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Chapter 1

Bladder cancer in numbers
Bladder cancer ranks among the top ten most common malignancies worldwide1. 

and 213,000 patients died of the disease1. In the Netherlands, in recent years 

2. Urothelial carcinoma is the predominant 
3. Being the most common 

include squamous cell carcinoma, adenocarcinoma and neuroendocrine tumors. 

men; at diagnosis, more than half of all patients is over 70 years of age and more 

1.

Risk factors for bladder cancer
4. Ever smokers have 

5

cancer diagnosis

7. The use of electronic cigarettes (‘vaping’) 

smoke also contains a variety of carcinogens

9. Although occupational 
exposure is of less relevance in Western countries such as the Netherlands due to 

other parts of the world.

cancer than women10

of smoking among men. On the other hand, women are more often diagnosed at a 
somewhat higher disease stage, which is associated with a worse prognosis11. This 
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hematuria12

13. After 
correction for this delay, women still have a worse prognosis compared to men, 

14.

15, or medical interventions such as 
radiotherapy to the lower pelvis  
and family history19

inconclusive20.

Bladder cancer trends

cancer is expected to increase in the upcoming decades. In the Netherlands, the 

21

similar for woman and is slightly decreasing in men.

21

more people will live for a longer amount of time.

The burden on health care and society

22

1
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23. 
As health care systems are already under pressure in the Netherlands24 and 

25

Figure 1.
time.

Source Figure 1: adapted from the IKNL report ‘Kanker in Nederland - trends & prognoses tot en met 2032’.
*For mortality estimates, urinary tract tumors were included as well.

Bladder cancer management

spread to the lymph nodes (N+) or distant sites (M+).
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Figure 2.

Association of Urology (EAU) and provide guidance for daily practice regarding 

management in the Netherlands .

survival rate is >90%29. However, NMIBC has a high recurrence rate of up to 50%29, 

1
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on the patient as well as on the health care system. Also, approximately 20% of all 
30.

MIBC requires more radical treatment, due to the aggressive nature of the disease. 

as the prostate in males and the uterus in females are often removed as well. 

TURBT and chemoradiotherapy, are increasingly adopted in clinical practice. Other 

31

compared to patients with NMIBC, and depends largely on the disease stage and 

32.

33.

Insight into bladder cancer care

. In order to 

Vereniging voor Urologie, NVU), and the NVU cystectomy quality registration 
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The BlaZIB study
BlaaskankerZorg In Beeld, translating to Insight 

(ProstaatkankerZorg In Beeld, Insight into prostate cancer care), which has set the 

improvements in prostate cancer care. For example, insights provided on the 
proportion of patients with urinary incontinence after radical prostatectomy37, 

of the volume criterion of 20 to 100 prostatectomies annually per hospital

care in the Netherlands.

39. These data 

Additional, more detailed information was collected regarding patient, tumor 
and hospital characteristics, diagnostics, imaging, treatment details, outcomes, 
recurrences and progression for at least two years after diagnosis (i.e., length 

40. 

1

169117_van_Hoogstraten_BNW-proef V5.indd   13 06-10-2023   09:03



14

Chapter 1

41.

association of urology (NVU), radiotherapy and oncology (NVRO), pathology (NVVP) 

cancer care and representatives from the patient association, it was decided on 

AIMS AND OUTLINE OF THIS THESIS

in the Netherlands:

In Chapter 2, we discuss the guideline adherence and risks of the recommended 

Chapter 3, we evaluated the uptake of 

on the patients’ survival. In Chapter 4, we compared two commonly used 
chemoradiotherapy regimens regarding treatment completion, toxicity and survival. 
In Chapter 5, we estimated the prevalence of occult lymph node metastases 
after tumor downstaging. In Chapter 6, we investigated the characteristics and 
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in the Netherlands in Chapter 7. Finally, in Chapter 8, we conclude with a general 

1
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Low risk of severe complications after 

intravesical chemotherapy in patients 

Bladder Cancer (2021)
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ABSTRACT

Background

Objective

Methods

supplemented with information on cause of death and severe complications after 

Results

Conclusions
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INTRODUCTION

NMIBC often recurs1,2

themselves as well as on the healthcare system3. Previous studies have investigated 

within 24 hours after TURBT, and reported a reduced recurrence risk . The most 

2

European Association of Urology (EAU) Guidelines and the American Urological 

.

 and despite 
the recommendations in the guidelines

. A recent 

10

13.

, another explanation 
for the low adherence to the guideline recommendation is the risk of severe and 

. Even though multiple studies, 

, “real world” population 

2
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nationwide cohort of patients diagnosed with TaG1G2 urothelial carcinoma of the 

MATERIALS AND METHODS

For this historic cohort study, data from the Netherlands Cancer Registry (NCR) 

extract information on patient and tumour characteristics, staging and treatment 

a grade 1 or grade 2 tumour according to the 1973 WHO grading system22

TURBT or within 1 day after TURBT (as in the NCR only the date of TURBT and date 

characteristics, i.e. age, gender, tumour histology, stage, grade and focality of the 
tumour, were retrieved from the NCR. Also information on type of chemotherapeutic 

items in the registry. As information on severe complications and readmissions is 
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after the chemotherapy instillation. The electronic health records of all readmitted 

the reason of readmission or prolonged hospital stay and presence of complications 

not require approval from an ethics committee in the Netherlands. The requirement 
for informed consent was waived due of the retrospective design of the study. This 

RESULTS

2

169117_van_Hoogstraten_BNW-proef V5.indd   23 06-10-2023   09:03



24

Chapter 2

treated with TURBT (Figure 3).

Figure 1.

TURBT: Transurethral Resection of the Bladder Tumour; SI: Single Instillation
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Figure 2.

SI: Single Instillation

Figure 3.

SI: Single Instillation

2
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Chapter 2

patients (1.7%) received BCG instillations, of which one patient died within 30 days. 

like age, details regarding TURBT and cause of death of these deceased patients 

therefore 0.02% (3 out of 14,177 patients).

not shown). In total, 41 patients were readmitted within 14 days, 39 patients 

patients). The worst case scenario included all patients with reported complications 
and the 4 patients with unknown reason of prolonged hospital stay. However, if 

pain and voiding dysfunction, and the patients with unknown reason of prolonged 

patients).
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Table 1. Patient, tumour, and treatment characteristics of patients with TaG1G2 urothelial 

Total Deceased
n (%) n (%)

Total 14,177 (100.0) (0.1)
Age 11.3
Gender

Male 10,941 (77.2) (100.0)
Female 0 (0.0)

Tumour grade (WHO 1973)
Grade 1 (44.0) 13 (72.2)
Grade 2 7,933 5

Focality of the tumour
Unifocal (75.3)
Multifocal 2 (11.1)
Not documented 440 (3.1) 0 (0.0)

BCG instillation within 30 days after SI
237 (1.7) 1

Partial cystectomy within 30 days after SI
1 (0.01) 0 (0.0)

TURBT: Transurethral Resection of the Bladder Tumour; SI: Single Instillation; SD: Standard Deviation; 

2
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DISCUSSION

(0.02%). Furthermore, the risk of severe complications within 14 days associated 

10,11,13, depending on geographical location and 

7. As not all patients will meet 

Assuming a more or less similar patient population in the Netherlands with regard 

likely play a role23

factor11,13,24. However, in the Netherlands this is rarely the case. Also, part of the 
12,13,24

only group2

25

23. A similar study from 2009 reported extravasation 
of a contrast agent in 50% of the 34 patients included

of these patients required surgery or any other medical intervention except for 

TURBT are rare . Messing et al. reported no severe adverse events of grade 4 

2
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. Even in case of suspected extravasation, as 

surgical intervention was not necessary

rate which is in line with the studies previously mentioned.

urologist per hospital) in a sample of 10 hospitals (13%) with low administration 

24.

limitations. We evaluated complications severe enough to require readmission 
within 14 days or a prolonged hospital stay. Mild complications not resulting in a 

might have missed severe complications as a result of incomplete documentation 
in the electronic health records. But considering the severity of complications and 
the good documentation of the reason of readmission or prolonged hospital stay, 

missed some readmissions. In this study we could not evaluate how instillation rates 

169117_van_Hoogstraten_BNW-proef V5.indd   32 06-10-2023   09:03



33

Low complication risk after single instillation

recurrences compared to Mitomycin C . Also Messing and colleagues reported a 

compared to saline

CONCLUSIONS

who underwent TURBT without suspected perforation or extensive resection or 
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SUPPLEMENTARY MATERIAL

Supplementary Figure 1.

SI: Single Instillation; TURBT: Transurethral Resection of the Bladder Tumour

2
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ABSTRACT

Purpose
To evaluate guideline adherence and variation in the recommended use of 

Methods

2 were 

Results

cT2

Conclusion
Guideline adherence regarding NAC use is low and interhospital variation is large, 
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INTRODUCTION

1

NAC compared to upfront RC2–5

rates vary largely in clinical practice

9,10

11, suggesting to 

21% in 20137 and is still increasing12. Variation in NAC use in current clinical practice 

This study aims to evaluate guideline adherence and variation in NAC use and to 

PATIENTS AND METHODS

13. The data collection 

3
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2

1. Patients were considered 
2

2

Statistical analyses

of whether patients actually received NAC was evaluated using the Kaplan Meier 

regression analyses, multiple imputed data were used for all other analyses.
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patients yielded similar results, except that renal function remained statistically 

3
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cT2  was 

Table 1. 

