SUPPLEMENTARY MATERIAL
Oncology Simulation Model: A Comprehensive and Innovative Approach to Estimate and Project Prevalence and Survival in Oncology

Brian Bloudek1, Heidi S Wirtz2, Zsolt Hepp2, Jack Timmons1, Lisa Bloudek1, Caroline McKay3, Matthew D Galsky4

1Curta Inc., Seattle, WA, USA; 2Seagen Inc., Bothell, WA, USA; 3Astellas Pharma Global Development, Inc., Northbrook, IL, USA; 4Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai, NY, USA.

CONTENTS
Figure S1. OSM Model Validation: 5-Year Overall Survival
Table S1. Epidemiology Terminology Definitions (Weiss NS, Koepsell TD. 2014)30 
Table S2. Bladder Cancer OSM Inputs: Demographicsa
Table S3. Bladder Cancer OSM Inputs: NMIBC Treatment Patternsa
Table S4. Bladder Cancer OSM Inputs: NMIBC Treatment Efficacya
Table S5. Bladder Cancer OSM Inputs: MIBC Treatment Patternsa
Table S6. Bladder Cancer OSM Inputs: MIBC Treatment Efficacya
Table S7. Bladder Cancer OSM Inputs: la/mUC Treatment Ratesa
Table S8. Bladder Cancer OSM Inputs: la/mUC 1L Treatment Patternsa
Table S9. Bladder Cancer OSM Inputs: la/mUC 1L Treatment Efficacya
Table S10. Bladder Cancer OSM Inputs: la/mUC 2L Treatment Patternsa
Table S11. Bladder Cancer OSM Inputs: la/mUC 2L Treatment Efficacya
Table S12. Bladder Cancer OSM Inputs: la/mUC 3L Treatment Patternsa
Table S13. Bladder Cancer OSM Inputs: la/mUC 3L Treatment Efficacya






Information Classification: General

Figure S1. OSM Model Validation: 5-Year Overall Survivala
[image: ]
Note: aComparison between the OSM and SEER using published data from the SEER program. Data from National Cancer Institute.24
Abbreviations: OSM, oncology simulation model; SEER, Surveillance, Epidemiology, and End Results program; 5-year rOS, 5-year relative overall survival.


Table S1. Epidemiology Terminology Definitions (Weiss NS, Koepsell TD. 2014)
	Terminology
	Definition 

	Incidence
	Frequency of new cases for a specific disease in a population over a specified period of time.

	Point prevalence
	Number of current cases of a specific disease at a specific point in time.

	Period prevalence
	Number of current cases of a specific disease, both new and pre-existing, during a specific period of time.

	Treated prevalence
	The proportion of the prevalent population receiving treatment for a specific disease.

	Progression-free survival
	The length of time during and after the treatment of a specific disease that a patient lives with the disease but does not progress.

	Overall survival 
	The length of time from either the date of diagnosis or the start of treatment for a specific disease that patients diagnosed with the disease are still alive.

	Relative survival
	The survival rate of the population with a specific disease divided by survival rate of the general population with identical gender, race, and age composition over a specific time period.  


Notes:  Data from Weiss NS, Koepsell TD. Epidemiologic Methods: Studying the Occurrence of Illness. Oxford, UK: Oxford University Press; 2014.30
Table S2. Bladder Cancer OSM Inputs: Demographicsa
	Parameter
	Value
	Source

	Population
	332,639,102
	The World Factbook 202031

	Bladder cancer prevalence
	25.2 per 100,000
	Ferlay 202022

	Urothelial carcinoma proportion among bladder cancer
	93%
	Bamias 201832

	Proportion male
	78%
	Ferlay 202022

	Stage at diagnosis
	NMIBC: 68%
MIBC: 20%
la/mUC: 12%
	Ghatalia 201823 
SEER: Bladder Cancer 201824

	Median age, years
	72.3 
	Kamat 202033

	Cisplatin eligibility in MIBC
	60%
	Canter 201134

	Cisplatin eligibility in la/mUC
	45%
	Flannery 201925


Note: aOnline only.
Abbreviations: la/mUC, locally advanced or metastatic urothelial carcinoma; MIBC, muscle-invasive bladder cancer; NMIBC, non-muscle-invasive bladder cancer; OSM, oncology simulation model; SEER, Surveillance, Epidemiology, and End Results.
 


