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Starting Populations
We estimated the incidence of HCV at the state level using data from state public health department reports,[1-3] inflating these values by a factor of 12.3 as described in the widely cited Klevens et al. 2014 publication.[4] We converted the scaled incidence for each state into a rate per the estimated size of the state-specific population in each exposure group. State-specific prevalence estimates were calculated in a recent publication by Rosenberg et al.[5] We chose the CID Sensitivity Analysis (RNA+ Method 2) prevalence figures from Rosenberg et al. as they were based on confirmatory HCV ribonucleic acid (RNA) tests, which better account for the subpopulation of patients who would actually be treated compared to the prevalence identified using HCV antibody testing.[6] Other prevalence estimates, such as those from the National Health and Nutrition Examination Survey (NHANES), lack data from confirmatory RNA testing. Starting incidence and prevalence by state can be found in eTable 1.

	[bookmark: _Ref368657719][bookmark: _Toc515973927]Table S1. Starting Incidence and Prevalence Populations by State

	State	
	Incidence
	Prevalence

	North Carolina
	1,390
	79,500 

	Oregon
	308
	55,800 

	Wisconsin
	722
	20,700

	Incidence inflated with Klevens factor (12.3)
Prevalence estimates are reported with 95% confidence intervals in Rosenberg et al. but the range has not been tested in this model



We began the simulations in each state with the population sizes detailed above. The prevalence in each state was distributed across all disease stages and exposure groups. The incident patients in the PWID and HIV+/MSM exposure groups represent patients in the acute phases of disease at the start of the model. The remaining chronically infected population was distributed across disease stages, genotypes, and exposure groups.[7, 8] We assumed 9% of the At Risk population, 31% of the PWID population, and 18% of the HIV+/MSM population receive treatment and care through Medicaid. We describe the starting infected population by exposure group and disease stage by state in eTable 2 through eTable 4.


	[bookmark: _Ref523971209][bookmark: _Toc515973929]Table S2. Size and distribution of North Carolina model populations at start of simulation

	
	At Risk 
	PWID
	HIV+/MSM

	Uninfected/Susceptible
	3,162,266
	186,782
	12,125

	Genotype 1
	Acute
	0
	364
	46

	
	F0
	5,352
	3,831
	479

	
	F1
	11,019
	7,885
	986

	
	F2
	6,926
	4,957
	620

	
	F3
	4,407
	3,155
	394

	
	F4
	1,889
	1,351
	169

	
	DC
	944
	675
	84

	
	HCC
	944
	675
	84

	Genotype 2





	Acute
	0
	81
	10

	
	F0
	1,189
	851
	106

	
	F1
	2,449
	1,752
	219

	
	F2
	1,539
	1,102
	138

	
	F3
	979
	701
	88

	
	F4
	420
	300
	38

	
	DC
	210
	150
	19

	
	HCC
	210
	150
	19

	Genotype 3
	Acute
	0
	61
	8

	
	F0
	892
	638
	80

	
	F1
	1,836
	1,314
	164

	
	F2
	1,154
	826
	103

	
	F3
	735
	526
	66

	
	F4
	315
	225
	28

	
	DC
	157
	113
	14

	
	HCC
	157
	113
	14

	SOURCES: Census,[9] Lansky,[10] Williams,[11] Manos,[12] Rosenberg,[5] Hagan,[13] CDC[14]




	[bookmark: _Toc515973930]Table S3. Size and distribution of Oregon model populations at start of simulation

	
	At Risk 
	PWID
	HIV+/MSM

	Uninfected/Susceptible
	1,335,603
	66,363
	3,010

	Genotype 1
	Acute
	0
	256
	32

	
	F0
	3,756
	2,689
	336

	
	F1
	7,734
	5,535
	692

	
	F2
	4,861
	3,479
	435

	
	F3
	3,094
	2,215
	277

	
	F4
	1,326
	948
	119

	
	DC
	663
	474
	59

	
	HCC
	663
	474
	59

	Genotype 2






	Acute
	0
	57
	7

	
	F0
	835
	597
	75

	
	F1
	1,719
	1,230
	154

	
	F2
	1,080
	773
	97

	
	F3
	687
	492
	62

	
	F4
	295
	211
	26

	
	DC
	147
	105
	13

	
	HCC
	147
	105
	13

	Genotype 3
	Acute
	0
	43
	5

	
	F0
	626
	448
	56

	
	F1
	1,289
	922
	115

	
	F2
	810
	580
	72

	
	F3
	516
	369
	46

	
	F4
	221
	158
	20

	
	DC
	110
	79
	10

	
	HCC
	110
	79
	10

	SOURCES: Census,[9] Lansky,[10] Williams,[11] Manos,[12] Rosenberg,[5] Hagan,[13] CDC[14]




