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Abstract

Background—We evaluated the cost-effectiveness of a hepatitis C (HCV) screening and active
linkage to care intervention in US methadone maintenance treatment (MMT) patients using data
from a randomized trial conducted in New York City and San Francisco.

Methods—We used a decision analytic model to compare 1) no intervention; 2) HCV screening
and education (control); and 3) HCV screening, education, and care coordination (active linkage
intervention). We also explored an alternative strategy wherein HCV/HIV co-infected participants
linked elsewhere. Trial data include population characteristics (67% male, mean age 48, 58% HCV
infected) and linkage rates. Data from published sources include treatment efficacy and HCV re-
infection risk. We projected quality-adjusted life years (QALY's) and lifetime medical costs using
an established model of HCV (HEP-CE). Incremental cost-effectiveness ratios (ICERS) are in
2015 US$/QALY discounted 3% annually.
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Results—The control strategy resulted in a projected 35% linking to care within 6 months and
31% achieving sustained viral response (SVR). The intervention resulted in 60% linking and 54%
achieving SVR with an ICER of $24,600/QALY compared to no intervention from the healthcare
sector perspective and was a more efficient use of resources than the control strategy. The
intervention had an ICER of $76,500/QALY compared to the alternative strategy. From a societal
perspective, the intervention had a net monetary benefit of $511,000-$975,600.

Conclusions—HCV care coordination interventions that include screening, education and active
linkage to care in MMT settings are likely cost-effective at a conventional $100,000/QALY
threshold for both HCV mono-infected and HIV co-infected patients.
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Hepatitis C; Methadone Maintenance Therapy; Cost-Effectiveness

1. Introduction

Hepatitis C virus (HCV) is now the leading cause of infectious disease deaths in the United
States, exceeding HIV-related deaths and the top 60 infectious diseases combined (Ly et al.,
2016). HCV is often transmitted through injection drug use and is highly prevalent among
methadone maintenance treatment program (MMT) patients (Hagan et al., 2011). The
National Viral Hepatitis Strategy has identified people who inject drugs as a priority
population for HCV treatment to reduce HCV prevalence and prevent re-infection (Wolitski
and Dan, 2016). The strategy calls for developing programs that test and educate people who
use drugs and are at risk for viral hepatitis, and link those who are positive for HCV to viral
hepatitis care and treatment. The strategy also identifies people living with HIV as a priority
population for HCV testing and diagnosis due to higher liver-related mortality rate among
HCV/HIV co-infected populations. Onsite screening for HCV in substance use disorder
treatment programs can be cost-effective (Schackman et al., 2015), but onsite testing is rare
(Frimpong, 2013) and many programs that test onsite rely on passive referrals to HCV
treatment and evaluation; few evidence-based models exist for active linkage to care after
receiving a positive test result in this setting. A hepatitis care coordination program,
evaluated in a randomized trial conducted in MMT programs in San Francisco, CA and New
York City, NY, was found to show efficacy for linkage to HCV care (Masson et al., 2013).
Among HCV-antibody positive participants, those receiving the screening, education, and
care coordination intervention were significantly more likely to receive an HCV evaluation
within 6 months than those receiving screening and education alone (Masson et al., 2013).

We evaluated the cost-effectiveness of this screening, education, and care coordination
intervention using data from this trial, including intervention efficacy and resources used to
deliver the intervention, an established computer simulation model of HCV disease to
project lifetime quality-adjusted life year (QALY) and cost outcomes. We report cost-
effectiveness results from the healthcare sector perspective and the societal perspective,
following recent cost-effectiveness guidelines (Neumann et al., 2016).
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We compared the cost-effectiveness of HCV screening and care linkage strategies in an
MMT setting for individuals meeting the HCV-related trial entry criteria. We initially
evaluated three strategies: (i) no intervention; (ii) HCV screening and education (control);
and (iii) HCV screening and education for all plus care coordination (i.e., active linkage to
care) for all HCV-infected patients (intervention). In a secondary analysis, we added a fourth
strategy, HCV screening and education for all and care coordination only for HCV mono-
infected patients (HCV only strategy). The fourth strategy was evaluated to explore trial
results, indicating that many HCV/HIV co-infected participants in the control arm were
successfully linked to HCV care, presumably through other systems of care available to
HIV-infected individuals. For each strategy, a decision tree decision analytic model (Petrou
and Gray, 2011) describes test acceptance, receipt of results, and linkage to care (Figure 1).
HCV antibody test and RNA test sensitivity and specificity are included in the model (Table
1). The decision analytic model was programmed in TreeAge Pro version 2016
(Williamstown, MA, USA).

