
Guidelines versus real-world data in metastatic bladder cancer: a
population-based study on first-line chemotherapy treatment patterns
Slotman, E.; Richters, A.; Fransen, H.P.; Smilde, T.J.; Linden, Y.M. van der; Siesling, S.; ... ;
theProBCI Study Grp

Citation
Slotman, E., Richters, A., Fransen, H. P., Smilde, T. J., Linden, Y. M. van der, Siesling, S.,
… Raijmakers, N. J. H. (2025). Guidelines versus real-world data in metastatic bladder
cancer: a population-based study on first-line chemotherapy treatment patterns. Urologic
Oncology: Seminars And Original Investigations, 43(5), 328.e17-328.e24.
doi:10.1016/j.urolonc.2024.10.026
 
Version: Publisher's Version
License: Creative Commons CC BY 4.0 license
Downloaded from: https://hdl.handle.net/1887/4289197
 
Note: To cite this publication please use the final published version (if applicable).

https://creativecommons.org/licenses/by/4.0/
https://hdl.handle.net/1887/4289197


Urologic Oncology: Seminars and Original Investigations 43 (2025) 328.e17−328.e24
Clinical-Bladder cancer

Guidelines versus real-world data in metastatic bladder cancer:

A population-based study on first-line chemotherapy treatment patterns

Ellis Slotman, M.Sc.a,b,*, Anke Richters, Ph.D.a,c, Heidi P. Fransen, Ph.D.a,
Tineke J. Smilde, Ph.D.d, Yvette M. van der Linden, Ph.D.e,f, Sabine Siesling, Ph.D.a,b,

Katja K.H. Aben, Ph.D.a,c, Natasja J.H. Raijmakers, Ph.D.a, on behalf of theProBCI study group
aNetherlands Comprehensive Cancer Organisation, Department of Research and Development, Utrecht, The Netherlands

bUniversity of Twente, Technical Medical Centre, Department of Health Technology and Services Research, Enschede, The Netherlands
cRadboud University Medical Center, Department of IQ Health, Nijmegen, The Netherlands

d Jeroen Bosch Hospital, Department of Internal Medicine, ‘s Hertogenbosch, The Netherlands
e Leiden University Medical Centre, Centre of Expertise in Palliative Care, Leiden, The Netherlands

f Leiden University Medical Centre, Department of Radiotherapy, Leiden, The Netherlands

Received 29 May 2024; received in revised form 17 September 2024; accepted 22 October 2024

Abstract

Background: For patients with metastatic bladder cancer (mBC) palliative chemotherapy is one of the main treatment options. Real-

world insights into outcomes are available, but a comprehensive overview of specific treatment details like number of chemotherapy cycles

received and (reasons for) adjustments is lacking.

Methods: A population-based study was conducted, including all patients diagnosed with mBC in the Netherlands between 2016 and

2021 who started chemotherapy as initial treatment. Data on patient, tumor, and treatment characteristics, including number of cycles,

adjustments and reasons for adjustments, and survival were collected from the Netherlands Cancer Registry. Treatment patterns and

outcomes were analyzed descriptively. Logistic regression analysis was used to identify factors associated with receiving the full guideline-

recommended treatment (4−6 cycles).
Results: A total of 684 patients started first-line chemotherapy, mostly carboplatin-based (54%). Of these patients, 35% did not receive

the full course of treatment. Among these patients who received <4 cycles, 24% died within one month of stopping treatment. Male sex and

good performance status were independently associated with receiving the full course of treatment. Among patients who did receive a full

course of treatment, half still had adjustments to their treatment schedule, which mainly included dose reductions due to side effects.

Conclusions: Among patients with mBC starting first-line chemotherapy, only a small majority received the recommended number of

cycles, and treatment adjustments were common. This suggests that adhering to recommended treatment is challenging, emphasizing the

importance of integrating insights on treatment discontinuation and modifications into the shared decision-making process and guideline

development. � 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)
1. Introduction

The survival of patients with metastatic bladder can-

cer (mBC) remains poor with no distinct improvement

over the past decades [1,2]. Treatment of mBC is pri-

marily aimed at prolonging survival, and the administra-

tion of platinum-based chemotherapy, specifically
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cisplatin or carboplatin, is one of the main treatment

options for these patients [3].