	[bookmark: _Ref368729137][bookmark: _Toc515973931]Table S4. Size and distribution of Wisconsin model populations at start of simulation

	
	At Risk 
	PWID
	HIV+/MSM

	Uninfected/Susceptible
	1,945,900
	117,833
	2,965

	Genotype 1
	Acute
	0
	95
	12

	
	F0
	1,394
	997
	125

	
	F1
	2,869
	2,053
	257

	
	F2
	1,803
	1,291
	161

	
	F3
	1,148
	822
	103

	
	F4
	492
	352
	44

	
	DC
	246
	176
	22

	
	HCC
	246
	176
	22

	Genotype 2







	Acute
	0
	21
	3

	
	F0
	310
	222
	28

	
	F1
	638
	456
	57

	
	F2
	401
	287
	36

	
	F3
	255
	183
	23

	
	F4
	109
	78
	10

	
	DC
	55
	39
	5

	
	HCC
	55
	39
	5

	Genotype 3
	Acute
	0
	16
	2

	
	F0
	232
	166
	21

	
	F1
	478
	342
	43

	
	F2
	301
	215
	27

	
	F3
	191
	137
	17

	
	F4
	82
	59
	7

	
	DC
	41
	29
	4

	
	HCC
	41
	29
	4

	SOURCES: Census,[9] Lansky,[10] Williams,[11] Manos,[12] Rosenberg,[5] Hagan,[13] CDC[14]


Transmission Function
[bookmark: _Ref400645072]In the PWID and HIV+/MSM exposure groups, for each genotype, the rate at which individuals are infected is modeled dynamically as a function of the number in the exposure group who are currently infected with the given genotype. We assume no on-going transmission for the At Risk exposure group. Additional details on the transmission calculations can be found in Van Nuys 2015.[15] The incidence rates and proportionality constants K used in this state Medicaid-adapted model are available in eTable 5.


	[bookmark: _Ref368659951][bookmark: _Toc515973932]Table S5. Starting Annual Incidence Rates and Values of K

	
	Annual Incidence Rate
	Calculated K

	North Carolina

	At Risk 

	Genotype 1
	0
	0

	Genotype 2
	0
	0

	Genotype 3
	0
	0

	PWID

	Genotype 1
	0.004
	0.04

	Genotype 2
	0.001
	0.04

	Genotype 3
	0.0007
	0.04

	HIV+/MSM

	Genotype 1
	0.02
	0.09

	Genotype 2
	0.003
	0.09

	Genotype 3
	0.003
	0.09

	Oregon

	At Risk 
	
	

	Genotype 1
	0
	0

	Genotype 2
	0
	0

	Genotype 3
	0
	0

	PWID
	
	

	Genotype 1
	0.003
	0.01

	Genotype 2
	0.0006
	0.01

	Genotype 3
	0.0005
	0.01

	HIV+/MSM
	
	

	Genotype 1
	0.01
	0.04

	Genotype 2
	0.003
	0.04

	Genotype 3
	0.002
	0.04

	Wisconsin

	At Risk 
	
	

	Genotype 1
	0
	0

	Genotype 2
	0
	0

	Genotype 3
	0
	0

	PWID
	
	

	Genotype 1
	0.004
	0.08

	Genotype 2
	0.0008
	0.08

	Genotype 3
	0.0006
	0.08

	HIV+/MSM
	
	

	Genotype 1
	0.03
	0.18

	Genotype 2
	0.007
	0.18

	Genotype 3
	0.006
	0.18

	SOURCES: North Carolina Division of Public Health,[1] Oregon Health Authority,[2] Wisconsin Department of Health Services,[3] and authors’ calculations.


Treatment Assumptions
We modeled four treatment policy scenarios in North Carolina (NC), Oregon (OR), and Wisconsin (WI) that differ in exposure groups, disease severity, and proportion of diagnosed patients treated. All treatment scenarios assumed treatment with direct-acting antivirals (DAAs), specifically sofosbuvir + velpatasvir. The Baseline scenario in each state was based on Medicaid criteria for HCV treatment in 2015.

In NC, OR, and WI, the Remove Sobriety Restrictions scenario expanded treatment to PWIDs, as they were not included in criteria for treatment in 2015, and maintained the same disease severity criteria and proportion of patients treated. The Treat Early scenario expanded the Baseline scenario disease severity criteria for treatment to F0+ and simulated a 66% diagnosis rate; PWIDs were not treated. The Remove Access Restrictions scenario built upon Treat Early and allowed PWIDs to be treated. The Baseline and all alternative treatment policy scenarios are outlined in eTable 6.