All patients
(n=809)

Upfront RC
(n=532)

NAC + RC
(n=277)

P-value*

n (%) n (%) n (%)
Number of administered cycles

1  22 (7.9%)
2 34 (12.3%)
3
4 137 (49.5%)
5 or more 3 (1.1%)
Unknown 3 (1.1%)

Surgical approach 0.0553
Open (52.9%) (54.1%) 140 (50.5%)

349 (43.2%) 217 132 (47.7%)
30 (3.7%) 25 (4.7%) 5

Unknown 2 (0.2%) 2 (0.4%) 0 (0.0%)
Gender

Male (72.0%) (74.5%)
Female 227 (25.5%) 91

Age at diagnosis 71.0
Age at diagnosis

143 (11.2%) (29.9%)
(32.5%) 145 (27.3%) (42.5%)

349 (43.1%) 272 (51.2%)
55 55 (10.3%) 0 (0.0%)

Body Mass Index (BMI) 
25.9

Body Mass Index (BMI)
13 (1.7%) 10 (1.9%) 3 (1.2%)

200 (39.0%)
357 (44.1%) 245 111 (40.2%)
131 77 (14.4%) 54 (19.5%)

Weighted Charlson Comorbidity Index (CCI)
0 432 (53.5%) 252 (47.4%)
1 233 (31.2%) (24.2%)
2 or more 143 (17.7%) 114 (21.3%) 30

Performance status (ECOG)
ECOG 0 575 (71.0%) 379 (71.3%) 195 (70.5%)
ECOG 1 234 (29.0%) 153 (29.5%)
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Table 1. Continued.

All patients
(n=809)

Upfront RC
(n=532)

NAC + RC
(n=277)

P-value*

n (%) n (%) n (%)
Renal function (eGFR) 

74.0 72.0 77.0
Socioeconomic status (SES)

Low 213 143 (27.0%) 70 (25.1%)
Middle (43.0%) 233 (43.9%) 115 (41.4%)
High 155 (29.1%) 93 (33.5%)

Disease stage (cTNM)
(71.2%) 149 (54.0%)

205 (25.3%) 99
(3.5%) (1.1%) 22 (7.9%)

Tumor histology
Urothelial carcinoma (97.4%) (97.0%) 272

(0.7%) (1.0%) 0 (0.0%)
Adenocarcinoma 11 (1.3%) (1.1%) 5
Other 5 5 (0.9%) 0 (0.0%)

Hospital of MDTM
Community hospital 252 (31.1%) (31.4%) (30.5%)

420 (51.9%) 275 144 (52.1%)
University hospital 137 (17.0%) (17.3%)

meeting

3
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Figure 1.

NAC: neoadjuvant chemotherapy; MDTM: multidisciplinary team meeting

hospitals.
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DISCUSSION

cystectomy as curative treatment for MIBC. We found that guideline adherence 

the patients’ preference, limited expected survival gain, patients’ age and functional 
status, and presence of hearing loss. These patients, except for ten, also did not 

patients no reason was documented for not receiving NAC, these results indicate 

received NAC more often, which was expected and is in line with previous studies . 
Patients who underwent upfront RC had lower renal function compared to patients 

Multiple studies, reviews and even international guidelines state that, next to patient 

making
prominent role in clinical practice.

3
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survey revealed that, although recommended in international guidelines, 9 out of 70 

included two large RCTs, i.e. the Nordic Cystectomy Trials I and II19,20, that failed 

21,22

either23

or even worse outcomes compared to patients undergoing upfront RC, since time 
to RC is prolonged when administering NAC. Further research is recommended to 

slightly smaller. Nevertheless, our results suggest there is room for improvement 
regarding the use and guideline adherence of NAC in these patients. The attitude 

likely to recommend NAC24, and patients tend to follow recommendations from 
their doctor25.

suggests factors other than NAC itself are important. Hospitals with higher NAC 
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underlying mechanisms.

In this study, we provided detailed insight into the variation in NAC use, the factors 

were diagnosed in hospitals that are more inclined to give NAC compared to more 

imputation on performance status, we performed a sensitivity analyses repeating 
our analyses; once assuming that all patients with missing performance status 
have an ECOG score of 0 and once assuming they have an ECOG score of 3 as this 

patients who did not undergo NAC may have declined NAC owing to poor quality 

have led to underestimation of current guideline adherence since we could have 

In conclusion, guideline adherence regarding the recommended use of NAC is 

for this is currently unknown, further research is warranted to provide more insight. 

3
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enhance quality of life and oncological outcomes such as survival.
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SUPPLEMENTARY MATERIAL

Supplementary Table 1. 

Variables in the Netherlands Cancer Registry (NCR)

Gender Male or female

Age at diagnosis

middle and high
th edition of the tumour, node and 

1

Tumor histology
2

carcinoma, squamous cell carcinoma, adenocarcinoma and 
other

Treatment type, start and end date

Type of hospital
university hospital

Vital status and date of death

Additional variables in the BlaZIB study

Performance status
Group (ECOG) performance score3

4

2 or more

Renal function
2

treatment

Body mass index 2

m2 2

2 2)
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Chapter 3

Supplementary Table 2. Patient and tumor characteristics of all patients diagnosed with 

All patients
(n=1025)

Upfront RC
(n=725)

NAC + RC
(n=300)

 n (%)  n (%)  n (%)
Gender

Male (72.0%) 534 (73.7%) 204
Female 191 (32.0%)

Age at diagnosis 70.0 71.0
Age at diagnosis

(10.5%) (29.3%)
199 (27.4%) 127 (42.3%)

457 372 (51.3%)
0 (0.0%)

Body Mass Index (BMI)

(Missing %) (5.0%) (4.4%)

Body Mass Index (BMI)
15 (1.5%) 12 (1.7%) 3 (1.0%)

(35.7%) 254 (35.0%) 112 (37.3%)
424 (41.4%) 313 (43.2%) 111 (37.0%)

114 (15.7%) 55
Unknown 51 (5.0%) 32 (4.4%) 19

Weighted Charlson Comorbidity Index (CCI)
0 474 295 (40.7%) 179 (59.7%)
1 271 205 (22.0%)
2 or more 215 (21.0%) (25.7%) 29 (9.7%)
Unknown 39 (5.4%)

Performance status (ECOG)
ECOG 0 439 174
ECOG 1 192 117 75 (25.0%)
ECOG 2 13 3 (1.0%)
ECOG 3 or higher 4 (0.4%) 4 0 (0.0%)
Unknown 374 (45.0%)

Renal function (eGFR) 

 (Missing %) (10.3%) (2.0%)

Renal function (eGFR)
2 (74.1%) 275 (91.7%)

2 137 (13.4%) 19
2 22 (2.1%) 22 (3.0%) 0 (0.0%)

Unknown (10.3%) 100 (2.0%)
Socioeconomic status (SES)

Low 275 201 (27.7%) 74 (24.7%)
Middle 434 (42.3%) 310 124 (41.3%)
High 214 (29.5%) 102 (34.0%)
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Supplementary Table 2. Continued.

All patients
(n=1025)

Upfront RC
(n=725)

NAC + RC
(n=300)

 n (%)  n (%)  n (%)
Disease stage (cTNM)

709 552 157 (52.3%)
(25.7%) (20.4%) 115

53 (5.2%) 25 (3.4%) (9.3%)
Tumor histology

Urothelial carcinoma (95.7%) 294
15 (1.5%) 14 (1.9%) 1 (0.3%)

Adenocarcinoma 1 (0.1%) 1 (0.1%) 0 (0.0%)
15 (1.5%) 10 (1.4%) 5 (1.7%)

Other 0 (0.0%)
Platinum-eligibility*

(2.5%) 0 (0.0%)
(47.2%) 254 (35.0%) 230

97 (9.5%) (11.2%) (5.3%)
Unknown (50.2%) 54

Chemotherapeutic agent NAC
277 (92.3%)
21 (7.0%)

Other 2 (0.7%)
Hospital of MDTM

Community hospital 309 (30.1%) 217 (29.9%) 92 (30.7%)
543 (53.0%) (53.1%) (52.7%)

University hospital 173 123 (17.0%) 50

meeting
2

2

2 

3
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Supplementary Figure 1.
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Supplementary Table 4.

Eligible patients Eligible and 
potentially eligible 

patients
HR 95% CI HR 95% CI

To
ta

l1

(continuous) 0.99 0.99

Ref. Ref.
0.71

di
se

as
e2  (continuous) 0.99 0.99

Ref. Ref.
0.59 0.70

di
se

as
e3 (continuous) 1.00 0.99

Ref. Ref.
0.71 0.52

2

2 

1

2 Adjusted for age at diagnosis and BMI
3

3
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a nationwide cohort study
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ABSTRACT

Background and purpose

cancer (MIBC).

