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Abstract

Aims: To examine the cost-effectiveness of hepatitis C (HCV) treatment of people who inject 

drugs (PWID), combined with medication-assisted treatment (MAT) and syringe-service programs 

(SSP), to tackle the increasing HCV epidemic in the United States.

Design: HCV-transmission and disease progression models with cost-effectiveness analysis using 

a health care perspective and measuring benefits in quality-adjusted life-years (QALYs).

Setting: Rural Perry County, Kentucky (PC), and urban San Francisco, California (SF),USA. 

Compared with PC, SF has a greater proportion of PWID with access to MAT or SSP. HCV 

treatment of PWID is negligible in both settings.

Participants: PWID, data collected between 1998 and 2015 from Social Networks Among 

Appalachian People, U Find Out, Urban Health Study, and National HIV Behavioral Surveillance 

System studies.

Measurements: Three intervention scenarios modeled: baseline—existing SSP and MAT 

coverage with HCV screening and treatment with direct-acting antiviral for ex-injectors only as 

per standard of care; Intervention 1—scale-up of SSP and MAT without changes to treatment; and 

Intervention 2—scale-up as Intervention 1 combined with HCV screening and treatment for 

current PWID. Incremental cost-effectiveness ratios (ICERs) and uncertainty using cost-

effectiveness acceptability curves.
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Findings: For both settings, Intervention 2 is preferred to Intervention 1 and the appropriate 

comparator for Intervention 2 is the baseline scenario. Relative to baseline, for PC Intervention 2 

averts 1,852 more HCV infections, increases QALYS by 3,095, costs $21.6 million more, and has 

an ICER of $6,975/QALY. For SF, Intervention 2 averts 36,473 more HCV infections, increases 

QALYs by 78,93, costs $ 872 million more, and has an ICER of $11,044/QALY. The cost-

effectiveness of Intervention 2 was robust to several sensitivity analysis.

Conclusions: Hepatitis C screening and treatment for people who inject drugs, combined with 

medication-assisted treatment and syringe-service programs, is a cost-effective strategy for 

reducing hepatitis C burden in the United States.
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INTRODUCTION

Hepatitis C virus (HCV) is a blood-borne virus that usually results in life-long chronic 

infection that can lead to liver disease and death. In 2010, an estimated 3.5 million 

Americans had chronic HCV infection [1], and in 2015 there were 19,629 deaths reported to 

CDC with HCV listed on the death certificate [2]. If not addressed, the HCV-associated cost 

burden will remain substantial. Total healthcare cost associated with HCV infection was 

$6.5 billion in 2011, with an expected peak in 2024 at $9.1 billion [3].

HCV is primarily transmitted through injection drug use in the United States [4], with a 

seroprevalence above 50% among people who inject drugs (PWID) [5–8]. Many parts of the 

United States, particularly rural areas, are experiencing an epidemic of prescription and 

illicit opioid use, including heroin and fentanyl, with corresponding large increases in HCV 

infection [9, 10].

A recent treatment revolution brought new direct-acting antiviral treatments (DAAs) for 

HCV infection, with high efficacy (sustained viral response [SVR] or cure rate > 90%), short 

duration (8–12 weeks) and few side-effects [11]. Although prices have dramatically declined, 

the high treatment cost ($26,400 for the cheapest pan-genotype drug approved so far [12]) 

and the large number needing treatment raise questions of affordability for scaling up 

treatment rates.

Guidelines recommend infected individuals to be treated [11]. However, payer policies deter 

HCV treatment for PWID [13]. Medication-assisted treatment (MAT, principally methadone 

or buprenorphine) and syringe-service programs (SSPs) can reduce the risk of HCV 

acquisition among PWID. Combining MAT and SSP with HCV treatment can impact both 

incidence and prevalence of HCV infection, and may be more effective in reducing the 

transmission of HCV among PWID than any one of those strategies alone [14]. Therefore, a 

comprehensive approach to cost-effectiveness assessment necessitates inclusion of 

comprehensive programs comprised of MAT, SSP and HCV screening and treatment.
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The objective of this analysis is to evaluate the cost-effectiveness of scaling up MAT and 

SSP paired with or without HCV screening and DAA treatment for PWID. We evaluated 

these interventions in one rural and one urban U.S. setting.