A weighted sustained virological response (SVR) was calculated in order to account for the differences in SVR between treatment-naïve and treatment-experienced patients observed in clinical trials of sofosbuvir + velpatasvir. This weighted SVR was based on 80% of the population never receiving prior treatment and is reported in eTable 6.

All scenarios treated a constant proportion of the infected population in each model cycle. We used a baseline 50% diagnosis rate, consistent with estimates in the US.[6, 16, 17] After the first model cycle, a large proportion of patients move from the prevalent to the susceptible population upon being cured. In each following cycle, we maintained the same diagnosis rate and the same proportion of infected patients were treated. 

[bookmark: _Ref400645113]The wholesale acquisition cost (WAC) of a 12-week course of treatment with sofosbuvir + velpatasvir is $74,760. We calculated a 43% discount to Medicaid, such that the treatment costs modeled are $42,610. The DAAs modeled are currently protected under patent. We modeled two pricing trajectories to examine the effect of actual competition in the market. In years 1 and 2, we implemented a 46% discount from the starting treatment cost to Medicaid. In year 3, the price declines to $10,000 per bottle (3 bottles per 12-week regimen) in treatment access scenarios that expand access to PWIDs (Remove Sobriety Restrictions and Remove Access Restrictions). In year 4, we model the impact to pricing of a competitor product entering the market, reducing the price to $20,300 in all scenarios.  Patent expiry would occur in year 15, so is not captured in the pricing dynamics of our model as we simulate outcomes up through 10 years.  Patent expiry would be estimated to reduce treatment costs to 79% of their year 1 value in year 15, which is assumed to be the marginal cost of producing the drugs.[18] Regimen drugs, duration, efficacy, and treatment costs are detailed in eTable 6.

	[bookmark: _Ref368661082][bookmark: _Toc515973933]Table S6. Regimens, Duration, and Efficacy for Four Treatment Scenarios Modeled

	
	Baseline
	Expand Screening


	
	Baseline
	Remove Sobriety Restrictions
	Treat Early
	Remove Access Restrictions

	North Carolina
	F2+, Treat 6%, no PWIDs
	Treat PWIDs, F2+, Treat 6%
	Treat 8%, F0+, no PWIDs
	Treat PWIDs, Treat 8%, F0+

	Oregon
	F3+, Treat 10%, no PWIDs
	Treat PWIDs, F3+, Treat 10%
	Treat 13%, F0+, no PWIDs
	Treat PWIDs, Treat 13%, F0+

	Wisconsin
	F3+, Treat 18%, no PWIDs
	Treat PWIDs, F3+, Treat 18%
	Treat 24%, F0+, no PWIDs
	Treat PWIDs, Treat 24%, F0+

	Drugs used
	sofosbuvir + velpatasvir 12 weeks 

	Treatment cost
	$43,000

	SVR by disease stage
	F0-F3
	F4, DC, HCC
	F0-F3
	F4, DC, HCC
	F0-F3
	F4, DC, HCC
	F0-F3
	F4, DC, HCC

	Genotype 1
	At Risk
	0.98
	1.00
	Same as Baseline

	
	PWID
	0.98
	1.00
	Same as Baseline

	
	HIV+/MSM
	0.96
	0.96
	Same as Baseline

	Genotype 2
	At Risk
	0.99
	1.00
	Same as Baseline

	
	PWID
	0.99
	1.00
	Same as Baseline

	
	HIV+/MSM
	1.00
	1.00
	Same as Baseline

	Genotype 3
	At Risk
	0.97
	0.92
	Same as Baseline

	
	PWID
	0.97
	0.92
	Same as Baseline

	
	HIV+/MSM
	0.92
	0.91
	Same as Baseline




Model Parameters
Disease stage progression and distribution parameters were estimated from the literature, specifically for each exposure group and genotype, when available. Disease stage progression varied by exposure group.  

The At Risk exposure group was defined to be US residents born between 1945 and 1965, with population size taken from the US Census.[9] This exposure group contains the largest number of HCV-infected patients, although the cohort shrinks as the simulation progresses. The mortality rate for this group increases at 8% per year as this is a closed cohort aging over time.[19] Model parameters for the At Risk exposure cohort and their sources are provided in eTable 7.

The PWID exposure group was assumed to be ages 13 years and older, comprising the majority of new infections in all three states due to the higher modeled transmission rate.[10] The PWID population has the highest mortality rate of the three exposure groups for both the infected and uninfected populations.[20] Model parameters for the PWID cohort are listed in eTable 8.