Materials and methods

patient, tumor, treatment characteristics and toxicity were prospectively collected 

Results

Conclusion
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INTRODUCTION

Although radical cystectomy remains the cornerstone of curative treatment 

chemoradiotherapy (CRT) as an alternative to radical cystectomy is gaining 
popularity

1. The 
BC2001 trial showed that CRT improves survival compared to radiotherapy alone 
in MIBC4,5. In addition, patients who received CRT had superior quality of life scores 
compared to those who received a radical cystectomy . The ideal CRT regimen has 

as most evidence exists for these regimens .

the tumor7

pneumothorax

healthcare professionals, and needs fewer medical resources and costs .

cancer , and with respect to toxicity and oncological outcome in anal cancer . 

are lacking for MIBC. Therefore, we evaluated the toxicity and oncological outcomes 

MATERIALS AND METHODS

Data collection and study population

17. The 

4
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Chapter 4

as a continuous infusion of 500 mg per square meter per day during fractions 1 

25 fractions, 55 Gy in 20 fractions, and other. Information on the scheduled median 

of two per patient) were counted as a complication related to chemotherapy. 

without time constraints.

Statistical analyses
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T12 and T24 per treatment group. All statistical analyses were performed using 

(CCMO), this type of study does not require approval from an ethics committee in 
the Netherlands. The requirement for informed consent was waived due to the 

RESULTS

characteristics were largely similar, although socioeconomic status was higher and 

There was no clear preference for either regimen in other parts of the country.

4
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Figure 1. 

Table 1.

single imputation.

Total 5-FU+MMC Capecitabine+MMC Standardized 

n (%) n (%) n (%) Before 
IPTW

After 
IPTW

Gender 0.02 0.07
Male (75.7%)
Female 53 (23.9%) (23.4%) 27 (24.3%)

Age at diagnosis 
74.0 74.0 74.0 0.02

Age at diagnosis 0.15 0.03
17 (7.7%) 7 10 (9.0%)

24 24
104 51 (45.9%) 53 (47.7%)
53 (23.9%) 29 24
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Table 1. Continued.
Total 5-FU+MMC Capecitabine+MMC Standardized 

n (%) n (%) n (%) Before 
IPTW

After 
IPTW

Performance status (ECOG) 0.29 0.03
ECOG 0 (52.3%) 50 (45.0%) (59.5%)
ECOG 1 45 (40.5%) 35 (31.5%)
ECOG 2 or higher (11.7%) (14.4%) 10 (9.0%)

Weighted Charlson Comorbidity Index 0.14 0.04
0 (39.2%) 40 47 (42.3%)
1 29 29
2 or more 77 (34.7%) 42 35 (31.5%)

Body Mass Index (BMI) 
0.03 0.00

Body Mass Index (BMI) 0.13
3 (1.4%) 1 (0.9%) 2

79 (34.2%) 41
45 (40.5%) 40

55 27 (24.3%) (25.2%)
Socioeconomic status 0.00

Low (25.2%) (32.4%) 20
Middle (39.2%) 47 (42.3%) 40
High 79 (25.2%) 51 (45.9%)

Disease stage (cTNM) 0.43 0.02
cT2N0M0 (72.5%) 71 90

54 (24.3%) 37 (33.3%) 17 (15.3%)
cTxN+M0 7 (3.2%) 3 (2.7%) 4

Type of MIBC 0.00
Primary 204 (91.9%) 102 (91.9%) 102 (91.9%)

(following T1) 9 9
Focality of the tumor

Unifocal (71.2%) (73.9%)
Multifocal 35 (31.5%) 29

Geographical region 1.14 1.17
North 5 (2.3%) 4 1 (0.9%)
East 10 (4.5%) 9 1 (0.9%)
Middle 37 1 (0.9%) (32.4%)

45 (20.3%) 35 (31.5%) 10 (9.0%)
West 125 (55.9%)

Type of hospital (diagnosis) 0.30
Community hospital (39.2%) 49 (44.1%) (34.2%)

referral hospital 122 (55.0%) 59 (53.2%)
University hospital 13 (5.9%) 3 (2.7%) 10 (9.0%)

4
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Table 2

chemotherapeutic agent.

All patients
(n=222)

5-FU + MMC 
(n=111)

Capecitabine + MMC 
(n=111)

P-value

n   (%) n   (%) n   (%)
Chemoradiotherapy
Curative CRT protocol completed 0.0602

154
No 23 (20.7%) 13 (11.7%)
Not documented 32 (14.4%) 19 (17.1%) 13 (11.7%)

Adjustment of chemotherapy schedule
30 (13.5%) 19 (17.1%) 11 (9.9%)

No 192 92 100 (90.1%)
Type of adjustment (n=30, multiple adjustments possible)

10 (4.5%) 5 (4.5%) 5 (4.5%) 1.0000
Cycle reduction 13 (5.9%) (7.2%) 5 (4.5%)

postponement (5.4%) 2
Other 1 (0.5%) 1 (0.9%) 0 (0.0%) 1.0000

Reasons for adjustment/termination (n=30*, multiple reasons possible)
Hematological toxicity 14 (7.2%) (5.4%)

4 4 1.0000
1 (0.5%) 0 (0.0%) 1 (0.9%) 1.0000

Other, physical 2 (0.9%) 2 0 (0.0%) 0.4977

1 (0.5%) 1 (0.9%) 0 (0.0%) 1.0000

preference 5 (2.3%) 5 (4.5%) 0 (0.0%) 0.0597
2 (0.9%) 2 0 (0.0%) 0.4977

1.0000

diarrhea) 9 (4.1%) 5 (4.5%) 4
No 213 (95.9%) (95.5%) 107

Radiotherapy
Curative RT treatment scheduled**

10 207 (93.2%) 102 (91.9%) 105

10 7 (3.2%) 5 (4.5%) 2
Unknown 4 4

BED 10 <70: Dose actually administered?
7 (100.0%) 5 (100.0%) 2 (100.0%)

Not documented 0 0 0
BED 10 0.0115

177 95 (90.5%)
Not documented 30 (14.5%) 20 10 (9.5%)

RT schedule <.0001

10 (34.2%) 9

10 24 23 (20.7%) 1 (0.9%)
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Table 2. Continued.

All patients
(n=222)

5-FU + MMC 
(n=111)

Capecitabine + MMC 
(n=111)

P-value

n   (%) n   (%) n   (%)

10 (25.2%) 0 (0.0%) (50.5%)

10 (5.4%) 22
Other (17.1%) 15 (13.5%) 23 (20.7%)

Number of fractions 
30.0 33.0 25.0 <.0001

Missing (n, %) 5 (2.3%) 2 3 (2.7%)
Dose in Gy <.0001

Missing (n, %) 4 4

10

* For one patient, revision of the histopathological specimen caused a change in treatment schedule. For 
another patient, treatment was adjusted due to a scheduling error.

10

bold

4
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due to progression of the disease, respectively.

In total, only 47 of the 222 (21%) included patients with CRT participated in the 

deviations were large (Figure 3).
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Figure 2.

169117_van_Hoogstraten_BNW-proef V5.indd   76 06-10-2023   09:03



77

Figure 3.

chemotherapeutic agent. 

MMC: Mitomycin C; SD: Standard Deviation

DISCUSSION

important to consider CRT treatment as a whole.

4
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BC2001 and BCON trial showed that a hypofractionated radiotherapy schedule of 

superior regarding invasive locoregional control19. Based on this study, the authors 
recommend adopting this hypofractionated radiotherapy schedule as a standard 

We reported a lower percentage of patients with toxicity than other CRT studies 
4,20–22

4. Patel et al. 

least 43% of patients20. With a similar study design, Leng et al. reported grade 3 
toxicity in at least 55% of 11 elderly patients22. Voskuilen et al. included 75 MIBC 

toxicities of grade 1–2 in 70%, grade 3 in 9% and grade 4 toxicity in 1% of patients21. 

techniques in some of these studies as current radiotherapy techniques result in 

in contemporary cohorts23
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12

15.

22

21. They reported a 

with ECOG 0 in our study. The higher percentage of patients with WHO > 0 in our 

BC2001 trial4. In general, patients included in RCTs tend to have a superior outcome 
compared to patients in daily clinical practice, due to patient selection and the 
controlled circumstances of a RCT. Although the inclusion criteria of the BC2001 

in four included patients, which could have improved results.

24. Current clinical 
research aimed at improving the systemic treatment part of CRT largely focuses 

25

4
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techniques under image guidance and proton therapy . The BCON trial evaluated 
27 and found that even 

and nicotinamide than for patients treated with RT alone

CRT is equally tolerated and performs equally in terms of survival in patients with 
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Supplementary Table 1.

agent (not imputed).