The decision to start systemic treatment involves trade-

offs between quantity and quality of life. Therefore, a

shared decision-making process in which the patient, rela-

tives and physician discuss the benefits and risks of a sys-

temic treatment is of utmost importance. Evidence

concerning the efficacy of systemic treatment mainly stems

from randomized clinical trials, which generally include

patients with a more favorable prognostic profile, better
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performance status and less comorbidities compared to the

general patient population [4,5]. As a result, the risks and

benefits of treatment may be different for patients in daily

clinical practice, which complicates accurately informing

patients about the expected risks and benefits of palliative

systemic treatment.

Because of this, data on treatment patterns and out-

comes in real-world populations of patients with mBC

are of added value. Real-world studies showed that the

majority of patients with mBC do not start palliative

systemic treatment and that there is a disproportionally

higher use of carboplatin based chemotherapy in the

first line [6]. The observed median survival of patients

who received cisplatin-based or carboplatin-based che-

motherapy was shown to be 12.9 and 11.1 months,

respectively, compared to 2.5 months in patients who

did not receive systemic treatment [7]. Although these

results contribute to a better understanding of the out-

comes of systemic treatment in the real-world patient

population, more detailed information on the number of

treatment cycles patients with mBC complete in daily

clinical practice is lacking, as well as information on

what adjustments are made to treatment schedules, and

why these adjustments are made. Discontinuation of

systemic treatment or adjustments in treatment sched-

ules probably result in suboptimal survival and quality

of life outcomes. It can also evoke feelings of disap-

pointment and failure in patients, as they are likely to

have high expectations of the treatment [8,9]. In addi-

tion, discontinuation of chemotherapy shortly before

death is considered an indicator of potentially inappro-

priate end-of-life care [10], which has been shown to be

associated with a reduced quality of life of patients and

their relatives [11−13].

To support patients and their treating physicians in

making shared decisions about treatments that align

with a patient’s wishes and needs, real-world insights

into treatment patterns and alterations are important.

Therefore, the aim of this study was to provide popula-

tion-based insights into first-line systemic treatment pat-

terns for mBC, including the number of cycles received,

adjustments made to treatment schedules, the reasons

for these adjustments, and the proportion of patients

who died shortly after stopping chemotherapy. In addi-

tion, we sought to identify factors associated with

receiving the full number of guideline-recommended

treatment cycles.
2. Materials and methods

2.1. Study population

All patients aged 18 years or older who were diagnosed

with synchronous mBC between 2016 and 2021 and started

chemotherapy as initial treatment were selected from the

Netherlands Cancer Registry (NCR). The NCR is a
population-based cancer registry hosted by the Netherlands

Comprehensive Cancer Organisation (IKNL) that contains

information on the diagnosis and treatment of all newly

diagnosed malignancies in the Netherlands. Patients treated

with chemotherapy in combination with radical cystectomy

were excluded. Patient, tumor and treatment information as

available through the NCR was complemented with more

detailed data concerning treatment and follow-up, which

was collected as part of ProBCI (Prospective Bladder Can-

cer Infrastructure) [14]. The study was approved by the Pri-

vacy Review Board of the NCR (reference number

K23.199) and the ProBCI Steering Committee.

2.2. Data and definitions

Data used in this study included patient and tumor char-

acteristics (age, sex, comorbidities, performance status,

renal function, number and localization of metastases),

first-line systemic treatment data (type of treatment, start

and stop dates, number of cycles, type of adjustments, main

reason for adjustments), and vital status.

Comorbidities were grouped into 0, 1, ≥2 or unknown

according to the number of categories of the Charlson

comorbidity index [15]. Performance status was grouped

into ECOG 0, ECOG 1, ECOG ≥2 or unknown. If perfor-

mance status was documented as Karnofsky Performance

Score, it was converted to ECOG (KPS 100 to ECOG 0,

KPS 80−90 to ECOG 1, KPS 10−70 to ECOG ≥2).
Renal function was measured in mL/min/1.73m2 and

grouped into 0−30, 30−60, 60-90, >90 or unknown. The

number of metastatic sites was defined as the number of

metastases at different sites (e.g., bone metastases and

liver metastases count as 2 sites, but two bone metastases

count as 1 site).