The HIV+/MSM exposure group is characterized by co-infection with HIV, which affects the progression of HCV,[21] and in our analysis is principally composed of men who have sex with men. This population was assumed to be male US residents ages 13 years and older with diagnosed and undiagnosed HIV infection due to male-to-male sexual contact.[22] Model parameters for the HIV+/MSM exposure group and their sources are provided in eTable 9.

	[bookmark: _Ref368662817][bookmark: _Toc515973935]Table S7. Model Parameters for the At Risk Exposure Group

	
	Genotype 1
	Genotype 2
	Genotype 3

	Annual Mortality Rate

	Susceptible (Background)
	0.006[9]

	Acute, F0-F2
	0.01[23, 24]
	0.01[23, 24]
	0.01[23, 24]

	F3-F4
	0.05[8, 23, 24]
	0.05[8, 23, 24]
	0.05[8, 23, 24]

	DC
	0.14[25]

	HCC
	0.43[25]

	DC Transplant, HCC Transplanta
	0.17[26]

	DC Post-Transplantb
	0.10[25]

	HCC Post-Transplantb
	0.32[25]

	Annual Background Mortality Growth Rate
	0.08[9, 19]

	

	Annual Transition Probability

	Acute → Spontaneous Clearance
	0.18[27]

	F0 → F1
	0.08[28]

	F1→ F2
	0.10[28]

	F2 → F3
	0.11[28]

	F3 → F4
	0.13[28]

	F3 → HCC
	0.008[25, 29]
	0.01[25, 30]

	F4 → DC
	0.04[25, 31]
	0.03[25, 30]
	0.05[25, 30]

	F4 → HCC
	0.03[25, 31]
	0.01[25, 30]
	0.05[25, 30]

	DC → HCC
	0.03[25, 29]
	0.01[25, 30]
	0.05[25, 30]

	DC → Transplant
	0.03[32]

	HCC → Transplant
	0.10[32]

	F3 Cure → F4 Cure
	0.04[33]

	F3 Cure → HCC Cure
	0.003[33]

	F4 Cure → DC Cure
	0.10[33]

	F4 Cure → HCC Cure
	0.009[33]

	DC Cure → HCC Cure
	0.007[33]

	

	QALY Weights

	Susceptible
	0.86[32, 34]

	Acute
	0.79 Assumption

	F0-F3, F0-F3 Cure
	0.79[32, 35]

	F4, F4 Cure
	0.76[32, 36]

	DC, DC Cure 
	0.69[32, 36]

	HCC, HCC Cure 
	0.67[32, 36]

	DC Transplanta, HCC Transplant
	0.50[32, 37]

	DC Post-Transplantb, HCC Post-Transplantb
	0.71[35, 38]

	

	Annual Medical Expenditures (inflated to 2015 USD)

	Susceptible
	 $5,905.92[39]

	Acute, F0, F1, F2, F3
	$13,796.26[40]

	F0 Fail, F1 Fail, F2 Fail, F3 Fail
	$8,967.57[40, 41]

	F4
	$16,365.02[40]

	F4 Fail
	 $12,437.42[40, 41]

	DC
	$45,699.23[40]

	DC Fail, DC Cure
	$31,989.46[40, 41]

	DC Transplanta, DC Post-Transplant
	 $131,488.82[40]

	HCC
	$101,390.28[40]

	HCC Fail, HCC Cure
	$70,973.20[40, 41]

	HCC Transplanta
	$131,488.82[40]

	NOTE  aYear of liver transplant; bAll subsequent years after liver transplant. All disease states are based on the Metavir fibrosis scores.[42]




	[bookmark: _Ref368662835][bookmark: _Toc515973936]Table S8. Model Parameters for the PWID Exposure Group

	
	Genotype 1
	Genotype 2
	Genotype 3

	Annual Mortality Rate

	Susceptible
	0.03[20]

	Acute, F0-F2
	0.06[20, 23, 24]
	0.05[20, 23, 24]
	0.06[20, 23, 24]

	F3
	0.10[8, 20, 23, 24]
	0.20[8, 20, 23, 24]
	0.24[8, 20, 23, 24]

	F4
	0.34[8, 20, 23, 24] 
	0.20[8, 20, 23, 24]
	0.24[8, 20, 23, 24]

	DC, DC Transplanta 
	0.14[20, 24, 25]

	HCC, HCC Transplanta
	0.43[20, 24, 25]

	DC Post-Transplantb
	0.10[20, 24, 25]

	HCC Post-Transplantb
	0.32[20, 24, 25]

	

	Annual Transition Probability

	Acute → Spontaneous Clearance
	0.24[43]

	F0 → F1
	0.12[28]

	F1→ F2
	0.09[28]

	F2 → F3
	0.09[28]

	F3 → F4
	0.13[28]

	F3 → HCC
	0.008[25, 29]
	0.01[25, 30]