Subsequent outcomes including sustained viral response (SVR), the possibility of HCV re-
infection (Figure 1), and lifetime outcomes were projected using an established computer
simulation model of HCV disease and treatment (Hepatitis C Cost-Effectiveness model:
HEP-CE) (Linas et al., 2017). The HEP-CE model simulates chronic HCV disease
progression through three stages of liver disease: mild to moderate fibrosis, cirrhosis, and
decompensated cirrhosis. Each disease stage is associated with a decrease in quality of life
and an increase in healthcare costs (Table 1). If simulated individuals with chronic HCV
become cirrhotic, they have an increased risk of mortality attributable to their liver disease.
Simulated individuals without chronic HCV infection at baseline have a probability of HCV
infection; simulated individuals who achieve SVR after treatment have a probability of re-
infection if they engage in injection drug use risk behavior. Simulated individuals who are
HIV-infected or HCV/HIV co-infected are assigned HIV-attributable mortality, HIV-related
health-care costs and quality of life weights (Table 1). All simulated individuals in the model
have an elevated mortality risk (standardized mortality rate) compared to the general
population (Evans et al., 2015). The model has been validated by comparing HCV natural
history all-cause mortality from a simulated cohort of patients to data from long-term
observational studies (Linas et al., 2016). To ensure stability of results, the HEPCE model
was simulated with cohorts of 1 million individuals.

Outcomes include lifetime costs (2015 US$) and quality-adjusted life years (QALYS), both
discounted at 3% annually. Costs estimated from the health sector perspective include costs
to MMT programs (which may or may not be reimbursed), downstream costs for HCV and
HIV healthcare, and unrelated healthcare costs (Supplemental Tables 1-4)1. Incremental
cost-effectiveness ratios (ICERS) are calculated from the healthcare sector perspective as the
additional cost per QALY gained compared to the next least expensive strategy after

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi: ...
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eliminating strategies due to dominance (when one strategy is more effective and costs less)
or extended dominance (when a combination of alternative strategies is a more efficient use
of resources than the dominated strategy) (Neumann et al., 2017).

As recommended by recent cost-effectiveness guidelines (Neumann et al., 2017), we used an
impact inventory to consider potential impacts of the intervention outside of the healthcare
sector (Supplemental Table 5)2. We assigned a societal willingness-to-pay of $100,000/
QALY, a commonly used threshold in the United States that more appropriately reflects
contemporary medical costs than the $50,000/QALY threshold used in earlier studies
(Braithwaite et al., 2008; Neumann et al., 2014). We calculated net monetary benefit for
each strategy from the societal perspective. Net monetary benefit uses the willingness to pay
threshold to convert QALY benefits to monetary units, then subtracts the cost of the
intervention to determine the net monetary benefit (Neumann et al., 2016). For the societal
perspective analysis, we also assigned costs to the participants for their time spent during the
intervention (education, testing, and care coordination) (Table 1), and included future
productivity and consumption effects. Results are reported calculating productivity effects,
both assuming national labor force participation rates (U.S. Bureau of Labor Statistics,
2015a) for all individuals and assuming the average labor force participation rate reported by
trial participants (16.3%) for individuals under age 65. The Weill Cornell Medical College
institutional review board (IRB) approved the cost-effectiveness analysis; sites obtained
approval from their IRBs to conduct the randomized controlled trial and to share data.