Type of first-line chemotherapy was grouped into cis-

platin-based chemotherapy, carboplatin-based chemother-

apy or other. For patients who started cisplatin-based

chemotherapy and switched to carboplatin-based chemo-

therapy (e.g., due to renal insufficiency), the type of chemo-

therapy was grouped into cisplatin-based chemotherapy and

the cumulative number of cycles was calculated. Since 4 to

6 cycles of cisplatin-based or carboplatin-based chemother-

apy are recommended in the guidelines [3], receiving ≥4
cycles was considered a full course of treatment in this

study (full course group).

Treatment adjustments were grouped into: dose reduc-

tion, postponement of a new treatment cycle, discontinua-

tion of one of the chemotherapy agents, a combination of

these adjustments or other adjustment. Reason for the

adjustment was grouped into: hematological toxicity, gas-

tro-intestinal toxicity, neurological toxicity, other toxicities

or patient condition, non-response or progressive disease,

wish of the patient and/or family, or other/unknown reason.

Information on vital status in the NCR is available by

annual linkage of the NCR to the Dutch Personal Records

Database and was updated until February 1, 2023.
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2.3. Statistical analyses

The number of patients receiving first-line chemother-

apy and the number of cycles received were presented

using descriptive statistics. Logistic regression analyses

were used to determine which factors were independently

associated with receiving a full course of treatment. Uni-

variable and multivariable regression analyses included

age, sex, comorbidities, performance status, renal func-

tion, and the number and localization of metastatic sites,

which reflect patient fitness, cancer burden and treatment

eligibility, and were therefore expected to influence treat-

ment tolerability and efficacy [3,16,17]. This analysis

was also stratified by type of chemotherapy (cisplatin

versus carboplatin-based). Factors independently associ-

ated with receiving a full course of treatment without

dose reductions were determined using logistic regression

analysis in a post hoc analysis of patients who received

≥4 cycles. In the subgroup of patients who completed a

full course of treatment, the proportion of treatment

adjustments and reasons for these adjustments were

described. In addition, insight was provided into the pro-

portion of patients who died within one month of stop-

ping treatment, overall and stratified by patients who

received <4 and ≥4 cycles. Statistical analyses were per-

formed using Stata version 17.0 software. A two-tailed

p value <0.05 was considered statistically significant.
3. Results

3.1. Cohort

A total of 684 patients diagnosed with synchronous mBC

and treated with first-line chemotherapy between 2016 and

2021 were identified from the NCR (Table 1). The majority

of patients were aged 70−79 years (39%), male (71%), and

had ECOG performance status 0 or 1 (67%). Most patients

had one metastatic site (61%), with the most common sites

being the lymph nodes (58%), followed by bone (33%) and

lung (29%).
3.2. Treatment patterns

Of the 684 patients receiving first-line chemotherapy,

297 (43%) received cisplatin-based chemotherapy, 370

(54%) received carboplatin-based chemotherapy and 17

(3%) received other chemotherapy. In the overall group,

35% of patients received <4 cycles of chemotherapy and

57% received a full course of treatment (>4 cycles)

(Fig. 1). There were slight differences between cisplatin-

based and carboplatin-based chemotherapy (<4 cycles:

31% vs. 40%; > 4 cycles: 59% vs. 57%). Among patients

receiving <4 cycles (n=241), 80 patients (13%) stopped

treatment after 1 cycle, 64 (10%) after 2 cycles, and 97

(15%) after 3 cycles (Fig. 2). In the overall group, 11% of

patients died within one month of stopping their
chemotherapy treatment (Table 2). This was 24% in those

who received <4 cycles of chemotherapy and 3% in those

who received ≥4 cycles.

3.3. Factors associated with receiving a full course of

treatment

Age, number of comorbidities, renal function and the

number of metastatic sites were comparable between

patients receiving a full course of treatment and patients

receiving <4 cycles (Table 1). Patients who received a full

course of treatment were more often male (74% vs. 66%,

P = 0.02), had a better performance status (ECOG 0: 47%

vs. 26%, p≤0.001) and slightly less often liver metastases

(16% vs. 22%, P = 0.04) or lung metastases (27% vs. 35%,

P = 0.03). The proportion of patients with lymph node

metastases was higher in the full course group (61% vs.

