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Appendix: Supplementary tables.
This appendix contains six supplementary tables providing additional information on methods and additional results. 

	Parameter (original description [4])
	Modifications made according to data availability
	Data sources

	Heart disease (eg, angina, heart attack, or heart failure)
	angina pectoris (CCS classes 2 or higher) or myocardial infarction or heart failure (NYHA classes 2 or higher) 
	preoperative cardiopulmonary risk assessment record, discharge letter

	High blood pressure
	none
	preoperative cardiopulmonary risk assessment record

	Leg pain when walking due to poor circulation
	peripheral vascular disease
	discharge letter

	Lung disease (eg, asthma, chronic bronchitis, or emphysema)
	none
	preoperative cardiopulmonary risk assessment record, discharge letter

	Diabetes
	none
	preoperative cardiopulmonary risk assessment record, discharge letter

	Kidney disease
	none
	discharge letter

	Liver disease
	none
	discharge letter

	Problems caused by stroke*
	cerebrovascular disease
	discharge letter

	Disease of the nervous system (eg, Parkinson* disease or multiple sclerosis*) 
	none
	discharge letter

	Other cancer (within the last 5 yr)
	Other cancer (within the last 5 yr) or leukemia/lymphoma (without time limit) or metastatic cancer (without time limit)
	discharge letter

	Depression
	none
	discharge letter

	Arthritis 
	connective tissue disease
	discharge letter

	HIV/AIDS
	HIV/AIDS
	discharge letter


NYHA: New York Heart Association classification of cardiac insufficiency, CCS: Canadian Cardiovascular Society classification of angina pectoris. HIV/AIDS: Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome. No patient had HIV/AIDS in this study. *The three neurologic conditions were combined in our analysis. Only 2 Patients had more than one of these three neurologic disorders. 
Supplementary table 1: Description of the diseases contributing to the modified self-administrable comorbidity index recommended in the ICHOM standard sets for neoplastic diseases with the modifications made according to the availability of data (and in order to ease data abstraction) and of the sources used to abstract the data for the individual conditions. HIV/AIDS is only included in the comorbidity index recommended in the standard set for localized prostate cancer [4] but deleted in the other standard sets for neoplastic diseases [5-8]. 
With the assignment of the Charlson score, minor cardiac comorbidities (NYHA class 1, CCS class 1; the latter if complicating diabetes mellitus) were taken into consideration whereas they were ignored with the assignment of the modified self-administrable comorbidity index since it was considered unlikely that the patients if they would be asked by questionnaire would be aware of such minor risk factors. For details of the NYHA classification see:  The Criteria Committee of the New York Heart Association. Nomenclature and criteria for diagnosis of diseases of the heart and great vessels. 9th ed. Boston, Mass: Little, Brown & Co, 1994: 253-256 and for details of the CCS classification see: Canadian Cardiovascular Society. Canadian Cardiovascular Society grading of angina pectoris. Available at website http://www.ccs.ca/images/Guidelines/Guidelines_POS_Library/Ang_Gui_1976.pdf (accessed: May 10, 2019).

	Original description of the modified self-administrable comorbidity index [4-8]
	Comparison with the original version of the Charlson score [9]

	Heart disease (eg, angina, heart attack, or heart failure)
	(Congestive) heart failure and myocardial infarction account for 1 point each in the Charlson score, whereas angina pectoris alone is not included in the Charlson score.

	High blood pressure
	Not included in the Charlson score.

	Leg pain when walking due to poor circulation
	Included in the Charlson score as peripheral vascular disease.

	Lung disease (eg, asthma, chronic bronchitis, or emphysema)
	Included in the Charlson score as chronic lung disease.

	Diabetes
	Included in the Charlson score with two degrees of severity (diabetes without end organ damage: 1 point, diabetes with end organ damage: 2 points). 

	Kidney disease
	Included in the Charlson score if moderate to severe.

	Liver disease
	Included in the Charlson score with two degrees of severity (mild liver disease: 1 point, moderate to severe liver disease: 3 points).

	Problems caused by stroke
	Included in the Charlson score as cerebrovascular disease.

	Disease of the nervous system (eg, Parkinson disease or multiple sclerosis) 
	Not included in the Charlson score.

	Other cancer (within the last 5 years)
	Included in the Charlson score as solid tumor cancer (within the last 5 years: 2 points), or leukemia/lymphoma (without time limit: 2 points) or metastatic cancer (without time limit: 6 points).

	Depression
	Not included in the Charlson score.

	Arthritis
	Included in the Charlson score as connective tissue disease.

	HIV/AIDS
	Included in the Charlson score.

	dementia, ulcer disease, hemiplegia
	Included in the Charlson score but not included in the ICHOM-recommended self-administrable comorbidity index.


Supplementary table 2: Description of the differences between the ICHOM-recommended comorbidity index and the original version of the Charlson score. HIV/AIDS is only included in the comorbidity index recommended in the standard set for localized prostate cancer [4] but deleted in the other standard sets for neoplastic diseases [5-8].
	Model development including age and the ICHOM-recommended comorbidity index as continuous variable, AUC: 0.72

	
	Full model
	Optimal  model

	Parameter
	Odds ratio
	95% CI
	p
	Odds ratio
	95% CI
	p

	Age (continuous variable, per year)
	
	
	
	1.06
	1.02-1.10
	0.0018

	Index (continuous variable, per point)
	
	
	
	1.48
	1.24-1.78
	<0.0001

	Model development including age and the ICHOM-recommended comorbidity index as continuous variable, AUC: 0.78 (full model), 0.77 (optimal model)

	
	Full model
	Optimal  model

	Parameter
	Odds ratio
	95% CI
	p
	Odds ratio
	95% CI
	p

	Age (continuous variable, per year)
	1.05
	1.01-1.08
	0.0111
	1.05
	1.01-1.09
	0.0074