All patients
(n=222)

5-FU + MMC
(n=111)

Capecitabine + MMC
(n=111)

n (%) n (%) n (%)
Gender

Male (75.7%)
Female 53 (23.9%) (23.4%) 27 (24.3%)

Age at diagnosis 74.0 74.0 74.0
Age at diagnosis

17 (7.7%) 7 10 (9.0%)
24 24

104 51 (45.9%) 53 (47.7%)
53 (23.9%) 29 24

Performance status (ECOG)
ECOG 0 97 (43.7%) 43 54
ECOG 1 72 (32.4%) 39 (35.1%) 33 (29.7%)
ECOG 2 or higher 10 (9.0%) (7.2%)
Unknown 35 19 (17.1%) (14.4%)

Weighted Charlson Comorbidity Index
0 (34.2%) 42
1 57 (25.7%) 29 (25.2%)
2 or more 72 (32.4%) 41 31 (27.9%)
Unknown 13 (5.9%) 3 (2.7%) 10 (9.0%)

Body Mass Index (BMI)
Body Mass Index (BMI)

2 (0.9%) 0 (0.0%) 2
(35.1%) (34.2%) 40
(37.4%) 43 40

51 (23.0%) (23.4%) 25 (22.5%)
Unknown 4 4

Socio Economic Status (SES)
Low (25.2%) (32.4%) 20
Middle (39.2%) 47 (42.3%) 40
High (35.1%) (25.2%) 50 (45.0%)
Unknown 1 (0.5%) 0 (0.0%) 1 (0.9%)

Disease stage (cTNM)
cT2N0M0 (72.5%) 71 90

54 (24.3%) 37 (33.3%) 17 (15.3%)
cN+M0 7 (3.2%) 3 (2.7%) 4

Type of MIBC
Primary 204 (91.9%) 102 (91.9%) 102 (91.9%)

9 9
Focality of the tumor

Unifocal (70.3%) 74 (73.9%)
Multifocal (27.5%) 32 29
Unknown 5 (2.3%) 5 (4.5%) 0 (0.0%)
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Supplementary Table 1. Continued.

All patients
(n=222)

5-FU + MMC
(n=111)

Capecitabine + MMC
(n=111)

n (%) n (%) n (%)
Geographical region

North 5 (2.3%) 4 1 (0.9%)
East 10 (4.5%) 9 1 (0.9%)
Middle 37 1 (0.9%) (32.4%)

45 (20.3%) 35 (31.5%) 10 (9.0%)
West 125 (55.9%)

Type of hospital (diagnosis)
Community hospital (39.2%) 49 (44.1%) (34.2%)

122 (55.0%) 59 (53.2%)
University hospital 13 (5.9%) 3 (2.7%) 10 (9.0%)

4
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Supplementary Table 2

agent (multiple imputation).

All patients
(n=222)

5-FU + MMC
(n=111)

Capecitabine + MMC
(n=111)

n (%) n (%) n (%)
Gender

Male (75.7%)
Female 53 (23.9%) (23.4%) 27 (24.3%)

Age at diagnosis 74.0 74.0 74.0
Age at diagnosis

17 (7.7%) 7 10 (9.0%)
24 24

104 51 (45.9%) 53 (47.7%)
53 (23.9%) 29 24

Performance status (ECOG)
ECOG 0 114 (51.1%) 50 (45.4%)
ECOG 1 (34.1%)
ECOG 2 or higher 23 (10.5%) 13 10 (9.1%)

Weighted Charlson Comorbidity Index
0 39 (35.2%) (41.4%)
1 (27.7%) 30 32
2 or more (34.0%) 42 33 (30.1%)

Body Mass Index (BMI) 
Body Mass Index (BMI)

3 (1.4%) 0 (0.0%) 3 (2.3%)
(35.9%) 39 (35.2%) 41

44 41
54 (24.4%) (25.2%) (23.9%)

Socioeconomic status
Low (25.2%) (32.4%) 20
Middle (39.3%) 47 (42.3%) 40
High 79 (35.4%) (25.2%) 51

Disease stage (cTNM)
cT2 N0M0 (72.5%) 71 90

54 (24.3%) 37 (33.3%) 17 (15.3%)
cN+M0 7 (3.2%) 3 (2.7%) 4

Type of MIBC
Primary 204 (91.9%) 102 (91.9%) 102 (91.9%)

9 9
Focality of the tumor

Unifocal (72.0%) (70.1%) (73.9%)
Multifocal 33 (29.9%) 29

Geographical region
East 5 (2.3%) 4 1 (0.9%)
Middle 10 (4.5%) 9 1 (0.9%)
North 37 1 (0.9%) (32.4%)

45 (20.3%) 35 (31.5%) 10 (9.0%)
West 125 (55.9%)
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Supplementary Table 2. Continued.

All patients
(n=222)

5-FU + MMC
(n=111)

Capecitabine + MMC
(n=111)

n (%) n (%) n (%)
Type of hospital (diagnosis)

Community hospital (39.2%) 49 (44.1%) (34.2%)
122 (55.0%) 59 (53.2%)

University hospital 13 (5.9%) 3 (2.7%) 10 (9.0%)

4
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ABSTRACT

Purpose

the primary tumor. We aimed to estimate the prevalence of occult LNM in patients 

Methods

Results

Conclusion

treatments.
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INTRODUCTION

1. An alternative 
for RC is trimodality therapy (TMT) 1. Transurethral resection (TUR) with or without 

1,2, 

curative in selected cases . The prevalence of occult lymph node metastases 

improved survival in these patients
nodes is not part of the TMT protocol2.

respectively

due to patient refusal, one might not always proceed to RC, CMR or EBRT3,4. A clinical 

3,4,9,10

nodal invasion is not routinely performed and the prevalence of occult metastatic 

demonstrated11.

In a recent retrospective cohort of patients treated with NAC plus RC, 4.9 and 5.4% 
11. This was irrespective 

occult LNM.

5
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MATERIALS AND METHODS

Patients

12, 

Patients with histology other than UC as the main component were also excluded 

The Netherlands Cancer Registry

cytopathology in the Netherlands (PALGA)13

14 15. Clinical staging 

In a previous study, all pathology reports of patients from the NCR cohort 1995–

15
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Statistical analyses

calculated. The Kaplan–Meier method was applied to calculate median overall 

RESULTS

Patients with LNM following complete downstaging of the primary tumor [(y)pT0N+] 

5
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2020.

Table 1.

cystectomy.

pN0 pN1-3 Total
All patients

pT0 33 (4.1%)
534
1315 59 (4.3%) 1374

cT2 (n=4,342)
pT0

472
1145 49 (4.1%) 1194

cT3-4a (n=1,075)
pT0

2 (3.1%)
170

No NAC or NAR (n=4,798)
pT0 20 (3.3%)

24 (4.7%) 510
1071 44 (4.0%) 1115

NAC* (n=513)
ypT0 171 179

42 44
213 10 (4.5%) 223

NAR* (n=108)
ypT0 25 30

7 0 (0%) 7
32 5 (13.5%) 37

NAC: Neoadjuvant chemotherapy; NAR: Neoadjuvant radiotherapy
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Figure 1.
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DISCUSSION

primary tumor. This was regardless of the use of NAC. Moreover, these LNM were 

7

1. 

approach, treatment of the pelvic lymph nodes is usually not performed. In the 

preservation is not recommended . In contrast, a similar percentage of experts 
agreed on radiation of the pelvic lymph nodes in case of trimodality treatment . 

2

only group2

respectively17

2,17

nodes in such cases
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preserving therapies with and without chemotherapy.

In the context of our study, it is important to note that the prevalence of LNM 

9,10, our results might 
indicate an underestimation of the prevalence of LNM in patients who are treated 

19

to a false negative ‘pN0 status’20,21. It is, therefore, likely that the true prevalence 

11 and our study. This assumption 

22.

23. Half of this group 
was upstaged due to regional nodal metastases. The other half had supraregional 
nodal or distant metastases. Clinical management changed in 13.5% of patients as 

23. More sensitive imaging modalities, 

57%24

5
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studies false negative rates up to 19% were reported25. In a recent single center 

rate as high as 42%

27

modalities and minimally invasive diagnostics is needed to further clarify the role of 

from the CirGuidance study, evaluating the role of CTCs in relation to response to 

when they received NAC29

occult LNM in patient with and without NAC.

complete downstaging and the presence of LNM remained low. Also, information on 

group. Recent changes in preoperative diagnostic modalities, e.g., the use of more 
. 

underestimated the true prevalence of occult nodal metastasis in this study. This 
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predicting the presence of occult LNM after downstaging of the primary tumor (e.g., 

in the RC specimen.

CONCLUSION
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Supplementary Table 1.

Total NCR
(1995-2013)

NCR-BlaZIB
(2017-2019)

n (%) n (%) n (%)
Total 5417 (100.0) (14.0)
Gender

Male 551 (72.5)
Female 1301 (24.0) 1092 (23.4) 209 (27.5)

Age at diagnosis 70.0
Age at diagnosis

1244 (23.0) 1125 (24.2) 119 (15.7)
2003 (37.0) 1757 (37.7) (32.4)

(34.7) 1533 (32.9) 349 (45.9)
(5.3) 242 (5.2)

Clinical T-stage
cT2 4342 534 (70.3)

1075 (29.7)
Neo-adjuvant chemotherapy

513 (9.5) 215
No 4904 (90.5) 4359 545 (71.7)

Neo-adjuvant radiotherapy
(2.0) 104 (2.2) 4 (0.5)

No 5309 4553 (99.5) 5
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ABSTRACT

Objectives
To evaluate which patient and tumour characteristics are associated with remaining 

with similar characteristics.