METHODS

Model Description

Our analysis uses two validated dynamic, deterministic, compartmental models of HCV-

transmission and disease progression among current and ex-PWID [15]. One model is used 

for Perry County, Kentucky (PC), and the other is used for San Francisco (SF). The models 

used for the two locations vary slightly, reflecting different demographics and injecting drug 

use dynamics. Models were stratified by age (SF) or injection duration (PC); intervention 

status (MAT, SSP, or no intervention); and low- or high-risk behavior (defined as sharing 

injection equipment in the past 6 months). The rate of HCV transmission depends on the 

prevalence of HCV among the PWID population, MAT/SSP status, HCV treatment status, 

low- or high-risk status, and age or injection duration. Once infected, individuals either 

spontaneously clear infection or develop life-long chronic infection. However, if diagnosed, 

most people who are HCV-infected, including PWID, may receive antiviral treatment. 

People who achieve SVR are no longer infectious but may become re-infected at the same 

rate as susceptible PWID and can then be re-treated.

Population

We separately modeled the PWID population in urban SF and rural PC. These locations 

characterize two types of U.S. PWID populations; SF has an older stable population of 

PWID who primarily inject heroin with relatively high coverage of SSP and moderate 

coverage of MAT [16, 17]; whereas PC’s PWID population is young and increasing, primarily 

injects prescription opioids, and has no SSP (after model building an SSP has been in place 

since April 2, 2018) and limited MAT [5, 18].

Model Parameterization

The PC model used data from the Social Networks Among Appalachian People (SNAP) 

cohort study [5], which recruited PWID in PC. The model assumed an increasing PWID 

population size between 1990 and 2000 with an estimated 700 PWID in 2009. At baseline, 

MAT coverage was assumed to be low (4.7%) with no SSP or HCV treatment for current 

PWID. In 2009, the HCV seroprevalence among PWID was 53.3% and HCV incidence 

during follow-up (2008–2015) was 18.3 per 100 person-years (pyrs).

The SF model was parameterized to data from the UFO study [19, 20], the National HIV 

Behavioral Surveillance System (NHBS) [21], and the Urban Health Study (UHS) [22]. The 

model assumed an aging (20% of PWID < 30 years old) and slowly decreasing PWID 

population, with an estimated 30,000 PWID in 2007 [18]. At baseline, MAT coverage was 

assumed to be low-moderate (12%), with high SSP coverage since the late 90s (84%), but no 

HCV treatment for current PWID. In the absence of recent data, UHS data from 1998–2000 

estimated the HCV seroprevalence among PWID younger than 30 as 60.8%, those 30 to 49 
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as 93.5%, and those older than 50 as 96.3% [22]. The HCV incidence among PWID younger 

than 30 years was 25.1 per 100pyrs in 2001, remaining stable since then [23, 24].

For both models, we assume MAT and SSP reduce HCV transmission risk based on a recent 

Cochrane review [25], by 50% and 56% for MAT and SSP on their own, respectively, and by 

72% if on both (product of the risk ratios). The SVR rate of DAAs was varied between 85–

95% (Table 1).

Model Calibration

Five thousand parameter sets were sampled from the parameter uncertainty ranges for each 

setting. First, each model was initially calibrated to population demographics in each setting, 

which allowed for injecting increases in the 1990s in PC but decreases in SF. Second both 

models were fit to the coverage of MAT and SSP in each setting and the proportion of PWID 

at high risk. Lastly, the PC model was fitted to the HCV seroprevalence among PWID 

injecting for less than 3 years, and the SF model to the HCV incidence in PWID younger 

than 30 and seroprevalence in PWID older than 50. Model projections were validated with 

prevalence in those injecting over three years and HCV incidence in PC, and prevalence in 

those aged under 30 in SF. More details on model structure, parameterization and calibration 

are in the accompanying paper and summarized in Appendix 1.

Intervention Scenarios

The time horizon for our analyses was 10 years of intervention (2017–2026) followed by 50-

year follow-up (2027–2076) at baseline levels of intervention coverage to capture long-term 

prevention and morbidity benefits. For our main analysis, we considered three intervention 

scenarios:

• Baseline: Maintain current levels of SSP (0% in PC and 84% in SF) and MAT 

(4.7% in PC and 12% in SF) with existing HCV care and treatment. This 

includes usual HCV screening and treatment with DAAs for persons who 

formerly injected drugs but not for those currently injecting. For persons who 

formerly injected drugs, this includes annual screening of 2%–10% for persons 

with asymptomatic disease (fibrosis stages F0–F3) and 25%–50% for persons 

with more progressed disease [26–28], followed by treatment of 10%–20% for any 

diagnosed individual [29–31].