2.2 Trial data

Eligible participants were at least 18 years old, reported being either HCV antibody
negative, of unknown HCV status or, if HCV positive, with no prior medical care or
diagnostic evaluation for HCV (liver biopsy, viral load test, genotype test, liver imaging) and
willing to participate in all study-related activities (Masson et al., 2013). The trial was
conducted in February 2008 to June 2011. A total of 489 participants were randomized
across both sites; 244 were assigned to the intervention group and 245 were assigned to the
control group. Only results from individuals with complete HIV and HCV status information
were included in this analysis resulting in a total sample of 480 (232 from the intervention
group; 226 from the control group).

Consenting participants were tested for Hepatitis A, B, and C, and for HIV. If the participant
tested positive for HCV antibodies, HCV linkage referrals were made to an affiliated clinical
setting where an HCV RNA test and liver staging would be conducted (Masson et al., 2013).
Participants who, on the basis of serological tests results, were susceptible to Hepatitis A or
Hepatitis B or both were offered combination vaccine onsite at the MMT program (Masson
et al., 2013). Both the intervention and control group received individual 2-session manual
guided HIV and viral hepatitis counseling and education administered by research staff
(Masson et al., 2013). The intervention group received education sessions delivered with
motivational interviewing and motivational interviewing-enhanced case management
assistance with off-site HCV evaluation for 6 months (Masson et al., 2013). Case
management sessions were held weekly.
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2.3 Model inputs

Cohort characteristics including age, proportion male, proportion HIV-infected, proportion
with HCV and proportion currently injecting drugs were from trial participants (Table 1).
Individuals in a hypothetical no intervention strategy were assigned a probability of being
tested for HCV outside of the intervention (background testing) based on the median time
reported since the most recent HCV test by HCV-uninfected trial participants. Individuals in
the no intervention strategy who were tested outside of the intervention and tested positive
were then assigned the same probabilities of linking to care and successful treatment as in
the control strategy. In the remaining strategies, model inputs were derived from the trial in
which all participants received an HCV antibody test, 97% returned for an educational
session and receipt of results, and 58% tested positive (50% HCV mono-infected, 8%
HCV/HIV co-infected). For those testing positive, model inputs for average age at the time
of HCV infection, proportions with chronic HCV for HCV mono-infected and HCV/HIV
co-infected individuals, and proportions of individuals with chronic HCV by genotype were
derived from the literature (Table 1).

The proportions linking to HCV care within 6 months in the control and intervention
strategies for HCV mono-infected and HCV/HIV co-infected individuals with chronic
infection were derived from the trial data (Table 1). Linkage to care within 6 months was
measured from the date of receiving a referral to care. One individual had a referral date
after the linkage to care date; this was remedied by measuring linkage to care from the
second education session date. We assumed that individuals who successfully linked to care
would be treated with direct acting antivirals. Treatment success (sustained viral
suppression, SVR) and risk of HCV re-infection for those currently injecting drugs were
derived from a recent trial of HCV treatment in persons receiving opioid agonist therapy
(Dore et al., 2016). If individuals did not link to HCV care, they were assigned a monthly
probability of subsequently engaging in care (Table 1).

The cost of phlebotomy, HCV antibody tests, HIV antibody tests and an HCV evaluation
visit were estimated using the appropriate Medicare reimbursement codes (Supplemental
Table 13; Tumeh et al., 2005). Using session time and utilization data from the trial
databases, we calculated the cost of the average educational session and the average case
management session (Supplemental Table 2)3. We determined the labor cost of each session
by assigning the relevant wage and fringe benefit rates from the Bureau of Labor Statistics to
the time estimates for each encounter (Supplemental Table 13; U.S. Bureau of Labor
Statistics, 2015b). The cost of patient time from the societal perspective for each encounter
was calculated similarly using the national minimum wage. Additional costs were estimated
based on interviews with investigators and site staff including labor costs for visit
documentation, supervision, weekly case conferencing, and training (Supplemental Table
3)3. Site start-up costs were also estimated separately, including training, equipment, and
inventory (participant support materials including transportation tokens) (Supplemental
Table 6)3.