Patients and methods

analyses. Interhospital variation was assessed using multilevel analysis. Using 

Results

performance status, worse renal function, cT4a stage and previous radiotherapy 

found for performance status, renal function and cT4a stage. Interhospital variation 

(95% CI 13.5–19.1) for treated patients.

Conclusion
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INTRODUCTION

high risk of progression and death if left untreated1

2,3. Less aggressive treatment options 

a selected patient group

few studies that included untreated patients, the proportion of untreated patients 
9–14. A recent UK cohort study reported that up to 

12. 

treatment and 32% for patients receiving no treatment. These studies did not 

It is known that younger patients and patients with a more advanced disease stage 
are more likely to receive aggressive therapy11 13,15–19, performance 
status13,17, renal function20 15, quality 
of life and patient preferences20

aims of this study were to provide insight into the characteristics of the untreated 

characteristics are associated with remaining untreated, and to compare survival 
of untreated and treated patients with similar patient and tumour characteristics.

MATERIALS AND METHODS

For this historic cohort study, data from the nationwide Netherlands Cancer 

6
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urothelial carcinoma21

excluded. Patient and tumour characteristics and vital status were retrieved from 

22. A detailed description of the patients and 

23

2, which was 

Statistical analyses

age of 75 years, the proportion of untreated patients showed a steep increase 

using single and multiple (n=50) imputation24

perform survival analyses and multilevel analyses, multiple imputed data were 
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remaining untreated. Based on this propensity score, untreated and treated patients 

A sensitivity analysis was performed excluding patients who died within 90 days 

result in an anticipated timely death, logically depriving the patient of any chance of 

proportion of untreated patients was evaluated using multilevel logistic regression 

the NCR.

RESULTS

(Figure 1). The proportion of untreated patients appears to decrease slightly over 

chemoradiotherapy increased.

i.e. they had a higher CCI score over time.

6
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carcinoma. Also, untreated patients were less often discussed in a multidisciplinary 

progression of the disease or expected timely death (13.9%, n=57) and no complaints 
or low tumour load (1.7%, n=7). Of 33 patients (10.5%), the reason for remaining 
untreated was not documented.

BMI, performance status, renal function, disease stage and previous radiation, 

To compare the overall survival of treated and untreated patients, 337 untreated 
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Figure 1.

NAC: neoadjuvant chemotherapy
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Table 2

Treatment
Total Untreated Treated

n (%) n (%) n (%) p-value*
Total (100.0) 410 (19.4)
Patient characteristics
Gender

Male (71.2) 1225
Female 129 (31.5)

Age at diagnosis 74.0 72.0
Age at diagnosis

(51.5) 73
1027 337 (40.4)

Body Mass Index 
(missing %)

25.7 25.9
0.0002

Body Mass Index
41 (1.9) 10 (2.4) 31

174 (42.4) (37.3)
775 109 (39.0)
315 (14.9) 44 (10.7) 271 (15.9)

Unknown 175 73 102
Weighted Charlson Comorbidity Index

0 (21.7) (39.7)
1 594 120 (29.3) 474
2 335 (20.5) 251 (14.7)
3 or more 299 (14.1) 94 (22.9) 205 (12.0)
Unknown 122 23 99

Type of comorbidity**
(31.2) 99 (33.2) (30.5)

Chronic pulmonary disease 345 (27.5)
Myocardial infarct 197 (12.1) (17.3) 0.0322
Peripheral vascular disease 57 (19.1) (17.3) 0.4753
Any tumour 200 55 145

237 (19.3) 71 0.0229
Moderate or severe renal 
disease (20.1) (15.9) 0.0910
Congestive heart failure 93 35 (11.7)
Ulcer disease 41 (3.3) 11 (3.7) 30 (3.2)
Connective tissue disease 55 (4.5) 14 (4.7) 41 (4.4)

34 22 (7.4) 12 (1.3)
Metastatic solid tumour

24 (2.0) 11 (3.7) 13 (1.4)
Mild liver disease 19 (1.5) 3 (1.0) (1.7)

damage 27 (2.2) 10 (3.4) 17
Hemiplegia or paraplegia 11 (0.9) 4 (1.3) 7 0.3472
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Table 2. Continued.
Treatment

Total Untreated Treated
n (%) n (%) n (%) p-value*

Total (100.0) 410 (19.4)
HIV 3 (0.2) 3 (0.3)

Performance status
ECOG 0 (30.9) 32
ECOG 1 (20.7) 53 (12.9)
ECOG 2 or higher 231 (10.9) (19.0) 153 (9.0)
Unknown 793 (37.5) 247 (32.0)

Renal function (eGFR) 
2 

(missing %) (25.1%)
Socio-economic status (SES)

Low (30.0) 147 (35.9)
Middle 729 (34.5) (31.2) (35.2)
High 537 (25.4) 91 (22.2)
Unknown (10.2) 44 (10.7) 172 (10.1)

Previous surgery 0.0531
545 437

 No 1514 1230 (72.1)
 Unknown 57 (2.7) (4.4) 39 (2.3)

Previous radiation 0.0221
(4.0) (3.4)

 No 1979 (93.5) 373 (91.0) (94.1)
 Unknown 53 (2.5) 11 (2.7) 42 (2.5)

Tumour characteristics
cT stage (TNM)

cT2 1477 292 (71.2)
cT3 (23.9) (20.2) 423
cT4a 133 35 (5.7)

Focality of the tumour
Multifocal (24.0) 104 (25.4) 404 (23.7)
Unifocal 1533 (72.4) 1253 (73.4)
Unknown 75 (3.5) 49 (2.9)

Localisation of the tumour 0.4045
Trigone 173 39 (9.5) 134 (7.9)

91 (4.3) 12 (2.9) 79
Right or left wall 100 (24.4) (27.3)
Anterior wall 59 12 (2.9) 47
Posterior wall 109 (5.2) 21 (5.1) (5.2)
Bladder neck (3.7) 14 (3.4)

103 (4.9) 22 (5.4) (4.7)
Overlapping localisations 724 (34.2) (33.7) (34.3)
Unknown 213 (10.1) 52 (12.7) (9.4)

6
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Table 2. Continued.
Treatment

Total Untreated Treated
n (%) n (%) n (%) p-value*

Total (100.0) 410 (19.4)
Hospital characteristics
Type of hospital 0.0019

Community hospital 910 (43.0) 190 720 (42.2)

hospital 1115 (52.7) 215 (52.4) 900
University hospital 91 (4.3) 5 (1.2) (5.0)

Discussed in MDTM
314

153 (7.2) (23.4) 57 (3.3)

or higher
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Figure 2.

6
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DISCUSSION

the factors associated with remaining untreated, and the survival of untreated vs 

patients, especially elderly patients, remained untreated. Next to age, several other 

in the proportion of untreated, elderly patients among hospitals, even after 

9–13. In 

the proportion of untreated patients decreased from 47% to 34%14. Furthermore, 

treated. Use of chemoradiotherapy, often applied in the context of trimodality 

the untreated patient group in our cohort.

Even though international guidelines state that chronological age is of less 
2, chronological 

control hematuria or pain). However, this percentage steeply increased to 34% for 

weight given to age as a determinant of treatment candidacy is appropriate. Because 
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age and explicitly state that chronological age is of limited relevance, we feel that 

that in current clinical practice, chronological age is an important determinant in 

population, showed that elderly patients less often receive curative treatment, 
. Leliveld 

longer present10

and treatment, and several other patient and tumour characteristics also associated 

Even though inferior renal function and previous radiotherapy are a contraindication 

2,27.

policy and an interplay of doctors’ advice and patient preferences, since patient 

6
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and patient preferences often go hand in hand with the patient’s condition and 
(quality of) life expectancy . However, it is unlikely that the large hospital variation 

results suggest that here is room for improvement regarding treatment of patients 

selection of patients with appropriate treatment candidacy, is warranted. This will 

turn will increase the consistency in quality of care for each patient independent of 
the hospital providing treatment.

similar characteristics. It is important to note that the matched patients receiving 

24. 
For this study we also collected information on the reason why a patient was not 
treated, for example, patient preference. Unfortunately, this was documented 

patients; therefore, we could not take this into account in our analyses. However, 

and therefore the results depend on the completeness of reporting, which might 

23. Using 
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. However, 
we have shown that, even within our study population, untreated patients are a 

regarded a curative treatment in a small minority of patients29 and these patients 

The insight gained from the results of our study could aid doctors and patients in 

metastatic MIBC, potentially improving patient outcomes. Whereas the untreated 
patients were mostly elderly, survival of patients treated with any type of treatment 

 and international guidelines2. 
From our analysis it is clear that elderly patients are still undertreated even though 

5,33. Therefore, 
clinicians should consider treating elderly patients with curative intent if no other 
contraindications are present. For untreated patients, often no documentation was 

whether an elderly patient could opt for RC, or any kind of treatment, a geriatrician 

Furthermore, the results of our study highlight the need for improved selection of 

6
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patients with similar characteristics, regardless of age. Chronological age alone 

in survival of untreated vs treated patients with similar characteristics and, given the 
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SUPPLEMENTARY MATERIAL

Supplementary Figure 1.

