Online Resource 1. SCD HCPF Member Cohort Selection codes
	Variable
	Code

	SCD diagnosis code*
	"D57.0", "D57.1", "D57.2", "D57.4", "D57.5", "D57.6", "D57.7", "D57.8"

	SCD-related medical procedure codes
	"36430", "38205", "38206", "38230", "38240", "38241", "38230", "J3590"

	SCD-related prescriptions
	Voxelotor, Oxbryta, Adakveo, Crizanlizumab, Glutamine


* Excluded D57.3 because it specifically refers to sickle-cell trait, which is different from sickle-cell disease [26], SCD: sickle-cell disease
Definition of patients with severe SCD:
1. Patients who have experienced at least four vaso-occlusive events (such as SCD crisis, splenic sequestration, hepatic sequestration/infarction, or priapism) within the past two years:
· D57.459 Sickle-cell thalassemia beta plus with crisis, unspecified
· D57.439 Sickle-cell thalassemia beta zero with crisis, unspecified
· D57.00 Hb-SS disease with crisis, unspecified
· D57.219 Sickle-cell/Hb-C disease with crisis, unspecified
· D57.819 Other sickle-cell disorders with crisis, unspecified
· D57.419 Sickle-cell thalassemia, unspecified, with crisis
· D57.452 Sickle-cell thalassemia beta plus with splenic sequestration
· D57.432 Sickle-cell thalassemia beta zero with splenic sequestration
· D57.02 Hb-SS disease with splenic sequestration
· D57.212 Sickle-cell/Hb-C disease with splenic sequestration
· D57.812 Other sickle-cell disorders with splenic sequestration
· D57.412 Sickle-cell thalassemia, unspecified, with splenic sequestration
· K76.5 Hepatic veno-occlusive disease
· K76.3 Infarction of liver
· N48.3 Priapism
OR
2. Patients who have been diagnosed with acute chest syndrome (D57.01, D57.411, D57.811, D57.431, D57.451, D57.211 ) 
OR 
3. Patients who have been diagnosed with a stroke (I63)
Online Resource 2. Estimated payback rates 
The payback rates were estimated based on an assumption of a uniform reduction in payback each year over the duration of the Outcome-Based Agreement (OBA) contract.

Six-year OBA
	Year
	Payback rate

	1
	85.7%

	2
	71.5%

	3
	57.2%

	4
	42.9%

	5
	28.6%

	6
	14.4%



Five-year OBA
	Year
	Payback rate

	1
	83.3%

	2
	66.6%

	3
	50.0%

	4
	33.3%

	5
	16.6%



Four-year OBA
	Year
	Payback rate

	1
	80.0%

	2
	60.0%

	3
	40.0%

	4
	20.0%



Three-year OBA
	Year
	Payback rate

	1
	75.0%

	2
	50.0%

	3
	25.0%





Online Resource 3. Annual cost of patients receiving transfusions
Table 8 shows the yearly expenses associated with patients with SCD who undergo transfusions (N=101 over the study period). A higher frequency of transfusions indicates increased all-cause medical costs. Specifically, patients receiving regular transfusions (4 or more per year) exhibit costs that are 1.4 times as high as those meeting the criteria for severe SCD, as defined earlier.
Table OR 3. Yearly breakdown of all-cause costs among SCD patients receiving transfusions
	Transfusions
	2018
	2019
	2020
	2021
	2022
	2023
	2018-2023 

	0
	$14,560
	$16,630
	$25,596
	$27,053
	$24,148
	$15,715
	$20,709

	1 or more
	$45,859
	$51,649
	$51,206
	$58,072
	$68,201
	$48,276
	$54,155

	2 or more
	$55,414
	$60,991
	$51,214
	$64,994
	$84,035
	$48,074
	$61,480

	3 or more
	$57,708
	$65,842
	$52,292
	$60,397
	$88,598
	$44,248
	$62,505

	4 or more
	$61,537
	$65,887
	$51,493
	$58,318
	$92,645
	$43,964
	$63,568


 Note: SCD: sickle-cell disease


Online Resource 4. Cost simulation and payment model analysis results for lovo-cel
4.1. Comparative cost of using lovo-cel
Figure 5.1 illustrates the projected costs over six years, assuming gene therapy is durable for over seven years in 50% of patients, after which they switch to SoC. The balance over six years is -$3.01M per patient on average. The Monte Carlo simulation, varying the mean SoC cost and gene therapy durability, shows the balance within a 95% confidence interval, ranging from -$2.91M to -$3.08M.	Comment by dr. Zemplényi Antal Tamás: update
Figure OR 4.1. Comparison of per-patient costs between lovo-cel gene therapy and SoC for SCD over six years

Notes: SCD: sickle-cell disease, SoC: standard-of-care, GT: gene therapy 

4.2. Payment model analysis results
Outcome-based rebates
Over a six-year contract, with a proportionally set payback amount and the base case criteria outlined in section 3.1.1, the estimated average balance is -$2.64M per patient on average. Under these terms, OBAs could save Medicaid approximately $366K per patient on average, with savings ranging from $122K to $1.11M based on the Monte Carlo simulation (see in more detail in Online Resource 5.2).
Table OR 4.2.1 Estimated per-patient cost differences without and with OBA for various durations of exa-cel effectiveness

	
	Balance without OBA at six years
	Balance with OBA at six years
	Financial impact of OBA at six years

	Response rate

	80%
	-$3,030,000
	-$2,316,000
	$714,000 

	85%
	-$3,020,000
	-$2,452,000
	$568,000 

	90%
	-$3,011,000
	-$2,587,000
	$424,000 

	92% (base case)
	-$3,007,000
	-$2,641,000
	$366,000 

	95%
	-$3,001,000
	-$2,723,000
	$278,000 

	Gene therapy durability

	1 year
	-$3,019,000
	-$2,478,000
	$541,000 

	2.5 years (base case)
	-$3,007,000
	-$2,641,000
	$366,000 

	5 years
	-$3,003,000
	-$2,697,000
	$306,000 

	10 years
	-$3,001,000
	-$2,726,000
	$275,000 

	15 years
	-$3,000,000
	-$2,736,000
	$264,000 

	20 years
	-$3,000,000
	-$2,741,000
	$259,000 


Notes: OBA, outcome-based agreement; “Durability” refers to the time horizon over which patients revert to SoC at the rate of 1/29; “Balance” refers to the cost difference between exa-cel gene therapy and the standard of care over six years; the “Financial impact of OBA” refers to the difference in balances between the with and without OBA scenarios.