	F4 → DC
	0.04[25, 31]
	0.03[25, 30]
	0.05[25, 30]

	F4 → HCC
	0.03[25, 31]
	0.014[25, 30]
	0.05[25, 30]

	DC → HCC
	0.03[25, 29]
	0.014[25, 30]
	0.05[25, 30]

	DC → Transplant
	0.031[32]

	HCC → Transplant
	0.10[32]

	F3 Cure → F4 Cure
	0.04[33]

	F3 Cure → HCC Cure
	0.003[33]

	F4 Cure → DC Cure
	0.01[33]

	F4 Cure → HCC Cure
	0.009[33]

	DC Cure → HCC Cure
	0.007[33]

	

	QALY Weights
	Same as for At Risk exposure group. See eTable 7 for values.

	

	Annual Medical Expenditures
	Same as for At Risk exposure group. See eTable 7 for values.

	NOTE  aYear of liver transplant; bAll subsequent years after liver transplant. All disease states are based on the Metavir fibrosis scores.[42]




	[bookmark: _Ref368662842][bookmark: _Toc515973937]Table S9. Model Parameters for the HIV+/MSM Exposure Group

	
	Genotype 1
	Genotype 2
	Genotype 3

	Annual Mortality Rate

	Susceptible
	0.0001[44]

	Acute, F0-F2
	0.0002[23, 24, 44, 45]
	0.0002 [23, 24, 44, 45]
	0.0002[23, 24, 44, 45]

	F3
	0.0009[8, 23, 24, 44, 45]
	0.0008[8, 23, 24, 44, 45]
	0.0009[8, 23, 24, 44, 45]

	F4
	0.0009[8, 23, 24, 44, 45] 
	0.0008[8, 23, 24, 44, 45]
	0.0009[8, 23, 24, 44, 45]

	DC, DC Transplanta 
	0.14[20, 24, 25, 44]

	HCC, HCC Transplanta
	0.43[20, 24, 25, 44]

	DC Post-Transplantb
	0.10[20, 24, 25, 44]

	HCC Post-Transplantb
	0.32[20, 24, 25, 44]

	

	Annual Transition Probability

	Acute → Spontaneous Clearance
	0.15[43]

	F0 → F1
	0.12[21]

	F1→ F2
	0.12[21]

	F2 → F3
	0.12[21]

	F3 → F4
	0.12[21]

	F3 → HCC
	0.02[25, 29, 38]
	0.03[25, 30]

	F4 → DC
	0.08[25, 31, 38]
	0.05[25, 30]
	0.10[25, 30]

	F4 → HCC
	0.05[25, 31, 38]
	0.03[25, 30]
	0.09[25, 30]

	DC → HCC
	0.05[25, 31, 38]
	0.03[25, 30]
	0.09[25, 30]

	DC → Transplant
	0.0[38, 46]

	HCC → Transplant
	0.0[38, 46]

	F3 Cure → F4 Cure
	0.03[33]

	F3 Cure → HCC Cure
	0.006[33]

	F4 Cure → DC Cure
	0.02[33]

	F4 Cure → HCC Cure
	0.020[33]

	DC Cure → HCC Cure
	0.01[33]

	

	QALY Weights

	Susceptible
	0.87[25, 34, 46-50]

	Acute
	0.81 Assumption

	F0-F3, F0-F3 Cure
	0.81[25, 34, 46-50]

	F4, F4 Cure
	0.68[25, 34, 46-50]

	DC, DC Cure 
	0.48[25, 34, 46-50]

	HCC, HCC Cure 
	0.23[25, 34, 46-50]

	DC Transplanta, HCC Transplant
	0.81[25, 34, 46-50]

	DC Post-Transplantb, HCC Post-Transplantb
	0.81[25, 34, 46-50]

	

	Annual Medical Expenditures
	Same as for At Risk exposure group. See eTable 7 for values.

	NOTE  aYear of liver transplant; bAll subsequent years after liver transplant. All disease states are based on the Metavir fibrosis scores.[42]



Number of Patients Treated
In order to understand the impact of treatment eligibility policy changes on the size of the population treated, we estimated the number of patients treated each model cycle and in total over the 10-year modeled period by state and treatment scenario. In NC, more patients were treated under the Remove Sobriety Restrictions scenario compared to Treat Early, although Remove Access Restrictions treated more than 2.5 times the number of patients treated in Remove Sobriety Restrictions.  This is likely because at baseline, NC allowed access to treatment at F2; earlier than in OR or in WI. In OR and WI, Remove Access Restrictions consistently treated the most patients, followed by Treat Early and then Remove Sobriety Restrictions. These results reflect the increase in populations of patients eligible for treatment in each state under each scenario. For example, allowing treatment of PWID only under Remove Sobriety Restrictions expands the eligible population more than allowing patients with less severe disease Treat Early in NC as NC was already allowing treatment at F2, where the reverse is true in OR and WI, since access had been limited to advanced disease. Additionally, the reduction in number treated across all states and scenarios each year over the course of the model reflects the reduced number of infected individuals due to disease treatment. Complete results are found in eTable 10.