52%, P = 0.02).

Multivariable regression analysis showed that sex and

performance status were independently associated with

receiving a full course of treatment (≥4 cycles) (Table 3).

Female patients were less likely to receive a full course of

treatment compared to male patients. Patients with a poorer

performance status at diagnosis (ECOG ≥1) were also less

likely to receive a full course of treatment compared to

patients with a better performance status (ECOG 0). Strati-

fied analyses by type of chemotherapy showed that sex was

still associated with receiving a full course of treatment of

cisplatin-based chemotherapy, whereas performance status

remained associated with receiving a full course of treat-

ment of carboplatin-based chemotherapy (supplementary

tables 1 and 2). Among patients who received a full course

of treatment, older age was independently associated with

lower odds of receiving a full course of treatment without

dose reductions (supplementary table 3).

3.4. Adjustments in treatment schedules

Among patients who received a full course of treatment

(≥4 cycles, n=396), 50% were required to have their treat-

ment schedule adjusted. The most commonly reported

adjustment was dose reduction (52%), followed by post-

ponement of a new treatment cycle (21%) and a combina-

tion of dose reduction and postponement of a new

treatment cycle (23%). Hematological toxicity was the

most commonly reported reason for these adjustments

(47%), followed by other toxicities or impairments in the

patient’s condition (33%). Gastro-intestinal or neurological

toxicity were each reported to be the main reason for adjust-

ment in 4% of patients.

4. Discussion

This study provides insight into first-line palliative che-

motherapy treatment patterns, including the number of

cycles received, treatment adjustments and reasons for



Table 1

Characteristics of patients with synchronous metastatic bladder cancer receiving first-line chemotherapy for the total cohort and stratified by <4 and ≥4
cycles of chemotherapy

Total cohort Characteristics by number of cycles received

< 4 cycles ≥4 cycles
N (%) N (%) N (%)

Total number of patients 684 241 396

Characteristics at diagnosis

Age

<60 142 (21) 50 (21) 80 (20)

60-69 237 (35) 83 (34) 136 (34)

70-79 271 (39) 99 (41) 155 (39)

80+ 34 (5) 9 (4) 25 (6)

Sex

Male 486 (71) 158 (66) 293 (74)

Female 198 (29) 83 (34) 103 (26)

Number of comorbidities

0 307 (45) 111 (46) 186 (47)

1 196 (29) 74 (31) 115 (29)

≥2 111 (16) 47 (20) 62 (16)

Unknown 70 (10) 9 (4) 33 (8)

Performance status

ECOG 0 258 (38) 63 (26) 186 (47)

ECOG 1 195 (29) 89 (37) 103 (26)

ECOG ≥2 38 (6) 23 (10) 15 (4)

Unknown 193 (28) 66 (27) 92 (23)

Renal function (mL/min/1.73m2)

0-30 27 (4) 11 (5) 15 (4)

30-60 203 (30) 82 (34) 118 (30)

60-90 275 (40) 97 (40) 170 (43)

90+ 85 (12) 31 (13) 53 (13)

Unknown 94 (14) 20 (8) 40 (10)

Number of metastatic sites

1 418 (61) 140 (58) 253 (64)

2 161 (24) 57 (24) 89 (23)

≥3 105 (15) 44 (18) 54 (14)

Localization of metastasesa

Liver 123 (18) 53 (22) 62 (16)

Lung 201 (29) 84 (35) 107 (27)

Bone 223 (33) 87 (36) 123 (31)

Lymph nodes 395 (58) 124 (52) 242 (61)

Other 128 (19) 49 (20) 67 (17)

a Percentages do not add to 100% because patients may have metastases at multiple localizations.
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these adjustments in a population-based cohort of 684

patients with synchronous mBC. A substantial proportion

of patients who started chemotherapy did not complete a

full course of treatment cycles as recommended by guide-

lines. Male sex and good performance status were indepen-

dently associated with receiving the full course of

treatment. In approximately half of the patients with a full

course of treatment, treatment adjustments, mainly dose

reductions due to side effects, were made.