The cost of HCV medications in the base case was derived from the wholesale acquisition
cost (WAC; Truven Health Analytics, 2016), with the recommended Federal Supply
Schedule cost included in the sensitivity analysis ranges (Neumann et al., 2017). In
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calculating these costs, individuals with HCV genotype 1 were assumed to be treated with
elbasvir/grazoprevir, those with HCV genotypes 2 and 3 were assumed to be treated with
sofosbuvir/velpatasvir, and those with decompensated cirrhosis were assumed to be treated
with additional ribavirin (Table 1; Supplemental Table 13). Treatment duration depended on
presence of cirrhosis. We conservatively assigned the same treatment efficacies reported in
the trial of elbasvir/grazoprevir in persons receiving opioid agonist therapy (Dore et al.,
2016) to all assumed regimens across all genotypes even though other trials report higher
efficacies for the sofosbuvir/velpatasvir treatment regimen (Grebely et al., 2016).

2.4 Sensitivity analysis

We evaluated the impact of two alternative scenarios on our results. First, we considered
whether the quality-of-life impact of HCV treatment might differ for individuals in
methadone maintenance treatment, whose overall quality of life is rated lower than that of
individuals in the general population (Wittenberg et al., 2016). In an alternative scenario, we
applied the minimum quality of life estimator, which may be a more accurate assessment of
quality of life for multiple co-morbid conditions in this population (Wittenberg et al., 2017).
In this scenario, the quality-of-life benefit from HCV treatment is observed only in the
cirrhosis health state and subsequent stages of chronic HCV disease. Second, we considered
that individuals who are linked to HCV care may not be able to initiate treatment due to
treatment access restrictions based on disease stage (Barua et al., 2015; Roundtable, 2016).
In this alternative scenario, HCV mono-infected individuals were assumed to be ineligible
for treatment unless they have cirrhosis.

In one-way sensitivity analyses, we varied the following parameters: age, age of infection,
sex, HCV prevalence, HIV prevalence, elevated mortality risk compared to the general
population, chronic HCV disease progression rate, liver-related mortality rate, probability of
off-site HCV testing, intervention efficacy (linkage to care), SVR rate, HCV treatment
efficacies and costs, and HCV re-infection rate. In two-way sensitivity analyses, we
simultaneously varied case management costs and linkage to care inputs.

We also constructed cost-effectiveness acceptability curves to graphically represent the
uncertainty around our cost-effectiveness estimates for each linkage model (Fenwick et al.,
2004). To calculate these results, we varied decision analytic model inputs simultaneously
across relevant ranges (Table 1). Beta distributions were used for probability inputs derived
from the randomized trial such as linkage and background testing. We used lognormal
distributions for the costs of the education sessions for the intervention groups and for case
management, and an exponential distribution for the costs of the education sessions for the
control group; these distributions were determined by using the Akaike information criterion
(AIC) to determine the best fit distributions. We used gamma distributions for treatment
costs and quality of life inputs derived from the HEP-CE model. We applied uniform
distributions for other inputs derived from the literature (Briggs et al., 2012; Neumann et al.,
2017).
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3. Results

3.1 Continuum of care

We projected short-term (within 6 months) and lifetime linkage to care outcomes and SVR
outcomes within 9 months and over a lifetime (Figure 2). Although individuals not receiving
the intervention have no immediate benefits, over a lifetime, 22% link to HCV care and 19%
achieve SVR. In the control arm, 35% of individuals with chronic HCV infection link to care
within 6 months and 31% achieved SVR within 9 months; ultimately 48% link to care over a
lifetime, and 43% achieve SVR over a lifetime (Figure 2). In the intervention strategy, 60%
of individuals with chronic HCV infection link to HCV care within 6 months and 54%
achieve SVR within 9 months (Figure 2). Over a lifetime, 67% link to care and 60% achieve
SVR. In the HCV only strategy, slightly fewer link to HCV care and achieve SVR at each
time point.