	[bookmark: _Ref531686526]Table S10. Number treated each year by state and treatment access scenario

	Year
	Remove Sobriety Restrictions
	Treat Early
	Remove Access Restrictions

	North Carolina

	1
	-
	-
	-

	2
	785
	355
	1,047

	3
	691
	317
	902

	4
	619
	286
	792

	5
	557
	258
	699

	6
	502
	232
	617

	7
	452
	209
	546

	8
	408
	188
	484

	9
	368
	169
	428

	10
	333
	152
	380

	Total over 10 years
	4,715
	2,167
	5,895

	Oregon

	1
	-
	-
	-

	2
	953
	416
	1,225

	3
	800
	350
	995

	4
	672
	295
	810

	5
	567
	249
	661

	6
	478
	209
	540

	7
	404
	176
	442

	8
	341
	148
	362

	9
	288
	123
	296

	10
	243
	103
	242

	Total over 10 years
	4,747
	2,069
	5,573

	Wisconsin

	1
	-
	-
	-

	2
	614
	278
	818

	3
	472
	205
	584

	4
	385
	156
	447

	5
	319
	121
	350

	6
	265
	94
	275

	7
	221
	74
	217

	8
	186
	59
	173

	9
	156
	48
	139

	10
	132
	40
	112

	Total over 10 years
	2,750
	1,075
	3,115



QALY Value Sensitivity Analysis
We tested the sensitivity of the social value results to the value of a QALY at $200,000, $100,000, and $50,000, compared to the base case at $150,000 per QALY for each treatment access scenario in all states. At all QALY values, positive social value was generated over 10 years. The total benefits, or social value, (the summation of treatment costs, medical expenditure savings, and QALY benefits) are presented in eTable 11. Negative treatment costs indicate additional spending, while medical expenditure savings indicate fewer medical expenditures, positively contributing to total value generated, relative to Baseline. Negative total benefits relative to base case indicate fewer benefits as a result from lower valued QALYs.

	[bookmark: _Ref531702284]Table S11. Sensitivity analysis of costs and benefits with different QALY values, by state and treatment access scenario over 10 years, relative to Baseline ($ millions, cumulative)

	
	Remove Sobriety Restrictions
	Treat Early
	Remove All Access Restrictions

	North Carolina

	QALY = $150K (Base case)

	Treatment Costs
	-$40.3
	-$4.0
	-$51.5

	Medical Expenditure Savings
	$67.7
	$12.3
	$99.1

	QALY Benefits
	$257.8
	$27.2
	$360.6

	Total Benefits
	$285.2
	$35.5
	$408.2

	Total Benefits, QALY = $200K 
(difference from base case)
	$371.1
($85.9)
	$44.5
($9.0)
	$528.4
($120.2)

	Total Benefits, QALY = $100K
(difference from base case)
	$199.2
(-$86.0)
	$26.4
(-$9.1)
	$288.0
(-$120.2)

	Total Benefits, QALY = $50K
(difference from base case)
	$113.3
(-$171.9)
	$17.3
(-$18.2)
	$167.8
(-$240.4)

	Oregon

	QALY = $150K (Base case)

	Treatment Costs
	-$43.3
	-$2.7
	-$51.1

	Medical Expenditure Savings
	$69.6
	$10.0
	$94.7

	QALY Benefits
	$277.3
	$23.2
	$364.3

	Total Benefits
	$303.6
	$30.5
	$407.9

	Total Benefits, QALY = $200K
(difference from base case)
	$396.1
($92.5)
	$38.3
($7.8)
	$529.4
($121.5)

	Total Benefits, QALY = $100K
(difference from base case)
	$211.2
(-$92.4)
	$22.8
(-$7.7)
	$286.5
(-$121.4)

	Total Benefits, QALY = $50K
(difference from base case)
	$118.8
(-$184.8)
	$15.0
(-$15.5)
	$165.1
(-$242.8)

	Wisconsin

	QALY = $150K (Base case)

	Treatment Costs
	-$26.3
	-$1.4
	-$30.6

	Medical Expenditure Savings
	$48.1
	$5.6
	$63.7

	QALY Benefits
	$183.3
	$13.0
	$238.3

	Total Benefits
	$205.1
	$17.2
	$271.4

	Total Benefits, QALY = $200K 
(difference from base case)
	$266.3
($61.2)
	$21.5
($4.3)
	$350.9
($79.5)