Among patients starting first-line palliative chemother-

apy, approximately 4 in 10 patients completed fewer than

the 4 to 6 cycles recommended by guidelines. Not complet-

ing the full guideline-recommended treatment schedule was

independently associated with a worse performance status,

probably because patients with poorer physical condition

prior to treatment are likely to have more difficulty
tolerating the treatment. Female patients were also less

likely to complete 4 or more cycles. Several factors may

contribute to this. First, women are at greater risk for toxic-

ity and adverse drug reactions from systemic therapies [18],

which may contribute to women discontinuing treatment

earlier. In addition, the patient’s living situation and level

of social support may play a role. Women are less likely to

be married than men in the Dutch elderly population. [19]

Living alone and therefore a lack of spousal support in

female patients may contribute to different treatment

choices and earlier treatment discontinuation. Previous

studies suggest that patients living alone receive less or less

intensive chemotherapy, and that oncologists are more

reluctant to treat patients living alone with chemotherapy

because of concerns about managing toxicities. [20−23] In
addition, physician adherence to guidelines may also play a



Fig. 1. Number of treatment cycles received among patients with synchronous metastatic bladder cancer who received first-line chemotherapy for the total

group of patients and stratified by type of chemotherapy.
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role in guideline deviation, with barriers to guideline adher-

ence including physician awareness of guidelines, guide-

lines perceived as too generic, concerns about the evidence

supporting guideline recommendations, limited access to

treatment resources, and limited or negative experience

with the recommended treatment [24].

This study shows that even in case of a full course of che-

motherapy, in nearly half of the patients their treatment sched-

ule had to be adjusted, most commonly by reducing the dose or

postponing a new cycle of treatment. This is consistent with

studies in advanced breast, lung and ovarian cancer, which
Fig. 2. Timing of treatment cessation in patients receiving first-line chemotherap

with known number of cycles.
showed that approximately 50% of patients required dose

reduction or dose delay [25,26]. Dose reductions were the most

commonly reported adjustment in this study and probably

result in suboptimal disease control and treatment benefits.

This is confirmed by the results of a systematic review and

meta-analysis that showed that patients with advanced cancer

who received less than 80 percent of the standard dose of che-

motherapy had worse survival than patients who received more

than 80 percent of the standard dose [27].

Overall, patients were more often treated with carbopla-

tin-based chemotherapy compared to cisplatin-based
y for synchronous metastatic bladder cancer. Data shown only for patients



Table 2

Proportion of patients dying within one month of treatment cessation

among all patients receiving first-line chemotherapy for synchronous meta-

static bladder cancer and stratified by <4 and ≥4 cycles of chemotherapy.

Total number of

patients

Death <31 days of
stopping treatment

N N (%)

All patients receiving

first-line

chemotherapy

684 74 (11)

<4 cycles 241 59 (24)

≥4 cycles 396 12 (3)

Table 3

Unadjusted and adjusted odds ratios for the probability of receiving ≥4
cycles of first-line chemotherapy in patients with synchronous metastatic

bladder cancer

Probability of receiving ≥4 cycles

Univariable Multivariable

OR (95% CI) OR (95% CI)

Characteristics at diagnosis

Age

<60 Ref Ref

60−69 1.02 (0.66−1.59) 1.02 (0.63−1.66)
70−79 0.97 (0.63−1.51) 0.98 (0.60−1.61)
80+ 1.73 (0.74−4.02) 2.01 (0.81−4.95)

Sex

Male Ref Ref

Female 0.66 (0.47−0.94) a 0.64 (0.44−0.94) a

Number of comorbidities

0 Ref Ref

1 0.93 (0.63−1.34) 0.88 (0.58−1.32)
≥2 0.78 (0.50−1.22) 0.74 (0.46−1.21)
Unknown 2.18 (1.00−4.74) a 2.43 (1.08−5.47) a

Performance status

ECOG 0 Ref Ref

ECOG 1 0.39 (0.26−0.59) a 0.40 (0.36−0.60) a

ECOG ≥2 0.22 (0.11−0.45) a 0.23 (0.10−0.49) a

Unknown 0.47 (0.30−0.72) a 0.47 (0.30−0.73) a

Renal function (mL/min/

1.73m2)

0−30 Ref Ref

30−60 1.05 (0.46−2.41) 1.07 (0.45−2.56)
60−90 1.28 (0.56−2.90) 1.26 (0.53−2.99)
90+ 1.25 (0.51−3.06) 1.28 (0.49−3.32)
Unknown 1.46 (0.56−3.77) 1.39 (0.51−3.79)