Supplementary Figure 2.  
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Supplementary Figure 3.

MDTM: Multidisciplinary team meeting
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Supplementary Table 1. Patient, tumour and hospital characteristics of patients diagnosed 

Treatment
Total Untreated Treated

n (%) n (%) n (%) p-value*
Total 15047 (100.0) (21.5)
Patient characteristics
Gender 0.0002

Male 10990 (73.0) (70.5) (73.7)
Female 4057 (27.0) 954 (29.5) 3103

Age at diagnosis 74.0 72.0
Age at diagnosis

(52.0) 777 (24.0) 7042
2459 (40.4)

Weighted Charlson Comorbidity Index
0 1455 (23.7) 1271 (39.7)
1 1101 213 (27.4) (27.7)
2 (15.2) 153 (19.7) 454 (14.2)
3 or more 499 (12.5) (21.3) 333 (10.4)
Unknown 320

Type of comorbidity
(29.0) (30.1)

Chronic pulmonary disease (30.1) 453 (27.0) 0.1740
Myocardial infarct 447 (20.3) 91 (17.1) (21.3)
Peripheral vascular disease 473 (21.4) 122 (22.9) 351 (21.0) 0.3330
Any tumour 357 97 (15.5) 0.1391

414 125 (23.5) (17.3) 0.0013
Moderate or severe renal 
disease 274 (12.4) 79 195
Congestive heart failure 152 (12.0) (5.3)
Ulcer disease 99 (4.5) 30 (4.1) 0.1401
Connective tissue disease 92 (4.2) 17 (3.2) 75 (4.5) 0.1974

77 (3.5) (9.0) 29 (1.7)
Metastatic solid tumour

(1.7) 21 (3.9) 17 (1.0)
Mild liver disease 34 (1.5) (1.1) (1.7) 0.3749

damage 43 (1.9) 12 (2.3) 31 (1.9)
Hemiplegia or paraplegia 19 (0.9) (1.5) 11 (0.7)
HIV 5 (0.2) 5 (0.3) 0.2071

Socio-economic status (SES)
Low (32.9) 1291 (39.9) (31.0)
Middle 4707 (31.3) (27.4) (32.3)
High (23.9) 3015 (25.5)
Unknown (14.5) 1312 (11.1)

Tumour characteristics
cT stage (TNM)

cT2 (77.5) 2525 9139 (77.4)
cT3 (15.7) 402 (12.4)
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Supplementary Table 1. Continued.

Treatment
Total Untreated Treated

n (%) n (%) n (%) p-value*
Total 15047 (100.0) (21.5)

cT4a 1021 309 (9.5) 712
Focality of the tumour

Multifocal 3009 (20.0) 2342
Unifocal 11059 (73.5) 2240 (74.7)
Unknown 979 329 (10.2) (5.5)

Localisation of the tumour
Trigone 1091 (7.3) (7.9) (7.1)

(4.1) 113 (3.5) 509 (4.3)
Right or left wall 3490 (23.2) (21.4) 2797 (23.7)
Anterior wall 399 (2.7) 314 (2.7)
Posterior wall 979 191 (5.9)
Bladder neck 572 134 (4.1) (3.7)

(5.2) (5.7)
Overlapping localisations 5449 (35.9)
Unknown (13.5) (9.9)

Hospital characteristics
Type of hospital (diagnosis) 0.0027

Community hospital (42.4) (43.5) 4977 (42.1)
(52.0) (52.2) (52.0)

University hospital (5.5) 140 (4.3) (5.9)

6
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Supplementary Table 2. Patient and tumour characteristics of untreated and treated patients 

Treatment
Total Untreated Treated

n (%) n (%) n (%) p-value**
Total (100.0) 337 (50.0) 337 (50.0)
Patient characteristics
Gender 0.4559

Male 235
Female 213 102 (30.3) 111 (32.9)

Age at diagnosis 0.3135
Body Mass Index 25.0
Weighted Charlson Comorbidity Index

0 (24.5) 79 (23.4) (25.5)
1 195 101 (30.0) 94 (27.9)
2 149 (22.1) 77 72 (21.4)
3 or more (24.5) (23.7) (25.2)

Performance status
ECOG 0 120 (17.2)
ECOG 1 190 93 97
ECOG 2 or higher (54.0) (54.0) (54.0)

Renal function (eGFR)
2) 54.0 54.0 54.0 0.5793

Socio-economic status (SES) 0.0314
Low (42.1) 127 (37.7) 157
Middle 241 124 117 (34.7)
High 149 (22.1) (25.5)

Previous surgery 0.7277
92 (27.3)

No 494 (73.3) 249 (73.9) 245 (72.7)
Previous radiation

47 (7.0) 23 24 (7.1)
No (93.0) 314 (93.2) 313 (92.9)

Tumour characteristics
cT stage (TNM)

cT2 475 (70.5) 241 (71.5) 234
cT3 143 (21.2) (19.9)
cT4a 29 27

Focality of the tumour
Multifocal (27.7) (29.1)
Unifocal (72.3) 239 (70.9)
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Supplementary Table 3

Univariable model
overall

HR 95% CI HR 95% CI HR 95% CI
Treatment

Treated ref. ref. ref. ref. ref. ref.
Untreated 4.71 5.43 3.24 2.73

Propensity score (continuous) 10.73 19.93 140.93 7.95 12.01
Multivariable model 1*

overall
HR 95% CI HR 95% CI HR 95% CI

Treatment
Treated ref. ref. ref. ref. ref. ref.
Untreated 2.31 2.40 2.95

Propensity score (continuous) 3.43 2.12 5.55
Multivariable model 2**

overall
HR 95% CI HR 95% CI HR 95% CI

Treatment
Treated ref. ref. ref. ref. ref. ref.
Untreated 3.47 4.79 3.33 3.05

Propensity score (continuous) 0.22 0.07 0.70 0.02 30.31

6
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Chapter 7

ABSTRACT

Background

oncological care, guidelines were temporarily adapted.

Objective

Netherlands.

Methods

Registry (NCR). Additionally, detailed data were retrieved from the NCR for the 

2019 (reference cohort). BC diagnoses, changes in age and stage at diagnosis, and 

treatment were evaluated using logistic regression.

Results

the second half of 2020. The decline was most pronounced from week 13 onwards 

Conclusions
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INTRODUCTION

world in a matter of months1

2

of the coronavirus, a national lockdown was announced on the 23rd of March 

all regular medical care was downscaled, e.g. national screening programs were 
halted3.

up to 25% less cancer diagnoses as compared to previous years4,5

. Explanatory factors 
for this decrease involve patients postponing their visit to the general practitioner 
(GP) in case of complaints or symptoms. Also, many GPs switched to consultation 

of any cancer suspicion following from the examination5. In the hospitals, reduced 

cancelled treatment7. Adapted guidelines and recommendations were formulated 
. In 

to radical cystectomy and to postpone systemic chemotherapy, as patients receiving 

7
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three months, as usual.

on surgical capacity in hospitals was evaluated.

MATERIALS AND METHODS

Patient selection
For this historic cohort study, data from the Netherlands Cancer Registry (NCR), 

Kankercentrum Nederland, IKNL) were used. All patients newly diagnosed with or 

stage, morphology), and primary treatment characteristics (type and date of 

10

11

12.

cancer diagnoses and surgical volume of radical cystectomies (RC), we derived, in 
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diagnosed. In week 13, the Netherlands went into national lockdown. In week 15, a 

4

year, week 1 was excluded.

cystectomy, radiotherapy, chemoradiotherapy, systemic therapy (chemotherapy 
or immunotherapy), no treatment, or other.

Statistical analyses concerning bladder cancer diagnosis

moving averages were used. A correction for working days was applied in case a 

7
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Statistical analyses concerning treatment of bladder cancer

We also calculated time from diagnosis to start treatment per time period and for 

ethics committee in the Netherlands. The requirement for informed consent was 

RESULTS
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Patient characteristics of patients diagnosed in 2020 were largely similar to those 

disappeared after week 17; use of NAC increased again to 43%. For patients with 

For patients treated with NAC, time to start NAC was on average 5 days shorter at 

7
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slightly higher; +2.5%. Overall, almost 7% less RCs were performed in 2020.

Figure 1. Bladder cancer diagnoses per month in the Netherlands in 2020 and 2021 versus 
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Figure 2.

national holidays.

7
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Figure 3.  

Figure 4.  

7
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Figure 5. 
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Week number 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
2020 12.9 15.0 15.3 13.7 17.7 17.3 20.0 23.7 23.3 21.3 14.9
Reference 15.3 17.0 15.0 15.0 19.0 20.7 21.2 20.0 17.1 15.5
(continued) 19 20 21 22 23 24 25 27 29 30 31 32 33 34 35
2020 14.9 13.3 14.2 12.0 10.0 10.0 13.0 13.7 12.7 10.0 9.7 12.0 13.0 15.3
Reference 14.1 17.7 19.9 17.0 15.2 15.3
(continued) 37
2020 17.0 14.7 17.7 20.7 17.3 10.1
Reference 17.0 19.2 17.2 17.5 17.3 17.0 15.3 13.2

Figure 6.  

data.