	Total Benefits, QALY = $100K
(difference from base case)
	$144.1
(-$61.0)
	$12.8
(-$4.4)
	$192.0
(-$79.5)

	Total Benefits, QALY = $50K
(difference from base case)
	$83.0
(-$122.1)
	$8.5
(-$8.7)
	$112.6
(-$158.8)



Population Growth Sensitivity Analysis
We also tested the sensitivity of results to the growth rates of the PWID and HIV+/MSM populations throughout the simulation for each treatment access scenario in all states, testing a 5% annual growth rate increase and a 5% annual growth rate decrease. We report the results of both instances alongside the base case with a 0% growth rate for the break-even years, number treated over 10 years, and total benefits over 10 years in eTable 12. Results were stable with minimal changes seen in the Treat Early and Remove Access Restrictions scenarios.  The results for Remove Sobriety Restrictions were more sensitive to the PWID growth rate, but results were not substantially changed.  Because the HIV+/MSM population is a small population relative to the other two exposure groups, changing the growth rate of that cohort had minimal impact on outcomes.  However, changing the PWID growth rate more substantially altered the number of patients that were treated in both the Remove Sobriety Restrictions scenario and the Remove Access Restrictions scenario.

	Table S12. Effect of varying the growth rate for the PWID and HIV+/MSM susceptible population on cumulative medical and treatment expenditure break-even years, number treated, and total benefits relative to Baseline, by state and treatment access scenario (QALY = $150K; $ millions)

	
	Remove Sobriety Restrictions
	Treat Early
	Remove All Access Restrictions

	
	Base case
	+5% growth
	-5% growth
	Base case
	+5% growth
	-5% growth
	Base case
	+5% growth
	-5% growth

	North Carolina

	Year of Break-even
	2023
	2021
	2021
	2019
	2019
	2019
	2021
	2021
	2021

	Number Treated
	4,715
	4,719
	4,709
	2,167
	2,169
	2,164
	5,895
	5,900
	5,888

	Total Benefits
	$285.2
	$287.5
	$284.1
	$35.5
	$35.6
	$35.3
	$408.2
	$407.9
	$406.7

	Oregon

	Year of Break-even
	2023
	2021
	2021
	2019
	2019
	2019
	2021
	2021
	2021

	Number Treated
	4,747
	4,750
	4,744
	2,069
	2,071
	2,068
	5,573
	5,576
	5,570

	Total Benefits
	$303.6
	$304.1
	$303.1
	$30.5
	$30.6
	$30.5
	$407.9
	$408.5
	$407.2

	Wisconsin

	Year of Break-even
	2022
	2021
	2021
	2019
	2019
	2019
	2020
	2020
	2021

	Number Treated
	2,750
	2,754
	2,749
	1,075
	1,078
	1,075
	3,115
	3,119
	3,134

	Total Benefits
	$205.1
	$205.7
	$195.4
	$17.2
	$17.3
	$17.1
	$271.4
	$272.2
	$259.1



Treatment Regimen Efficacy and Pricing Sensitivity Analysis
In order to examine the impact of alternative real-world treatment regimens, we sought to model the impacts of an 8-week regimen of glecaprevir + pibrentasvir for eligible populations. Currently, patients F0-F3 across all genotypes are eligible for an 8-week treatment regimen.  To determine the impact of the newer 8-week treatment regimen, we assumed patients F0-F3 in all exposure groups received the 8-week regimen and assumed treatment with the 12-week regimen in the base case (both in terms of SVR and treatment costs) for modeled populations who were ineligible for current 8-week treatment. As with the 12-week regimen, a weighted SVR was calculated in order to account for the differences in SVR between treatment-naïve and treatment-experienced patients observed in clinical trials of 8-week glecaprevir + pibrentasvir treatment. This weighted SVR was based on 80% of the population never receiving prior treatment and 96% of those patients being eligible for an 8-week regimen. We calculated an SVR for the 8-week regimen where data were available and assumed SVR from the 12-week regimen where 8-week data were unavailable. We calculate these SVR based on the clinical trial results cited in the table below. The efficacy and pricing for the 8-week regimen are available in eTable 13. Cost of treatment for eligible populations is based on WAC of an 8-week course of treatment with glecaprevir + pibrentasvir at $26,400. Incorporating cost of treatment with 12-week sofosbuvir + velpatasvir for populations not eligible for 8-week glecaprevir + pibrentasvir, we calculated a 43% discount to Medicaid, such that the treatment costs modeled are $20,624. As in the base case, we assume patent expiry would occur in year 15; thus is not captured in the pricing dynamics of our model as we simulate outcomes up through 10 years. Patent expiry would be estimated to reduce treatment costs to 79% of their year 1 value in year 15, which is assumed to be the marginal cost of producing the drugs.[18] 