[bookmark: _Hlk104209949]Table S3. Bladder Cancer OSM Inputs: NMIBC Treatment Patternsa
	Parameter
	Value 
	Source

	NMIBC treatment rate
	100%
	Assumption

	NMIBC distribution by risk stratification

	Low risk
	49%
	Ravvaz 201735

	High risk
	51%
	Ravvaz 201735

	Treatment patterns

	Initial TURBT
	100%
	Assumption

	Repeat TURBT + BCG
	80%
	Nielsen 201236

	Repeat TURBT + mitomycin
	20%
	Nielsen 201236

	Repeat TURBT alone
	0%
	Assumption


Note: aOnline only.
Abbreviations: BCG, bacillus Calmette-Guérin; NMIBC, non-muscle-invasive bladder cancer; OSM, oncology simulation model; TURBT, transurethral resection of the bladder tumor.




Table S4. Bladder Cancer OSM Inputs: NMIBC Treatment Efficacya
	Treatment
	PFS
	Source
	OS
	Source

	Initial TURBT
	55% at 60 months
	Sylvester 201637 
	50% at 157 months
	Sylvester 201637

	Repeat TURBT + BCGb
	76% at 60 months
	Lamm 200038
	83% at 60 months
	Lamm 200038

	Repeat TURBT + mitomycin
	64% at 58 months
	Malmstrom 200939
	76% at 58 months
	Malmstrom 200939

	Repeat TURBT alone
	55% at 60 months
	Sylvester 201637 
	50% at 157 months
	Sylvester 201637


Notes: aOnline only. bBCG treatment is assumed to incorporate maintenance BCG despite known limitations in the global supply.
Abbreviations: BCG, bacillus Calmette-Guérin; NMIBC, non-muscle-invasive bladder cancer; OS, overall survival; OSM, oncology simulation model; PFS, progression-free survival; TURBT, transurethral resection of the bladder tumor. 


Table S5. Bladder Cancer OSM Inputs: MIBC Treatment Patternsa
	Treatment
	Value
	Source

	MIBC treatment rate
	75%
	KOL input 2020

	Cisplatin eligible
	
	

	Neoadjuvant chemo + radical cystectomy
	12.6%
	KOL input 2020; 
Rose 201640

	Neoadjuvant and adjuvant chemo + radical cystectomy
	1.5%
	KOL input 2020; 
Rose 201640

	Radical cystectomy alone
	33.2%
	KOL input 2020; 
Rose 201640

	Adjuvant chemo + radical cystectomy
	0.9%
	KOL input 2020; 
Rose 201640

	Neoadjuvant chemo + partial cystectomy
	1.8%
	KOL input 2020; 
Rose 201640

	Bladder-preserving therapy & cisplatin-based CCRT
	11.4%
	KOL input 2020; 
Rose 201640

	Cisplatin ineligible
	
	

	Neoadjuvant chemo + radical cystectomy
	4.9%
	KOL input 2020; 
Rose 201640

	Neoadjuvant and adjuvant chemo + radical cystectomy
	0.5%
	KOL input 2020; 
Rose 201640

	Radical cystectomy alone
	18.4%
	KOL input 2020; 
Rose 201640

	Adjuvant chemo + radical cystectomy
	2.6%
	KOL input 2020; 
Rose 201640

	Neoadjuvant chemo + partial cystectomy
	1.1%
	KOL input 2020; 
Rose 201640

	Bladder-preserving therapy & cisplatin-based CCRT
	11.1%
	KOL input 2020; 
Rose 201640


Note: aOnline only.
Abbreviations: CCRT, concurrent chemoradiation therapy; chemo, chemotherapy; KOL, key opinion leader; MIBC, muscle-invasive bladder cancer; OSM, oncology simulation model.


Table S6. Bladder Cancer OSM Inputs: MIBC Treatment Efficacya
	Treatment
	PFS
	Source
	OS
	Source

	Cisplatin eligible
	
	
	
	

	Neoadjuvant chemo + radical cystectomy
	77% at 27 months
	Iyer 201841
	63% at 40 months 
	Iyer 201841

	Neoadjuvant and adjuvant chemo + radical cystectomy
	50% at 25 months
	Del Bene 201842
	38% at 60 months
	Jue 202043

	Radical cystectomy alone
	39% at 60 months
	Stein 200129
	45% at 60 months
	Stein 200129

	Adjuvant chemo + radical cystectomy
	50% at 25 months
	Del Bene 201842
	38% at 60 months
	Jue 202043

	Neoadjuvant chemo + partial cystectomy
	50% at 53 months
	Ma 201344
	58% at 53 months
	Ma 201344

	Bladder-preserving therapy & cisplatin-based CCRT
	47% at 60 months
	Fahmy 201845
	52% at 60 months
	Efstathiou 201246

