy; TNM, tumor-node-metastasis; TURBT, transurethral resection of bladder tumor.
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MDTC might be an important tool to optimize manage-
ment of patients after diagnosis of urinary bladder cancer. A
causality between increased use of MDTC after SCP and
increased treatment intensity is likely in the present study, as
treatment more in line with guidelines when applying MDTC
has previously been reported for patients with cT2–4 bladder
cancer but not in cT1 tumors [11,17,18]. The poor adherence
to guidelines regarding SLR and IVIT also suggest that time
limits should not be the sole focus when implementing
an SCP.

In the present study, the reduction of time to TURBT and
the increased proportion of patients discussed at MDTC
below the recommended levels indicate a non-adherence to
guidelines. Such non-adherence to follow SCP schedules and
guideline recommendations has previously been reported in
20–30% of patients in some SCP programs, leading to a dis-
cussion about economic punishment for non-adherence to
SCP [19,20]. Our results should incite a discussion of possible
measures to increase the adherence to SCP recommenda-
tions in Sweden.

In contrast to the Swedish SCP, many algorithms world-
wide also include asymptomatic microscopic hematuria. The
Swedish policy to disregard asymptomatic microscopic
hematuria was based on a low (1.85%) diagnostic yield

[21–23]. Thus, the present SCP only investigates patients
with macroscopic hematuria. Patients younger than 50 years
of age are evaluated outside of the SCP and patients with
asymptomatic microscopic hematuria are not evaluated at
all. Such a strategy entails a risk of delayed diagnosis outside
SCP and may contribute to decreased public awareness
[24,25]. Furthermore, in the case of exceptional events such
as the COVID-19 pandemic, an additional diagnostic delay
for those individuals not fulfilling SCP-criteria can be
expected [25].

The main strength of our study is that it is a nationwide
population-based investigation of a registration period over
10 years with a considerable number of patients, making sub-
group analyses meaningful. The main limitations are incom-
plete data, especially during the first period, and the lack of
pertinent data, e.g., time from symptoms to referral and can-
cer-specific survival. Another limitation is that the study
design comparing two different time periods implies that
changes over time in demographic and clinical variables
might be due to other factors than the implementation of
SCP. Furthermore, due to the observational and retrospective
nature of the present study, causality cannot be proven.

In conclusion, the implementation of an SCP led to a
shorter median time to TURBT and an increase in the

Patients at risk

Time (years) 0 2 4 6 8 10

2010-2015, 0-20 days 934 302 221 148 80 26

2010-2015, >20 days 2240 1027 772 516 246 74

2016-2019, 0-20 days 790 259 69

2016-2019, >20 days 1364 439 100

Figure 1. Overall survival curves for patients with stage cT2-4 and with information about time from referral to TURBT (n¼ 5,332). Patients were stratified into four
groups in relation to the time to transurethral resection of bladder tumor (0–20 and >20 days), and before and after the implementation of the standardized care
pathway (2010–2015 and 2016–2019). Difference between the groups 0–20 days before and after SCP (Log rank v2 ¼ 35.55, p< 0.001). Difference between the
groups >20 days before and after SCP (Log rank v2 ¼ 4.02, p¼ 0.045).
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proportion of patients discussed at MDTC. However, these
improvements were not at the levels recommended by the
guidelines, indicating insufficient adherence to follow the
SCP recommendations. These observations and the lack of
stable tumor stage improvement after SCP point to the
urgent need for measures to increase adherence to SCP rec-
ommendations. Further SCP improvements should focus not
just on time limits but also on adherence to manage-
ment guidelines.
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