• Intervention 1 (Scale-up MAT and SSP): Scale-up of SSP (only applicable for 

PC) and MAT to 50% coverage with no change in screening and treatment rates.

• Intervention 2 (Scale-up MAT and SSP plus HCV treatment for PWID): Scale-up 

of SSP and MAT as for Intervention 1, plus annual screening of 90% of PWID 

for HCV, followed by treatment with DAAs for 90% of diagnosed PWID.

Costs and Health Outcomes

The perspective on costs was that of the third-party payer (2016 prices). The model included 

costs for HCV screening with a rapid test, laboratory-confirmatory testing (RNA test) for all 

positives, and other laboratory tests (markers of liver disease) for all diagnosed individuals 
[32–35]. Existing studies were used to get the costs of MAT with methadone [36] and the costs 
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of SSP [37]. HCV treatment costs included the current average cost of DAAs and costs for 

treatment monitoring [11, 33]. The model also included the estimated health care costs 

associated with different HCV-related disease stages [38], and annual monitoring costs after 

achieving SVR [38]. Input costs and sources are in Table 1 with more details in Appendix 2.

Main model health outcomes were the number of new HCV infections and quality-adjusted 

life-years (QALYs). QALYs were estimated using existing Canadian utility weights 

unadjusted by the Canadian population norm [39, 40], adjusted both to the U.S. population 
[41], and to account for lower utilities among PWID (than general population) which are 

heightened among PWID on MAT [42] (see Table 1). All costs and QALYs were discounted 

at 3% annually.

Cost-Effectiveness Analysis

Incremental cost-effectiveness ratios (ICERs; additional cost to gain one QALY) comparing 

non-dominated scenarios were estimated [43]. A scenario is dominated (i.e. not cost-

effective) if it is more expensive and less effective (strict dominance) than another, or if it 

has a higher ICER than a more costly intervention (extended dominance)[44]. The preferred 

scenario is determined by comparing the ICER with what decision makers are willing to pay 

for an additional QALY. There is no consensus on decision makers’ willingness-to-pay 

(WTP) in the United States, although a threshold of $50,000 to $100,000 per QALY saved 

has been used elsewhere [45, 46].

Uncertainty in the model projections was assessed using cost-effectiveness acceptability 

curves (CEACs) to graphically show the probability that each strategy is the most cost-

effective based on different WTP thresholds [43, 44]. Uncertainty distributions for each 

parameter are given in Table 1 (costs and utilities) and Appendix 2 (other parameters). Five 

thousand parameter draws were randomly sampled from these distributions, and the model 

was run for each scenario to give a distribution of model outcomes. The analysis conformed 

to good practice guidelines on cost-effectiveness analyses [47].

Sensitivity Analyses

We conducted 9 one-way sensitivity analyses to test the robustness of our results to 

variations in key parameters. 1. To account for further reductions in the cost of DAAs due to 

the recent announcement of generic DAAs [48], we reduced the cost of DAAs by 25%, 50%, 

and 75%. 2. To analyze the impact of lower DAA effectiveness, the SVR rate was reduced 

from between 85–95% to between 70% and 80%. 3. The impact of the time horizon of the 

analysis was assessed by changing it from 60 years to 35 and 110 years (maintaining 10 

years of intervention). 4. Intervention 2 includes nearly universal screening (90%) and HCV 

treatment uptake (90%), based on current guidelines. We considered less favorable 

assumption for screening (45%) and treatment uptake (45%). 5. We conducted 3 separate 

sensitivity analysis on our utility values. 5.1 We assessed the impact of using lower utility 

values, as reported in Wittenberg et al. [49], for PWID not in MAT (0.574 instead of base-

case 0.8), and PWID in MAT (0.722 instead of base-case 0.9). 5.2 We also assessed the 

impact of using the minimum quality of life estimator with our baseline utility values, which 

assigns the lower individual value of multiple co-morbid conditions in this population [50]. 
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5.3 Finally, we assessed the impact of using both lower utility values and the minimum 

quality of life estimator. 6. Because the time constraints of pretest counseling make its 