Table OR 4.2.2 Estimated per-patient cost differences without and with OBA over different contract time horizons
	Contract time horizon
	Balance without OBA at six years
	Balance with OBA at six years
	Financial impact of OBA at six years

	3 years
	-$3,007,000
	-$2,690,000
	$317,000

	4 years
	-$3,007,000
	-$2,672,000
	$335,000

	5 years
	-$3,007,000
	-$2,654,000
	$353,000

	6 years (base case)
	-$3,007,000
	-$2,641,000
	$366,000


Notes: OBA, outcome-based agreement; the "Balance" refers to the cost difference between exa-cel gene therapy and the standard of care over six years; the “Financial impact of OBA” refers to the difference in balances between the with and without OBA scenarios.
Volume-based rebates
Table OR 4.3. Impact of VOE-based eligibility criteria and hypothetical volume-based rebates on total costs
	VOEs in 2 years
	N
	Balance with OBA
	Cost for all eligible with OBA
	Volume-based rebate
	Total rebate
	Total cost

	≥4
	121
	-$2,646,000
	-$320,166,000
	30%
	$96,049,800
	-$224,116,200

	≥6
	91
	-$2,622,000
	-$238,602,000
	20%
	$47,720,400
	-$190,881,600

	≥8
	71
	-$2,609,000
	-$185,239,000
	10%
	$18,523,900
	-$166,715,100

	≥10
	62
	-$2,586,000
	-$160,332,000
	0%
	$0
	-$160,332,000

	≥15
	43
	-$2,564,000
	-$110,252,000
	0%
	$0
	-$110,252,000


Notes: We assumed that 100% of patients eligible based on VOEs would accept gene therapies. OBA, outcome-based agreement; the "Balance" refers to the cost difference between exa-cel gene therapy and the standard of care over six years
Guaranteed rebates
Table OR 4.4. Impact of guaranteed rebates on financial balance 
	Scenarios
	Rebate amount
	Rebate %
	Net price of lovo-cel
	Balance with OBA

	List price
	$0
	0.0%
	$3,100,000
	-$2,641,000

	5 years of SoC costs
	$229,705
	7.4%
	$2,870,295
	-$2,439,000

	7 years of SoC costs
	$321,587
	10.4%
	$2,778,413
	-$2,358,000

	10 years of SoC costs
	$459,410
	14.8%
	$2,640,590
	-$2,236,000

	15 years of SoC costs
	$689,115
	22.2%
	$2,410,885
	-$2,033,000


Notes: OBA, outcome-based agreement; SoC: standard-of-care; the "Balance" refers to the cost difference between exa-cel gene therapy and the standard of care over six years

Online Resource 5. Probabilistic sensitivity analysis results
5.1 Results of 1,000 Monte Carlo Simulations for Exa-Cel Patients
Figure OR 5.1.1 Balance without outcome-based agreement at 6 years, million $ per exa-cel patient

	
	Mean
	2.5% low
	97.5% high

	Value, million
	-$2.09
	-$2.18
	-$2.01



Figure OR 5.1.2 Balance with outcome-based agreement at 6 years, million $ per exa-cel patient


	
	Mean
	2.5% low
	97.5% high

	Value, million
	-$1.84
	-$2.03
	-$1.36



Figure OR 5.1.3 Financial impact of outcome-based agreement at 6 years, thousand $ per exa-cel patient


	
	Mean
	2.5% low
	97.5% high

	Value, thousand
	$252
	$88
	$772




5.2 Results of 1,000 Monte Carlo Simulations for Lovo-Cel Patients
Figure OR 5.2.1 Balance without outcome-based agreement at 6 years, million $ per lovo-cel patient

	
	Mean
	2.5% low
	97.5% high

	Value, million
	-$2.99
	-$3.08
	-$2.91



Figure OR 5.2.2 Balance with outcome-based agreement at 6 years, million $ per lovo-cel patient


	
	Mean
	2.5% low
	97.5% high

	Value, million
	-$2.63
	-$2.90
	-$1.92




Figure OR 5.2.3 Financial impact of outcome-based agreement at 6 years, thousand $ per lovo-cel patient

	
	Mean
	2.5% low
	97.5% high

	Value, thousand
	$367
	$122
	$1,111



Cumulative cost of SoC	Year 1	Year 2	Year 3	Year 4	Year 5	Year 6	53355.11858904695	105660.04799431621	156833.63184677559	206822.24508979107	255596.23583387042	303139.12185647798	Cumulative cost of GT	Year 1	Year 2	Year 3	Year 4	Year 5	Year 6	3233162.6623480013	3252428.2485362752	3272011.0127260229	3284364.0145198768	3297121.1940643527	3310269.9740076098	Cumulative balance	
Year 1	Year 2	Year 3	Year 4	Year 5	Year 6	-3180000	-3147000	-3115000	-3078000	-3042000	-3007000	
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