	Cisplatin ineligible
	
	
	
	

	Neoadjuvant chemo + radical cystectomy
	50% at 16 months
	Mertens 201247
	50% at 22 months
	Mertens 201247

	Neoadjuvant and adjuvant chemo + radical cystectomy
	50% at 25 months
	Del Bene 201842
	38% at 60 months
	Jue 202043

	Radical cystectomy alone
	39% at 60 months
	Stein 200129
	45% at 60 months
	Stein 200129

	Adjuvant chemo + radical cystectomy
	50% at 16 months
	Mertens 201247
	50% at 22 months
	Mertens 201247

	Neoadjuvant chemo + partial cystectomy
	50% at 53 months
	Ma 201344
	58% at 53 months
	Ma 201344

	Bladder-preserving therapy & cisplatin-based CCRT
	67% at 24 months
	James 201248
	48% at 60 months
	James 201248


Note: aOnline only.
Abbreviations: CCRT, concurrent chemoradiation therapy; chemo, chemotherapy; MIBC, muscle-invasive bladder cancer; OS, overall survival; OSM, oncology simulation model; PFS, progression-free survival.


Table S7. Bladder Cancer OSM Inputs: la/mUC Treatment Ratesa
	Parameter
	Value
	Source

	1L treatment rate
	74.3%
	Bamias 201832

	2L treatment rate
	33.9%
	Flannery 201925

	3L treatment rate
	35.5%
	Sonpavde 201749


Note: aOnline only.
Abbreviations: 1L/2L/3L, first-/second-/third-line; la/mUC, locally advanced or metastatic urothelial carcinoma; OSM, oncology simulation model.



Table S8. Bladder Cancer OSM Inputs: la/mUC 1L Treatment Patternsa
	Treatment
	2016
	2017
	2018
	2019
	2020
	2021
	Source

	Gemcitabine + cisplatin
	38%
	35%
	33%
	32%
	23%
	17%
	Flannery 201925; Seagen 202050

	Gemcitabine + carboplatin
	38%
	34%
	32%
	31%
	23%
	17%
	Flannery 201925; Seagen 202050

	Paclitaxel + carboplatin
	13%
	12%
	11%
	11%
	8%
	6%
	Flannery 201925; Seagen 202050

	Gemcitabine
	12%
	11%
	10%
	10%
	7%
	5%
	Flannery 201925; Seagen 202050

	Atezolizumab
	0%
	4%
	7%
	9%
	10%
	10%
	Flannery 201925; Seagen 202050

	Pembrolizumab
	0%
	4%
	7%
	9%
	10%
	10%
	Flannery 201925; Seagen 202050

	Maintenance avelumab
	0%
	0%
	0%
	0%
	20%
	36%
	Flannery 201925; Seagen 202050


Note: aOnline only.
Abbreviations: 1L, first-line; la/mUC, locally advanced or metastatic urothelial carcinoma; OSM, oncology simulation model.

Table S9. Bladder Cancer OSM Inputs: la/mUC 1L Treatment Efficacya
	Treatment
	PFS
	Source
	OS
	Source

	Gemcitabine + cisplatin
	50% at 8 months
	Roberts 200651
	50% at 14 months
	Roberts 200651

	Gemcitabine + carboplatin
	50% at 6 months
	De Santis 201252
	50% at 9 months
	De Santis 201252

	Paclitaxel + carboplatin
	35% at 9 months
	Zielinski 199853
	83% at 9 months
	Zielinski 199853

	Gemcitabine
	50% at 5 months
	Standler 199754
	50% at 14 months
	Standler 199754

	Atezolizumab
	50% at 3 months
	Balar 2017 (IMvigor210)55
	50% at 16 months
	Balar 2017 (IMvigor210)55

	Pembrolizumab
	50% at 2 months 
	Balar 2017
(KEYNOTE-052)56
	50% at 11 months
	O’Donnell 201957

	Maintenance avelumab
	50% at 4 months
	Powles 202058
	50% at 21 months
	Powles 202058


Note: aOnline only.
Abbreviations: 1L, first-line; la/mUC, locally advanced or metastatic urothelial carcinoma; OS, overall survival; OSM, oncology simulation model; PFS, progression-free survival.