3.2 Cost-effectiveness

The control strategy results in a mean discounted lifetime cost of $139,900 per person and
quality adjusted life expectancy of 7.299 QALYS, corresponding to an incremental lifetime
$10,100 cost and 0.377 QALYS compared to no intervention (Table 2). The incremental
costs include the costs of HCV testing ($66), pre-test education session 1 ($32) and post-test
education session 2 ($30) (Supplemental Table 2). The intervention strategy results in an
incremental lifetime cost of $7,300 and 0.328 QALY compared to the control strategy. The
intervention strategy is more efficient than the control strategy (as a result of extended
dominance), and has an ICER of $24,600/QALY compared to no intervention. When the
HCV only strategy is considered as a fourth alternative, this strategy is more efficient than
the control strategy (also as a result of extended dominance) and has an ICER of $24,400/
QALY compared to no intervention. The HCV mono/co-infected intervention strategy (i.e.,
intervention) has an ICER of $76,500/QALY compared to the HCV only strategy. Results
are similar in the scenarios using the minimum quality of life estimator and the scenario
restricting treatment access (Table 2).

The control strategy remains inefficient in almost all one-way sensitivity analyses. In these
analyses, the ICER for the intervention strategy compared to the no intervention strategy
varies between $19,000/QALY when the HCV treatment cost is reduced and $34,400/QALY
when the HCV re-infection rate is increased (Supplemental Table 8)4. When the HCV only
strategy is considered, the ICER for providing the intervention to both HCV mono-infected
and HCV/HIV co-infected individuals compared to this strategy remains <$100,000/ QALY
in all one-way sensitivity analyses except when we assume the maximum increase in the
standardized mortality rate for MMT patients. In one-way sensitivity analysis varying HCV
prevalence, the intervention resulted in 1.23 additional QALY's and 2.55 unadjusted life
years gained per HCV positive individual compared the no intervention strategy. In a two-
way sensitivity analysis, when the proportion of individuals linking to care and intervention
costs are varied for HCV mono-infected patients, the ICER for the intervention compared to
no intervention remains below the $100,000/QALY as long as the intervention cost does not
exceed approximately $1,200 (compared to $885 in the base case) and >31% of patients
with chronic HCV infection link to care (compared to 58% in the base case) (Figure 3).
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At a willingness-to-pay threshold of $100,000/QALY, the intervention is the preferred
strategy in 61% of probabilistic sensitivity analyses comparing intervention, control and no
intervention strategies (Figure 4a). When the HCV only strategy is also considered, the
intervention strategy is preferred in 28% of probabilistic sensitivity analyses and the HCV
only strategy is preferred in 33% of analyses (Figure 4b).

The net monetary benefit from the societal perspective of the intervention is $975,600,
assuming national labor force participation rates when determining productivity effects, and
$511,000, assuming the average labor force participation rate reported by trial participants.
The net monetary benefit for the control strategy using each of these approaches is $939,100
and $487,200 respectively, and for the HCV only strategy is $975,300 and $510,900.

4. Discussion

We evaluated the cost-effectiveness of a HCV screening and active linkage to care
intervention in MMT patients using data from a randomized trial conducted in New York
City and San Francisco. We found that the HCV screening, education, and care coordination
intervention evaluated in the trial had a cost-effectiveness ratio of $24,600/QALY from the
healthcare sector perspective, which is very attractive compared to a conventional $100,000/
QALY threshold, and a more efficient use of resources than providing HCV testing and
education alone. Although cost and QALY differences between individual strategies in some
cases were small, results were consistent when we considered alternative scenarios regarding
quality of life assumptions and access to HCV care, in one-way, two-way, and probabilistic
sensitivity analyses, and when we considered the societal perspective. The low incremental
costs and quality-adjusted life expectancies reflect the small proportion of individuals who
are HCV-infected, accept the referral, link to care, initiate treatment and achieve SVR. In
one-way sensitivity analyses varying HCV prevalence, we find that the benefit of the testing
and linkage intervention among those with HCV is meaningful.