	ASA classes 3-4 (versus 1-2)
	5.40
	2.39-12.19
	<0.0001
	6.97
	3.24-15.01
	<0.0001

	Index (continuous variable, per point)
	1.21
	0.99-1.49
	0.0630
	
	
	

	Model development including age and Charlson score as continuous variable, AUC: 0.74

	
	Full model
	Optimal  model

	Parameter
	Odds ratio
	95% CI
	p
	Odds ratio
	95% CI
	p

	Age (continuous variable, per year)
	
	
	
	1.06
	1.02-1.10
	0.0017

	Charlson score (continuous variable, per point)
	
	
	
	1.28
	1.15-1.42
	<0.0001

	Model development including age and Charlson score as continuous variable, AUC: 0.78

	
	Full model
	Optimal  model

	Parameter
	Odds ratio
	95% CI
	p
	Odds ratio
	95% CI
	p

	Age (continuous variable, per year)
	
	
	
	1.05
	1.01-1.08
	0.0125

	ASA classes 3-4 (versus 1-2)
	
	
	
	5.42
	2.43-12.10
	<0.0001

	Charlson score (continuous variable, per point)
	
	
	
	1.15
	1.02-1.29
	0.0223


Supplementary table 3: Multivariate logit models predicting 90-day mortality after radical cystectomy including age, the two comorbidity classifications in question and the American Society of Anesthesiologists physical status classification. ICHOM: International Consortium for Health Outcomes Measurement, CI: confidence interval, MS: multiple sclerosis, AUC: area under the curve, ASA: American Society of Anesthesiologists physical status classification. 
	
	ICHOM comorbidity index
	Charlson score

	Points
	90-day mortality
	95% confidence interval
	90-day mortality
	95% confidence interval

	0
	4/272 (1.5%)
	0-2.9%
	8/506 (1.6%)
	0.5-2.7%

	1
	10/389 (2.6%)
	1.0-4.1%
	11/321 (3.4%)
	1.4-5.4%

	2
	11/327 (3.4%)
	1.4-5.3%
	9/203 (4.4%)
	1.6-7.3%

	3
	16/189 (8.5%)
	4.5-12.4%
	6/121 (5.0%)
	1.1-8.8%

	4
	9/113 (8.0%)
	3.0-13.0%
	9/75 (12.0%)
	6.4-21.3%

	5 or more
	6/47 (12.8%)
	6.0-25.2%
	13/111 (11.7%)
	5.7-17.7%


Supplementary table 4: 90-day mortality rates with stepwise increasing risks stratified by the ICHOM-recommended mortality index and the Charlson score, respectively. 
	Parameter
	n
	p value (Pepe Mori test)

	Heart disease (versus not)
	315
	<0.0001

	Hypertension (versus not)
	896
	0.0076

	Peripheral vascular disease (versus not)
	143
	<0.0001

	Lung disease (versus not)
	240
	<0.0001

	Diabetes mellitus (versus not)
	324
	<0.0001

	Kidney disease (versus not)
	88
	0.0007

	Liver disease (versus not)
	41
	0.0461

	Problems caused by stroke (cerebrovascular disease)/Parkinson disease/multiple sclerosis  (versus not)
	82
	0.0050

	Tumor (versus not)
	118
	0.0255

	Depression (versus not)
	40
	0.2179

	Connective tissue disease (versus not)
	16
	0.5138


Since no patient had HIV/AIDS, this variable was not included in these analyses. 

Supplementary table 5: Univariate two-sided comparisons of the single conditions contributing to the ICHOM-recommended mortality index with non-bladder cancer (competing) mortality as endpoint. Mortality was higher when the risk factor was present. For comparison: non-significant conditions in the univariate analyses in 5050 consecutive patients selected for prostatectomy [14]: liver disease (p=0.0809), depression (p=0.4860), connective tissue disease (p=0.0780), HIV/AIDS (no patient).
	Subgroup
	10-year overall survival 

Continent urinary diversion
	10-year overall survival 

Incontinent/no urinary diversion
	p value

(unadjusted Wald test)

	ICHOM comorbidity index 0
	62.4% (52.6-70.8)
	42.8% (32.9-52.4)
	0.0043

	ICHOM comorbidity index 1
	63.9% (53.7-72.5) 
	36.3% (28.5-44.1) 
	<0.0001

	ICHOM comorbidity index 2
	56.3% (43.3-67.3) 
	32.5% (24.9-40.3)
	0.0012

	ICHOM comorbidity index 3
	49.3% (28.3-67.3)
	21.4% (13.3-30.9)
	0.0067

	ICHOM comorbidity index 4
	33.1% (12.4-55.6)
	10.2% (3.2-22.0)
	0.0376

	ICHOM comorbidity index 5 or higher
	0%
	0%
	Not available

	Charlson score 0
	64.3% (56.6-70.9)
	42.5% (35.0-49.7)
	<0.0001

	Charlson score 1
	57.2% (45.2-67.5) 
	34.3% (27.0-41.7)
	0.0004

	Charlson score 2
	58.9% (39.6-74.0)
	25.4% (16.3-35.5)
	0.0005

	Charlson score 3
	37.0% (17.8-56.4)
	21.7% (12.8-32.2)
	0.0924

	Charlson score 4
	44.4% (13.6-71.9)
	8.5% (1.7-22.4)
	0.0199

	Charlson score 5 or higher
	25.0% (0.9-66.5)
	17.0% (5.1-34.6)
	0.3645


Supplementary table 6: 10-year overall survival rates with 95% confidence intervals stratified by the ICHOM-recommended mortality index, the Charlson score and the type of urinary diversion. 