Table S10. Bladder Cancer OSM Inputs: la/mUC 2L Treatment Patternsa
	Treatment
	2016
	2017
	2018
	2019
	2020
	2021
	Source

	Platinum chemotherapy
	45%
	32%
	25%
	20%
	12%
	12%
	Flannery 201925; Seagen 202050

	Non-platinum chemotherapy
	55%
	40%
	31%
	24%
	14%
	15%
	Flannery 201925; Seagen 202050

	Pembrolizumab
	0%
	10%
	16%
	21%
	32%
	37%
	Flannery 201925; Seagen 202050

	Atezolizumab
	0%
	10%
	16%
	21%
	16%
	0%
	Flannery 201925; Seagen 202050

	Avelumab (2L)
	0%
	3%
	4%
	5%
	6%
	5%
	Flannery 201925; Seagen 202050

	Nivolumab
	0%
	3%
	4%
	5%
	6%
	5%
	Flannery 201925; Seagen 202050

	Erdafitinib
	0%
	2%
	3%
	4%
	5%
	7%
	Flannery 201925; Seagen 202050

	Enfortumab vedotin
	0%
	0%
	0%
	0%
	9%
	20%
	Flannery 201925; Seagen 202050


aOnline only.
2L, second-line; la/mUC, locally advanced or metastatic urothelial carcinoma; OSM, oncology


Table S11. Bladder Cancer OSM Inputs: la/mUC 2L Treatment Efficacya
	Treatment
	PFS
	Source
	OS
	Source

	Platinum chemotherapy
	50% at 6 months
	De Santis 201252; Roberts 200651; Zielinski 199853
	50% at 14 months
	De Santis 201252; Roberts 200651; Zielinski 199853

	Non-platinum chemotherapy
	50% at 3 months
	Lorusso 199859; Petrylak 201860; Sideris 201661; Benjamin 201462
	50% at 6 months
	Lorusso 199859; Petrylak 201860; Sideris 201661; Benjamin 201462

	Pembrolizumab
	50% at 2 months
	Bellmunt 201763
	50% at 10 months
	Bellmunt 201763

	Atezolizumab
	50% at 2 months
	Powles 201864
	50% at 11 months
	Powles 201864

	Avelumab (2L)
	50% at 3 months
	Apolo 201765
	50% at 14 months
	Apolo 201765

	Nivolumab
	50% at 2 months
	Galsky 202066
	50% at 9 months
	Galsky 202066

	Erdafitinib
	50% at 6 months
	Loriot 201967
	50% at 14 months
	Loriot 201967

	Enfortumab vedotin
	50% at 6 months
	Rosenberg 201968
	50% at 12 months
	Rosenberg 201968


Note: aOnline only.
Abbreviations: 2L, second-line; la/mUC, locally advanced or metastatic urothelial carcinoma; OS, overall survival; OSM, oncology simulation model; PFS, progression-free survival.




Table S12. Bladder Cancer OSM Inputs: la/mUC 3L Treatment Patternsa
	Treatment
	2016
	2017
	2018
	2019
	2020
	2021
	Source

	3L basketb
	100%
	100%
	100%
	94%
	56%
	48%
	Seagen 202050

	Erdafitinib
	0%
	0%
	0%
	6%
	11%
	13%
	Seagen 202050

	Sacituzumab govitecan
	0%
	0%
	0%
	0%
	0%
	5%
	Seagen 202050

	Enfortumab vedotin
	0%
	0%
	0%
	0%
	33%
	34%
	Seagen 202050


Notes: aOnline only. b3L basket includes docetaxel combinations, paclitaxel combinations, gemcitabine + carboplatin, gemcitabine + cisplatin, miscellaneous off-label treatments.
Abbreviations: 3L, third-line; la/mUC, locally advanced or metastatic urothelial carcinoma; OSM, oncology simulation model.


Table S13. Bladder Cancer OSM Inputs: la/mUC 3L Treatment Efficacya 
	Treatment
	PFS
	Source
	OS
	Source

	3L basketb
	50% at 4 months
	Sonpavde 201749
	50% at 6 months
	Sonpavde 201749

	Erdafitinib
	50% at 6 months
	Loriot 201967
	50% at 14 months
	Loriot 201967

	Sacituzumab govitecan
	50% at 5 months
	Tagawa 202169
	50% at 11 months
	Tagawa 202169

	Enfortumab 
vedotin
	50% at 6 months
	Rosenberg 201968
	50% at 12 months
	Rosenberg 201968


Notes: aOnline only. b3L basket includes docetaxel combinations, paclitaxel combinations, gemcitabine + carboplatin, gemcitabine + cisplatin, miscellaneous off-label treatments.
Abbreviations: 3L, third-line; la/mUC, locally advanced or metastatic urothelial carcinoma; OS, overall survival; OSM, oncology simulation model; PFS, progression-free survival.
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