The breakeven year and number treated remain largely unchanged with the 8-week treatment regimen.  For each treatment access scenario, the total benefits (treatment costs, medical expenditure savings, and QALY benefits) are calculated relative to the Baseline access restrictions modeled in each state. We see greater value generated with the 8-week treatment regimen under Remove Sobriety Restrictions and Remove all Access Restrictions compared to the 12-week regimen in all states. Treat Early generates approximately the same or slightly less value with the 8-week treatment regimen compared to the 12-week regimen.  Treat Early total benefits are not consistently lower in the 8-week treatment scenario as the Baseline is also altered to enable access to 8-weetreatment costs and SVRs.  Overall, results of the 8-week treatment scenarios are not substantially different from our base case.  Results of the 8-week regimen sensitivity analysis are found in eTable 14.
	[bookmark: _Ref533156717]Table S13. Treatment costs and efficacy for 8-week treatment regimen

	
	

	Disease stage
	F0-F3

	Treatment cost (WAC)
	$26,400

	Genotype 1
	At Risk
	0.99[51]

	
	PWID
	0.99[51]

	
	HIV+/MSM
	1.00[51, 52]

	Genotype 2
	At Risk
	0.98[53]

	
	PWID
	0.98[53]

	
	HIV+/MSM
	1.00[52]

	Genotype 3
	At Risk
	0.94[51]

	
	PWID
	0.94[51]

	
	HIV+/MSM
	0.98[52]




	[bookmark: _Ref534203888]Table S14. Effect of changing to an 8-week treatment regimen for eligible populations on cumulative medical and treatment expenditure break-even years, number treated, and total benefits relative to Baseline, by state and treatment access scenario (QALY = $150K; $ millions)

	
	Remove Sobriety Restrictions
	Treat Early
	Remove All Access Restrictions

	
	Base case
	8-week Treatment
	Base case
	8-week Treatment
	Base case
	8-week Treatment

	North Carolina

	Year of Break-even
	2023
	2020
	2019
	2019
	2021
	2020

	Number Treated
	4,715
	4,715
	2,167
	2,167
	5,895
	5,894

	Total Benefits
	$285.2
	$295.6
	$35.5
	$35.0
	$408.2
	$417.7

	Oregon

	Year of Break-even
	2023
	2020
	2019
	2019
	2021
	2019

	Number Treated
	4,747
	4,747
	2,069
	2,069
	5,573
	5,573

	Total Benefits
	$303.6
	$316.6
	$30.5
	$30.1
	$407.9
	$419.9

	Wisconsin

	Year of Break-even
	2022
	2019
	2019
	2019
	2020
	2019

	Number Treated
	2,750
	2,749
	1,075
	1,075
	3,115
	3,114

	Total Benefits
	$205.1
	$213.3
	$17.2
	$17.3
	$271.4
	$280.0



State Spending Analysis
In addition to the Markov model described above, we estimated annual federal and state spending based on the total treatment costs and medical expenditures produced by the model. We applied the year- and state-specific Federal Medical Assistance Percentage (FMAP) for Medicaid to the total treatment costs and medical expenditures to determine the federal contribution that year and attributed the remainder of the costs to the state’s spending. The proportion of federal contribution changes year-to-year and is specified for the federal fiscal year (FY). FMAPs are only available through FY 2018. Therefore, we adjust the FY FMAP to the calendar year (CY) for CY 2015-2018 in the model and apply the CY 2018 FMAP to the remainder of the model years. The FY and CY FMAPs by state can be found in eTable 15.

	[bookmark: _Ref510602152][bookmark: _Toc515973938][bookmark: _GoBack]Table S15. Fiscal year and calendar FMAPs by state[54]

	
	FY 2014 FMAP
	FY 2015 FMAP
	CY 2015 FMAP
	FY 2016 FMAP
	CY 2016 FMAP
	FY 2017 FMAP
	CY 2017 FMAP
	FY 2018 FMAP
	CY 2018 and beyond FMAP

	North Carolina
	65.78%
	65.88%
	65.86%
	66.24%
	66.15%
	66.88%
	66.72%
	67.61%
	67.43%

	Oregon
	63.14%
	64.06%
	63.83%
	64.38%
	64.30%
	64.47%
	64.45%
	63.62%
	63.83%

	Wisconsin
	59.06%
	58.27%
	58.47%
	58.23%
	58.24%
	58.51%
	58.44%
	58.77%
	58.71%
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