Number of metastatic sites§
1 Ref Ref

2 0.86 (0.58−1.27) 1.18 (0.52−2.66)
≥3 0.67 (0.43−1.06) 1.19 (0.24−5.75)

Localization of metastases

Liver 0.65 (0.43−0.98) a 0.60 (0.27−1.31)
Lung 0.69 (0.48−0.97) a 0.62 (0.28−1.35)
Bone 0.79 (0.56−1.11) 0.74 (0.34−1.63)
Lymph nodes 1.48 (1.07−2.04) a 1.07 (0.50−2.32)
Other 0.79 (0.53−1.20) 0.78 (0.34−1.76)

a indicates a significant result (P < 0.05).
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chemotherapy, only a small minority received the guide-

line-recommended number of treatment cycles, and even

these latter patients often required treatment adjustments.

These results indicate that it is difficult to adhere to guide-

line-recommended treatment for a large proportion of

patients, likely resulting in poorer outcomes than expected

based on the results of randomized trials. Among patients

who received less than the recommended number of treat-

ment cycles, one-fifth died within one month of stopping

treatment. This suggests that starting chemotherapy may

not have been the most appropriate care for these

patients [10] and underscores the importance of providing

patients with a realistic understanding of both the likely

benefits and burdens of chemotherapy. In this way they can

make informed decisions about whether the proposed treat-

ment is in line with their expectations, wishes and preferen-

ces. Therefore, in addition to informing patients with mBC

about the expected toxicities and survival benefits, it is

important to discuss scenarios that may occur after initia-

tion of chemotherapy, including early discontinuation and

adjustments to treatment schedules, as this occurs in a sig-

nificant proportion of patients. This can help to manage the

patient’s expectations and may reduce feelings of disap-

pointment and failure during the treatment process. More-

over, information regarding treatment patterns from real-

world data can inform guideline development.

This study showed that adhering to guideline-recom-

mended treatment is challenging, which clearly highlights

the importance of more effective and less toxic first-line

treatment options. Recently, studies using combinations of

chemotherapy and checkpoint inhibitors, or a combination

of checkpoint inhibitors, have shown promising results in

previously untreated patients with mBC [28,29]. These new

treatments will probably change the treatment landscape for

mBC. However, due to factors such as patient condition

and disparities in access to cancer medicines between high-

income and low- and middle-income countries [30], it is

likely that there will still be patients who are ineligible for

these new treatments. Therefore, the treatment of metastatic

bladder cancer will most likely continue to involve first-line

chemotherapy. Besides, also for these new treatment

options, effectiveness and adherence in everyday clinical

practice are likely to differ from those observed in the ran-

domized controlled trials. Therefore, it remains important

to evaluate the effects and tolerance of these treatments in

real-world populations and to incorporate these findings

into the shared decision-making process.

5. Strengths and limitations

The main strength of this study is the use of population-

based data of all patients diagnosed with synchronous mBC

in the Netherlands, thereby reflecting daily clinical practice.

However, there are some limitations. First, no data were

available on the reasons why patients discontinued their

chemotherapy regimen, making it impossible to assess
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whether patients stopped because of treatment toxicity, dis-

ease progression, or at their own request. Second, there was

no complete data on the exact dose of chemotherapy

received, nor on the weight of the patients, so the relative

dose intensity of the chemotherapy received could not be

calculated. This information would have been helpful in

providing a more accurate assessment of the extent of dose

reductions in this population. Third, patients with metachro-

nous metastases were not included in this study. Because

these patients have received prior treatment, unlike patients

with synchronous disease, this may affect their eligibility

for and tolerability of systemic treatment for their meta-

static disease. Therefore, treatment patterns and treatment

alterations may be different in these patients.
6. Conclusion

This population-based study showed that among patients

with metastatic bladder cancer receiving first-line chemo-

therapy, only a small majority received the guideline rec-

ommended number of treatment cycles. Adjustments to

treatment schedules and dose reductions were common.

These results highlight the importance of incorporating evi-

dence about treatment discontinuation and adjustments

into the shared decision-making process and guideline

development.
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