When we explored including an HCV only strategy based on trial results indicating that
many HCV/HIV co-infected participants in the control arm were successfully linked to HCV
care, implementing the intervention for all MMT patients without consideration of HIV co-
infection status had a higher cost/effectiveness ratio but was still attractive at a $100,000/
QALY threshold. This result should be interpreted with caution, however, because the other
systems of care available to HIV-infected individuals in New York City and San Francisco at
the time the trial was conducted that presumably assisted the control arm participants in
linking to HCV care may not be available in other jurisdictions. In other locations, linkage
results for HCV/HIV co-infected patients may be more similar to those of HCV mono-
infected patients in the absence of a comprehensive linkage intervention. Trial data were also
used to inform characteristics in the model, which may be different from the HCV patient
population in other treatment settings. Our conclusions do not change, however, in
sensitivity analyses varying age, and quality of life weights (all of which may vary with
patient demographics).

Our analysis is subject to limitations. The clinical trial was conducted during the era of
interferon-containing treatment regimens, which could have adversely affected linkage rates

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schackman et al.

Page 9

in both groups. Although trial results may not reflect linkage rates that can be achieved using
current therapies, the subsequent steps along the continuum of care were derived from
existing literature and our modeled outcomes reflect the efficacy of current directly-acting
antiviral treatment. Although actual negotiated HCV medication costs are unknown, a low-
cost scenario using prices for current direct-acting antivirals from the Federal Supply
Schedule was included in sensitivity analysis ranges (Neumann et al., 2016). Our
conclusions were not sensitive to treatment costs in one-way sensitivity analyses
(Supplemental Table 7)°.

We conclude that HCV care coordination interventions that include screening, education and
linkage to care in MMT settings are likely cost-effective at a conventional $100,000/QALY
threshold for both HCV mono-infected and HIV co-infected patients and is preferred to
screening and education alone. Funds invested in programs in these settings that only test
and educate are better spent on programs that also assist with active linkage to HCV care.
These interventions should be a priority for implementation of the National Viral Hepatitis
Strategy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

. Data are from a randomized trial of hepatitis C virus (HCV) care coordination
in US methadone maintenance treatment (MMT) clinics.

. HCV care coordination in MMT with active linkage to care is likely cost-
effective.

. This finding holds true for HCV mono-infected and HCV/HIV co-infected
patients.
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a. Cost-Effectiveness Acceptability Curves: Base Case (3 Linkage Models)
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b. Cost-Effectiveness Acceptability Curves: Scenario Analysis (4 Linkage Models)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
S0

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Figure 4.

$20,000 $40,000 $60,000 $80,000 $100,000 $120,000 $140,000 $160,000 $180,000 $200,000

Willingness to Pay Threshold (2015 USS$ per QALY)

Willingness to Pay Per QALY (2015 USS$)

a. Cost-Effectiveness Acceptability Curves: Base Case (3 Linkage Models)
b. Cost-Effectiveness Acceptability Curves: Scenario Analysis (4 Linkage Models)

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.

O
O
|

a

N\

No Intervention

Control
(Screening +
Education)

Intervention
(Control+ Care
Coordination for
HCV mono/co-
infected)

No Intervention

Control
(Screening +
Education)

HCV Only
(Control+ Care
Coordination for
HCV mono-
infected)

Intervention
(Control+ Care
Coordination for
HCV mono/co-
infected)



Page 17

Schackman et al.