widespread adoption unlikely, we conducted a sensitivity analysis that excluded the cost of 

pre-test counseling ($16) from screening costs. 7. To account for the possibility of higher 

treatment rates for diagnosed persons who formerly injected drugs, we assumed 53.8% of 

diagnosed persons who formerly injected drugs would be treated (Yea-Hung Chen, personal 

communication 2019), instead of the base-case assumptions of only 10–20% [29–31]. 8. To 

account for a possible lower HCV prevalence in San Francisco, for those older than 50 we 

changed the base-case value of 96% to 75.6% (64.6% – 86.6%), based on the results of rapid 

testing from the latest 2018 NHBS round [51] which reported prevalence using voluntary 

testing. 9. Finally, we assessed the impact of accounting for an increased risk of death in the 

four weeks before and after starting MAT [52].

To ascertain which parameters were most important in contributing to the uncertainty in the 

incremental cost and QALYs gained, we performed analyses of covariance (ANCOVA) 
[53–55]. The proportion of the sum of squares contributed by each parameter was calculated 

to determine the importance of each parameter on outcome’s variability.

RESULTS

Cost-effectiveness Analysis

Table 2 presents the number of infections, QALYs, costs and ICER for each setting. Other 

base-case outcomes associated with each strategy, including life-years, numbers reached, 

cumulative number of complications, and disaggregated costs, are in Appendix 3.

In both PC and SF, Intervention 1 is not cost-effective (Intervention 2 is preferred through 

extended dominance) and the appropriate comparator for Intervention 2 is the baseline 

scenario. For PC, relative to baseline, Intervention 2 averted 1,852 more HCV infections and 

gained 3,095 QALYS, for an additional cost of $21.6 million, and an ICER of $6,975 per 

QALY gained. For SF, relative to baseline, Intervention 2 averted 36,473 more HCV 

infections and gained 78,939 QALYs, for an additional costs of $ 872 million, and an ICER 

of $11,044 per QALY gained.

Figure 1a shows that in PC the baseline scenario is the most cost-effective intervention for 

WTP values below $6,000 per QALY. For WTP values above $6,000, scale-up of MAT and 

SSP and HCV screening and treatment for PWID (Intervention 2) becomes most cost-

effective and achieves a higher than 95% probability of being cost-effective for WTP values 

above $19,000 per QALY gained. Figure 1b shows that in SF, the baseline scenario is the 

most cost-effective intervention for WTP values below $10,000 per QALY, after which 

Intervention 2 is more cost-effective, achieving a higher than 95% probability of being cost-

effective for WTP values above $28,000 per QALY.

Sensitivity Analyses

For both settings, the ICER for Intervention 2 compared with the baseline scenario was most 

sensitive to reductions in the cost of DAAs, changes in the time horizon of the analysis, and 

reductions in screening and HCV treatment uptake (see Figure 2). 1. In both settings, 
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Intervention 2 became even more cost-effective, with ICERs below $5,000/QALY, when 

using a cost of DAAs similar to the cost of the less expensive DAAs currently in the market 

(50% below baseline value). 2. Decreasing the SVR rate of DAAs slightly increased the 

ICER (less cost-effective) in both settings. 3. Increasing the time horizon improved the 

ICER in SF and PC. Conversely, shortening the time horizon made the intervention less cost-

effective. 4. Reducing screening and HCV treatment uptake rates to 45% each, increased the 

ICER from 6,975/ QALY to $12,240 per QALY in PC, and from $11,044/ QALY to $14,606 

per QALY in SF. 5. Using the minimum utility estimator resulted in slightly lower quality of 

life gains with Intervention 2 because the utility values for those not in MAT are always 

lower than HCV states, making the quality-of-life benefit from HCV treatment only 

observable if the individual is on MAT and for the cirrhosis health state and subsequent 

stages of chronic HCV disease. Nevertheless, for all sensitivity analysis on the QoL 

estimates, the ICERs were very close to the baseline values. 6. Excluding the cost of pre-test 

counseling had a minimal impact on the ICERs for both sites. 7. Assuming a higher 

treatment rate of diagnosed persons who formerly injected drugs, considerably improved the 

ICER for Kentucky ($4,516/ QALY), and slightly improved the ICER for San Francisco 

($10,676/ QALY). 8. Using a lower prevalence of HCV among those older than 50 in SF 

resulted in a slightly increased ICER of 13,537/ QALY. 9. Accounting for the increased risk 

of death before and after MAT led to a modest increase in the ICER in both Kentucky 

($7,581/ QALY) and San Francisco ($11,338/ QALY).