DISCUSSION

and was slightly higher at the end of the year compared to the reference years 

7
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Chapter 7

although the proportion of patients undergoing upfront radical cystectomy declined 

drop halfway 2020. In the second part of 2020 the capacity largely recovered 
resulting in an overall decrease in performed RCs of approximately 7%.

might have postponed their visit to the general practitioner or to the hospital due 
13. 

in order to preserve surgical capacity in case the urologist suspected low grade 

1)14

than a month15.

), could 

: since 

appeared to have received NAC prior to RC. This is in agreement with the adapted 
guidelines anticipating the risk of immunosuppression related to chemotherapy 
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and summer holidays. Another potential factor in play here is the increasing use of 

as an alternative for RC17

small decrease of 7%.

. 

19

patients underwent surgery and received hormonal therapy instead

. 

period19

93% of all RCs were performed according to schedule or with a delay of at most 
15

cancer care.

the nationwide Netherlands Cancer Registry supplemented with data from the 

7
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Chapter 7

expected, and the results of this study do not show unexpected large changes in 

with clinicians’ experiences in current practice and with the adapted guidelines 
. 

decreases21 and thus the potential underestimation of our results is estimated to 

Preliminary data does not indicate a new decrease in diagnoses during the second 

with a delayed diagnosis will present themselves later with a more advanced disease 

year survival22

currently unknown and future research is recommended to evaluate this. Another 

from lower accrual rates or were put on hold

are unknown.
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CONCLUSIONS

recurrence, progression and survival rates. Also, later pandemic waves remain so 
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Supplementary Figure 1. Average time and standard deviation to radiotherapy (a) and 
7
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on patient and tumor characteristics and patient preferences, independent of the 

treated in a hospital equipped and experienced to provide this treatment, according 

RECOMMENDATIONS TO IMPROVE BLADDER CANCER CARE 
IN THE NETHERLANDS

Increase the use of a single bladder instillation of chemotherapy 
(Chapter 2)

1

2

of the TURBT3

4,5

not completely straightforward.
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General discussion

, 

7

Re-evaluate the recommended use of neoadjuvant chemotherapy 
(Chapter 3)

. Although the existing 

patients

question13.

selection for NAC14,15

treatment

8
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immuno(chemo)therapy .

 
(Chapter 4)
The most commonly used chemoradiotherapy (CRT) regimens in the Netherlands 

patient friendly and more convenient for health care professionals as this regimen 

20. One 

21. However, adding 

Discuss treatment of the pelvic lymph nodes with patients opting for 
bladder sparing treatment (Chapter 5)

who underwent upfront radical cystectomy, meaning that the tumor found in the 
cystectomy specimen has a lower disease stage compared to the initial diagnosis, or 
‘no evidence of disease’ is found . This rate is even higher (43%) in patients treated 

. Patients with tumor 
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General discussion

However, we showed that 4% of patients with tumor downstaging had occult lymph 

22,23.

only radiation: the trial resulted in less LNM than expected24

including the lymph nodes in the pelvis. In a recent retrospective study, Kool et al. 

25. The 

sparing treatment

the risk of occult LNM with patients.

Forget about a patient’s calendar age, consider biological age instead 
(Chapter 6)

curative intent, regardless of their age

with age. In a matched cohort of patients with similar prognostic characteristics, 

remained untreated compared to patients treated with any type of treatment. A more 

than calendar age alone .

8
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30

as the clinical frailty scale31. The percentage of untreated patients will not decrease to 

a patient’s chance of survival and optimal care, whichever hospital is in play.

Change current practice with the same urgency experienced during 
the COVID-pandemic (Chapter 7)
Changing clinical practice is hard and often takes a lot of time32. A great sense of 

health care worldwide33

34,35. Our research 

cancer care was limited and temporarily adapted guidelines were adhered to. We 

at the expense of patients with other conditions

STRENGTHS AND LIMITATIONS OF THE BLAZIB STUDY

The Netherlands Cancer Registry facilitates evaluation of bladder 
cancer care using high-quality data
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set of items, providing a comprehensive overview of the patient’s initial diagnosis 
and treatment37

39

questionnaires40

into daily clinical practice and identify in which aspects of cancer care there is room 
for improvement.

Missing data in observational studies using real-world patient data 
are a challenge

was designed as a prospective cohort study to limit the amount of missing data, 

item which is of interest for several research questions addressed in this thesis, is 
the performance status of the patient . Although the patient’s performance status 

some assumptions are met41, physicians are urged to clearly document the patient’s 

Real-world data are essential in medical research

8
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practice we can also evaluate whether we are still considering the appropriate quality 
indicators, and if we are collecting the right data to do so.

Prioritization in research is key, especially when dealing with limited 
resources

patient group; previous research revealed that only a small proportion of patients with 
metastatic disease receives systemic treatment42. New and often expensive (immuno)

in clinical trials43

44.

FUTURE CHALLENGES AND OPPORTUNITIES

Bladder cancer deserves more attention

45
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General discussion

and patient outcomes.

47

cancer is smoking
often not aware of this49. Reducing the smoking prevalence will lead to a reduction 

of secondary prevention, i.e., screening50. Regarding tertiary prevention, limited 

improve patient outcomes such as treatment response rates51, complication rates 
, and recurrence 

54,55

The large administrative burden should be reduced, both for 
clinicians and patients
In order to evaluate and eventually improve health care, insight into current practice 

8
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working hours on administrative duties57. In the Netherlands, a consultation takes 

also the patient’s personal goals, which has shown to increase patient satisfaction, 
improve treatment compliance and decrease regret after treatment

language processing (NLP) could potentially take over administrative tasks . For 

. A pilot is currently running in three hospitals and 

practitioners .

patient information folders for studies. Often, patients receive identical or similar 
. 

rate, core temperature or daily food intake

Standardization and harmonization of data facilitates exchange of 
information
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General discussion

. Through this initiative, a standard 

language strongly relates to this; maintaining one single terminology system assures 

.

The Netherlands Comprehensive Cancer Organisation (Integraal Kankercentrum 
Nederland, IKNL) is currently working on registering data at the source and 

automatic data import (and exchange) for all cancer types in the future70. This will 

Avoid reinventing the wheel: make use of existing data registries and 
infrastructures

70. The NCR is a nationally and 

from the World Health Organisation (WHO) and the International Association 
of Cancer Registries (IACR), the NCR facilitates international comparison of data 

71

data through existing registries and infrastructures is encouraged as this will prevent 

cancer in the Netherlands, information is collected on demographics, patient and 

39. 

audience as well.

8
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72. Hopefully, this proof of concept will convince policy 
makers to facilitate such initiatives in the Netherlands as well.

Bladder cancer care evaluation will remain relevant

pressure47

73

73.

in 2010, a minimum volume standard of 10 radical cystectomies (RCs) per hospital 
per year was introduced and in 2015, this standard was increased to 20 RCs74. An 

standards resulted in fewer hospitals performing radical cystectomies, and it did 
not lead to an unwanted incentive to perform more cystectomies outside the 

75. Another 

in order to reduce postoperative mortality

fundamental research like the development of new (expensive) drugs, we should 
allocate more funds to improvement of current clinical practice through insights from 
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Bladder cancer care evaluation continues with the Prospective 
Bladder Cancer Infrastructure

patients with metastatic disease as well), covering the entire course of the disease 
from diagnosis to death77. In ProBCI, the clinical data as collected in the NCR are 

allowing for a tailored study design, for example through additional data collection 

facilitates comprehensive data collection for all types of studies, ranging from 

) and from descriptive studies to 

for informed consent to participate in TWICs studies, including consent to serve 

Concluding remark

patient outcomes such as survival. Recommendations were formulated to improve 

8
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SUMMARY

Bladder cancer is a common malignancy, ranking among the top ten most 
common cancer types worldwide. Bladder cancer requires intensive treatment 

oncological outcomes in the near future.

care improvement. For this, more comprehensive, detailed clinical data are needed. 