h\A_EcoE ‘abexui

SAIpuow ‘Bunsay ADH au1s-4O

[e1iL abexury 0897°0 — 09100 0¢v0'0
snyels AIH Aq areD 01 afiexui] Jusnbasgng pue Bunsa] punoafxoeg
[e1i1 ebexur T-2€L0 0080 Pa1o84uI-00 AIH
[en L abexury 99/'0 - 9850 799°0 pejosguIuN AIH
uonuaAIRu|
[enL abexur T-0vS0 98.°0 Pa1034ul-03 AIH
[en afexur 9¢v'0—L¥C0 9€€’0 paysguIun AlH
jonuoD
ABareass abexul] pue Buluaaads a3isuo Aq aded ADH 01 abexul]
(2702 'Te 12 BdNS ‘Jauing ‘£TOZ '[8 18 149IN|aq ‘UOSSBIA) [e1lL abesul T-082°0 0950 PeYvRJUI-AIH J0/pUB -ADH
[en afexur -0 00¢'0 parsgulun -AQH
J01AeYaq YS1 NAI UBLINI yym uoluodoid
(5T0Z "12 18 SAdIydwiny ‘euissaly) - 00T°0 ¢ adAjous
(STOZ "Ie 18 SAauydwinH ‘eulssajn) -- 0ST°0 Z adA1ous
(5T0Z "12 18 SAdIydwiny ‘euissaly) - 0.2°0 T adAious
adAouab ADQH Aq uoniodold
(6002 "[e 10 zanBurwoq 1a6LNUYIS 1800Z "I 19 YOII0N ‘0UeLIOS) 0,80 — 0080 0,80 PA1IBJUI-AIH
(¥T0Z "[e 39 S3|IC ‘UoISIUUBQ ‘900 '[e 10 J0p[ed ‘J3][IIIN) 08.°0—-0T.0 0.0 paosjuiun AlH
U0193JUI-ADH 91U0IYd Yyum aasod-Apognue ADH Jo uoniodold
(¥10z *Ie 30 BWIT SBIC ‘UBJON ‘ETOZ ‘[B 18 1409N|8Q ‘UOSSBINl ‘7002) [e1LL aBestul] 09,0~ 0720 1850 geNwsod-Apognue ADH uopiodold
eLL ofexuI 1-0 vOT'0 gPAIDUI-AIH volodolq
[eriL abexui] 1-0 €190 alew uorJodold
(T00Z "[e 10 810Q ‘UBWSRI) (91) 9€ - (91) 91 (91) 92 smeaf (@s) uonoapul Jo abe ues|y
[eliL aBexur (6) 85— (6) 8¢ (6) 8y sieaf '(as) abe uesy
sansLIsloRIRYD 1I0Y0D
921N0S sisAleuy AlIAIlIsUsS | aseD aseg induj

Author Manuscript

T alqeL

Author Manuscript

sindui sisAjeue pue sa11s11819RIRYD 110Y0D

Author Manuscript Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



Page 18

Schackman et al.

k,w, '1S0J JuaWea} [ejoL

(9102 "2 19 920V ‘210Q) 86'0—-080 €60 SISOULIID ym
(9102 "2 19 001V ‘210Q) G6'0—98°0 160 SISOYLID Jnoym
A9e21449 JuBLUIEaI |
1509 pue A9edlys Juswieasy AQH
(866T "[& 10 0sUOY ‘Of3[epeq|V 1966T '[B 13 0SSIUOd ‘USHI3D) T-0860 €660 Anoyads
(866T [e 10 0suO|Y ‘Ofa[epeq|V ‘966T ‘[e 19 0SSHUOd ‘UsXI3D) T-0S60 0960 Auniysuss
VN4 AOH
(TTOZ " 39 B[RYSAL ‘YNWS ‘600 '[e 10 Iweutlng ‘el0I0|A) T-6¢6°0 8660 JMRITTRELS
(TTOZ "Te 39 9[BYS3L ‘YNWS ‘TOOZ '[e 38 J1oue] ‘uljoD) T-976°0 686°0 Aunmsuss
159) paseq-Aioyeloge| ‘Apognue-AdH
So1s1Ia10RIRYD 1S9
(9702 "Ie 1 821]v ‘840Q) 00T-2T 9 SAd 007 480 suonoaguial ‘snA| ua1IND Buowe ajel LUONIBJUISI ADH
(2702 "12 19 IPIaA 331N J3p ueA) 86— 18 ¥6 % “YAS Jeye Aleniow-1aA1] Ul uononpay
(8002 "[e 19 IA ‘WayL) 0€-0T 12 P310RJUI-AIH 40} UoIssaifiold sISoYId JaAI] 1oy Ja1diyniA
(6002 ‘Ie 18 UINZ ‘ounig) 2L'ST-828 00'2T SAd 00T 49d sy1eap ‘s1SoYLI1d paresuadwodsp YIm ANjeLiow paje|ai-IanlT]
(6002 ‘T2 12 uInZ ‘ounig) Z8'T-960 65T SAd 00T 480 sy1eap ‘S1S0yLI1d payesusdLuod yim A}ijelow payejal-1ontT
(6002 ‘Ie 18 UINZ ‘ounig) 6T-9 1T sseaA 's1soyi1o Buidojanap Jelje Jusna palejal-Janl] 1S11j 0} Wil UeIP3IA
(800Z "[e 19 IA ‘UIBYL /66T ‘[ 19 BSsopag ‘preukod) oy —0T 14 S125/ 'UOIIBJUI ADH 4O BWII WIOJY SISOUAIID 0} W UeIpBA
uondauI-ay pue uolssaiboid aseasiq ADH
[eriL abexur - 8z giuled
lew] abexui -- G8g welboid
WY UonusAIBIu|
[eriL abexui] - vT Hlualred
leuL abexui - 102 weibold
Wiy [0AU0D
($) 1509 8bexuIT pue uoneanp3 ‘BulUsBIIS BUSUQ
[e1iL abexury 85000 —9200°0 27000 pa1o8juI-AIH
[en aBexur 0200°0 —TT00°0 ¥100°0 paosjuiun AlH
821n0S sisAleuy AlIAllIsuss | aseD aseg nduj