In the ANCOVA of costs, uncertainty in the cost of HCV treatment accounted for most (55% 

in PC and 84% in SF) of the variation in incremental costs in both settings. Uncertainty in 

the duration of injection (22%) and the HCV seroprevalence among those injecting <3 years 

(5%) also played an important role in PC. In the ANCOVA of QALYs, uncertainty in the 

PWID population sizes (26% in PC and 60% in SF), and utility weights associated with 

being in health states F0 or F1 (41% in PC and 11% in SF in total) were the main factors 

accounting for the variation in the incremental QALYs in both settings.

DISCUSSION

The current epidemic of opioid abuse in the United States has led to striking increases in 

HCV infection, particularly due to increasing injection drug use in rural settings [9, 56]. 

Therefore, targeting PWID for HCV prevention and treatment is critically important for 

controlling HCV in the United States [57]. Considering an integrated health care strategy in 

two settings, our results show that scaling up MAT and SSP, combined with HCV screening 

and treatment for PWID can be a highly cost-effective approach to reversing the increasing 

HCV incidence in the United States. This applies both in an urban setting with long-standing 

injection drug use and moderate to high coverage of MAT and SSP interventions, and in a 

rural setting with recent increases in injection drug use with negligible coverage of harm-

reduction interventions. We show that a combined prevention and treatment approach 

optimizes the HCV prevention benefits achieved, with the expansion of MAT and SSP 

directly reducing the risk of new infections, while DAA treatments directly reduce the 

burden of current infection and indirectly reduce the risk of new infections.
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The ICER for the combined intervention was $6,975 per QALY for PC and $11,044 per 

QALY for SF, which by most standards suggests that HCV screening and treatment of 

current PWID combined with SSP and MAT scale-up is highly cost-effective in reducing 

current HCV infections and preventing new ones. However, although cost-effective, it is 

important to note that most intervention costs (HCV screening and treatment among PWID 

and MAT and SSP scale-up) are upfront while the health care benefits and costs averted 

occur many years down the line, so the intervention is less cost-effective when viewed over 

shorter time frames.

Our results are based on model projections and need to be interpreted with the recognition of 

several simplifying assumptions. First, we restricted our analysis to direct medical costs. We 

did not consider the effect of HCV treatment on increasing productivity or any extra-hepatic 

benefits of treatment [58, 59]. We also did not incorporate the beneficial effects of MAT on 

HIV-transmission or HIV-treatment outcomes [60–62], on decreasing overdose risk, the 

number of PWID [63], and criminal activity [64], and improving employment status [65]. 

Including these effects would improve the cost-effectiveness of scaling up HCV treatment 

and MAT. We also did not account for patient out-of-pocket costs or costs accrued from 

prolonged life expectancy [66], which would have reduced the cost-effectiveness of our 

intervention. Impacts of MAT beyond reduction in HCV transmission can be addressed in a 

model that explicitly incorporates the natural history of opioid use disorder; the current 

model focuses on the dynamics of HCV infection amongst PWID.

Second, we assumed that the risk of reinfection was equal to that of initial infection. It is 

possible that PWID may reduce their risk behavior after HCV treatment [67] and also have a 

lower biological risk of reinfection [68, 69], which could confer prevention effects beyond our 

predictions.

Third, we did not account for heterogeneity in treatment compliance (e.g., high-risk 

individuals may be less likely to enter or comply with treatment). These limitations can be 

addressed in future modeling that uses empirical research on the effect of patient 

characteristics on HCV treatment access and compliance.

Fourth, our results were subject to limitations in data availability, particularly surrounding 

SSP costs and parameterizing and calibrating the model. Most importantly, these included 

limited data on the evolving injecting and HCV epidemic in both PC and SF. Our model 

projections included uncertainty in these factors, and although they were robust despite this, 

they could be improved with better data on these factors. Additionally, our baseline scenario 

for SF assumes no HCV treatment for active PWID. In 2016, SF initiated an aggressive 

campaign to eliminate HCV that promotes HCV treatment for at-risk groups, including 

PWID. Treatment rates are increasing, but specific rates for PWID are not available [70].