Chapter 2, we evaluated the guideline adherence and risks 

variation exists in its use, which is mainly due to the fear of severe complications 
after the single instillation. On average, 55% of patients had a single instillation 

order to reduce risk of recurrence.
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Chapter 3, we evaluated the uptake of and factors 

patients who received NAC was larger in patients with cT3–4a disease compared 

might have higher patient volumes and more surgical experience, resulting in e.g., 

Chapter 4, we compared two commonly used 

completion, toxicity and survival. A curative chemoradiotherapy protocol was 

health care professionals as this regimen avoids intravenous administration of 
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Chapter 5, we estimated the prevalence of occult lymph node 
metastases (LNM) in patients with tumor downstaging at radical cystectomy and 
assessed the survival of patients with and without occult LNM. We found that occult 

worse survival compared to patients without occult LNM: median overall survival 

Based on these results, additional treatment of the lymph nodes is recommended, 

techniques. The risk of occult lymph node metastases and additional treatment 

Chapter 6, we investigated 
the characteristics and survival of this understudied group of untreated patients. We 

remained untreated compared to treated patients. Our data show that chronological 
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Chapter 7,

The decline was most pronounced in patients aged 70 years or older and in patients 

Guidelines were temporarily adapted to ensure continuity of oncological care, and 

pandemic has shown that, if urgent enough, a quick change in current practice is 

In Chapter 8

and future challenges and opportunities. The research in this thesis revealed 
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In Hoofdstuk 2
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resultaten kan geconcludeerd worden dat een deel van de patiënten op dit moment 

chemotherapie (NAC) in patiënten die daarvoor in aanmerking komen. In de studie 
Hoofdstuk 3

NAC (hoe ouder, hoe minder vaak NAC en hoger het BMI, hoe vaker NAC). Ook 
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Hoofdstuk 4

Hoofdstuk 5 
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in Hoofdstuk 6

worden. Andere factoren die een rol speelden waren een slechtere performance 

Hoofdstuk 7
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In Hoofdstuk 8
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Research data management

RESEARCH DATA MANAGEMENT

retrieve cause of death, the electronic health records of patients deceased within 

Chapter Title Type and source of data used

Chapter 1 General introduction and thesis outline

Chapter 2 Low risk of severe complications after 

intravesical chemotherapy in patients with 

Clinical data collected from the electronic 

register, stored in a separate folder on the 

Additional clinical data from electronic 

Chapter 3 Low guideline adherence to recommended Clinical data collected from the electronic 

Chapter 4

study

Clinical data collected from the electronic 

application

Chapter 5 Occult lymph node metastases in patients 

cancer at radical cystectomy with or without 

study of 5,417 patients

Clinical data collected from the electronic 

of age in receiving treatment with curative 
intent

Clinical data collected from the electronic 

Chapter 7 Clinical data collected from the electronic 

General discussion
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Ethics and privacy

data used in this thesis were handled according to the privacy statement of IKNL1.

Data collection and storage

in the Registratie Applicatie van de Nederlandse Kankerregistratie (RANK). The NCR 

quality data, a detailed coding manual was developed and manual data checks were 

long as the NCR exists. The data extracted from the NCR, used for the studies in 
this thesis are stored in a separate folder on the IKNL server.

their questionnaire in an enclosed envelope without any logo’s, so others could 
not derive that this envelope originated from IKNL and is thus related to cancer 
research. Patients returned their completed questionnaire in an enclosed envelope. 

2
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Availability of data

3

REFERENCES

169117_van_Hoogstraten_BNW-proef V5.indd   197 06-10-2023   09:04



Appendices

PHD PORTFOLIO

PhD portfolio of L.M.C. van Hoogstraten

Health Evidence
01/11/2019 – 31/12/2022

Prof. dr. L.A.L.M. Kiemeney, Prof. dr. J.A. Witjes
Dr. K.K.H. Aben, Dr. R.P. Meijer

Training activities Year(s) Hours

Courses
• 
• 
• 
• 
• 
• 
• Alumni Career Night incl. 2 workshops
• 
• IKNL workshop (3x)
• 
• 
• 
• 

2020
2020
2021
2021
2021
2021
2021
2021

2022
2022
2023

15.00

20.00
4.00
3.00
2.00
5.50

42.00

Seminars
• 
• 

• 
• EAU Theme week session (3x)
• 
• 
• 
• 
• 
• 
• 

• 
• 

• 
policy

• 

2020
2020

2020
2020

2021
2021
2021

2021
2021

2022

2023

1.00
1.00

1.50
3.00
3.00
5.00

10.00
19.50
4.00
1.00
1.50

1.50
2.00

2.00

1.50

169117_van_Hoogstraten_BNW-proef V5.indd   198 06-10-2023   09:04



199

Conferences
• EAU VIRTUAL congress (video presentation)
• 
• 
• IBCN conference
• CaRe days
• WEON (video presentation)
• EAU VIRTUAL congress (2 poster presentations)
• IACR (poster presentation)
• ENCR (video presentation)
• 
• 
• WEON (oral presentation)
• IBCN conference (2 poster presentations)
• 
• 

presentation)
• 
• 

2020
2020
2020
2020
2021
2021
2021
2021
2021
2021
2022
2022
2022
2022
2022

2023
2023

35.00
7.00

21.00
7.00
7.00

35.00

14.00
21.00

14.00

7.00
21.00

Other
• 
• 
• 
• 
• 2022

Teaching activities

Lecturing
• 
• 
• Lecture epidemiology internships
• Lecture applied medical research (2x)
• 
• 

2020

2022
2023

24.00
4.00

14.00
1.00

Supervision of internships / other
• 

Total 1433.5

169117_van_Hoogstraten_BNW-proef V5.indd   199 06-10-2023   09:04



200

Appendices

LIST OF PUBLICATIONS

Publications included in this thesis
Ripping TM, Kiemeney LA, van Hoogstraten LMC

van Hoogstraten LMC

Intravesical Chemotherapy in Patients with TaG1G2 Urothelial Bladder Carcinoma 

van Hoogstraten LMC*

van Hoogstraten LMC

van Hoogstraten LMC

van Hoogstraten LMC

van Hoogstraten LMC*

van Hoogstraten LMC

169117_van_Hoogstraten_BNW-proef V5.indd   200 06-10-2023   09:04



201

Other publications
van Hoogstraten LMC

Van Hoogstraten L

van Overveld LFJ, van Hoogstraten LMC, Takes RP, Braspenning JCC, de Jong RJB, 

van Hoogstraten 
LMC

van Hoogstraten LMC

van Hoogstraten LMC, 

169117_van_Hoogstraten_BNW-proef V5.indd   201 06-10-2023   09:04



202

Appendices

ABOUT THE AUTHOR

Lisa Maria Catharina van Hoogstraten 

university education at Titus Brandsma 
Lyceum in Oss, she started her Bachelor 

on epidemiology and health technology 
assessment. Af ter successfully 

in patients with head and neck cancer, 

University, again focusing on health 

to epidemiology in the last year of her Master. Motivated to gain experience in 

patterns and the risk of pancreatic cancer.

(Integraal Kankercentrum Nederland, IKNL) in the team of genitourinary cancers. 

students, and performed other educational activities as well. Together with three 

169117_van_Hoogstraten_BNW-proef V5.indd   202 06-10-2023   09:04



203

grant applications and educational activities. For the remainder of the week, she is 

There, she coordinates the BladParadigm trial, aiming to evaluate multiparametric 

169117_van_Hoogstraten_BNW-proef V5.indd   203 06-10-2023   09:04



204

Appendices

DANKWOORD (ACKNOWLEDGEMENTS)

Katja

Bart

Fred

Richard

Prof. dr. Rovers, Prof. dr. van 
Poppel en Dr. Westgeest

Prof. 
dr. Verheij, Prof. dr. Siesling en Dr. Mertens
nemen in de promotiecommissie.

ziekenhuizen, zorgverleners, en uiteraard, alle patiënten. Heel veel dank voor 

169117_van_Hoogstraten_BNW-proef V5.indd   204 06-10-2023   09:04



205

Aan alle leden van de BlaZIB stuurgroep

Alle coauteurs

Dorien

Eveline

Esther 

Anke, als 

Berdine, Hilin, en Caroline

Monique

Martijn
Denise, 

Vera, qua humor klikte het al meteen 

uro: Ali, Antoinette, Bo, Cato, Katharina, Marie-Christina, Melinda, Niesje, 
Saskia, Sieb, Thomas, Trienika

Alle anderen vanuit IKNL

169117_van_Hoogstraten_BNW-proef V5.indd   205 06-10-2023   09:04



Appendices

wil ik alle datamanagers urologie

Lonneke en Jaap, verenigd tot de WOPI (Werkgroep Ontwikkeling 

Mieke
Jelle, 

Madelon en Roos Anne, 
Anneleen, Anouk, Carla, Carly, Caroline, Eline H., Eline O., Ellis, Ester, Esther, 
Hilin, Joyce, Kees, Laurien, Marieke, Moyke en Rolf (en inmiddels alle nieuwe 

Rosella
Femmie

collega’s van HEV 

Alle studenten en stagiaires
collega’s van de afdeling Urologie 

Toine en Bart

Alle vrienden uit de Minions, Derde Kerstdag reünie en Queens of 30 seconds

Lieve Kielabokkies

Sophie, Lieke en Jara 

169117_van_Hoogstraten_BNW-proef V5.indd   206 06-10-2023   09:04



207

paranimfen

Lieve familie, Annette en Sander, Stan en Luke, Lars en Eva

oma

Anke en Hans, Pim en Tu Anh, Sjoerd en 
Femke
voor het vieren van alle successen, de grote en de kleine.

Anke and Hans, Pim and Tu Anh, Sjoerd 
and Femke

Lieve papa en mama

Lieve Sanne

Marijn, als 

Lieve, lieve Max

169117_van_Hoogstraten_BNW-proef V5.indd   207 06-10-2023   09:04



169117_van_Hoogstraten_BNW-proef V5.indd   208 06-10-2023   09:04





Omslagproef_Lisa_van_Hoogstraten_V5.indd   2-3 27-09-2023   09:10