Recent health economic models for several settings (United Kingdom, Australia, 

Netherlands) suggest that early HCV treatment for PWID is likely to be cost-effective 
[71–74]. However, these previous cost-effectiveness analyses were not conducted in a U.S. 

setting and did not consider the joint impact of scaling up HCV treatment together with 

MAT and SSP. Other cost-effectiveness analyses of DAA treatment have been conducted in 
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the United States [40, 75]; but none of those analyses focused on treatment of PWID in a 

community setting. Our study is the first cost-effectiveness analysis of U.S. HCV treatment 

combined with MAT and SSP for PWID.

Despite the high incidence of HCV in PWID and professional society guidelines and 

recommendations advocating HCV treatment for PWID [11, 76], few active PWID have 

received treatment for HCV [76, 77]. Reaching and engaging PWID has challenges associated 

with the illicit nature of injecting drug use and stigma, discrimination, and mistrust of health 

services [77]. However, successful treatment outcomes have been achieved in numerous 

settings, with integration of HCV care in substance use treatment settings or co-locating 

primary health care services and behavioral health services, including MAT and SSP, likely 

enhancing medication adherence [78]. Unfortunately, the cost of new DAA treatments and 

the high number needing treatment, Medicaid requirements for drug and alcohol abstinence, 

and restricting treatment to those with late-stage liver disease have curbed the use of HCV 

treatment as a prevention strategy in the United States. [79, 80]. Recently, competition 

between different DAA drug manufacturers has resulted in substantial decreases in the costs 

of HCV medications [11], while Medicaid’s ability to negotiate prices and easing of 

restrictions on treatment [81, 82] bring hope for the feasibility of HCV treatment as 

prevention in PWID. Also encouraging is the recent declaration by the President’s 

Commission on Combating Drug Addiction and the Opioid Crisis which led the president to 

declare the country’s opioid crisis a national emergency [83]. One of the commission’s 

recommendations is enhancing access to MAT, with such scale-up being an important 

avenue for a concomitant scale-up in HCV treatment among PWID.

Conclusions

Our study is the first to examine the cost-effectiveness of HCV treatment as prevention in 

U.S. rural and urban settings. Despite differences in the injecting epidemics, availability of 

MAT and SSP, and HCV epidemiology in the two settings, scaling up HCV treatment 

combined with MAT and SSP is a cost-effective approach for reducing HCV transmission in 

both settings. This finding may support policy change to reduce disparities in the 

management of HCV infection and encourage support for HCV treatment in PWID to 

optimize population-level prevention benefits.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Base-case results for Kentucky (a) and San Francisco (b) in the form of cost-
effectiveness acceptability curves (CEACs).
The CEACs show the probability that one strategy is preferred to the other, for different 

maximum willingness-to-pay (WTP) for an additional quality-adjusted life-year (QALY). As 

decision makers are willing to pay more for an additional QALY, the more-costly and 

effective strategy is preferred. Baseline: current levels of syringe-service program (SSP) and 

medication-assisted treatment (MAT) with limited, usual hepatitis C virus (HCV) care 

including HCV screening and treatment with direct-acting antiviral agents (DAAs) for ex-

injectors. Intervention 1: Scale-up of SSP and MAT to 50% coverage with the same level of 
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screening and HCV treatment for ex-injectors as in the baseline intervention. Intervention 2: 

Scale-up of SSP and MAT to 50% coverage, plus annually screening of 90% of current 

injectors for HCV, followed by HCV treatment with DAAs for 90% of persons found to be 

chronically infected.
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Figure 2. Tornado diagram of univariate sensitivity analyses for Kentucky (a) and San Francisco 
(b).
Shows the change in ICERs (horizontal axis; $/quality-adjusted life-year [QALY]) compared 

to the base-case ICER ($6,975 per QALY for Kentucky and $11,044 per QALY for San 

Francisco) when different model assumptions are changed (see vertical axis). These analyses 

consider Intervention 2 where scale-up of MAT and SSP with hepatitis C virus screening 

and treatment is compared with the baseline scenario. For example, for both settings, 
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Intervention 2 becomes more cost-effective (lower ICER) when reducing the cost of DAAs 

and less cost-effective (higher ICER) when decreasing the time horizon of the analysis.

DAA = direct-acting antiviral agent; SSP = syringe-service program; PWID= people who 

inject drugs; SVR= sustained viral response; MAT= medication-assisted treatment
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