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



Page 19

Schackman et al.

000'95$ J1Ase1ed|9A/I1IANGS040S ‘00T 2SS J1naldozelb/iinseq)s 00y UldineqLl :sasAjeur AIAIISUSS By 40 abuel syl UIyIM [[ey 8INpayds Ajddns [elapad sy} Wo.y S1S03 UONRIIPaW 8y |

4

anoadsiad [e13190s ay3 Ul papn|aul Ajuo aJe s1S09 aned,

"sasAJeue AJIARISUSS Aem-auo Ul sayes abiesjul] dnoib

1013u09 Joy sabuel sisAjeue AJIARISUSS s1oajjal abuel Aljigeqold sisAjeue ANIARISUSS ‘SIeak QT ulyym dnolb [013U02 8y} Ul Panasqo ared abexul] sy JO Jey yoeal 01 1ap.o ul palejnajed si Aljiqeqold Ajyiuon

Y

(966 PUE 9%6EE UBBMIAQ SISAJeUR AJIAINISUSS Ul PaLIBA) 85D aseq ay) Ul sieak 80"z Aq paisa) ale 9499 Ajalewixoidde me:wm,qu

(9%00T PUB %0 U3aMIBQ SISA[eUR ANAINSUSS Ul PALIBA) 3SBD 3Seq aU) Ul Paloajul-A|H OS[e a1e WOoyM JO £§Q

(900T PUB %0 UBaMIQ SISA[eUR ANAINISUSS Ul PBLIBA) 8SBD 8seq ayi Ul aAIIsod Apogiiue-ADH OS[e aJe WOUM JO %8 L,

"SIR||OP SN STOZ Ul aJe SIS0 |[e ;310N

asn Bnup uonosfui=Nq| ‘uoneIAp paepuels =gs ‘asuodsal [ea160J0IA paureISnS =HAS ‘sieak uosiad =Ad

(STOZ "B 19 17 'sueA3) 0S-07T 8T arey AujenoN paziplepuels
>SU A[eLIoWw AJH-UOU ADH-UON
(8002 "I 39 B2IBXIL ‘UBUDIORLDS) 20~ 600 9T'0 yuBLa103p Ayorxoy Jofe
(470Z e 10 JopeN ‘enouedsis) 1-56'0 66°0 gAdesay) Burreds-uosapisul Buineosy
JuaWIea) ADH UO
(2002 "1e 18 21p|0D ‘UeLINBYIS) T-%0 180 POIBJUIAIH
(9002 '1e
19 SUBQOY ‘@ABLD '€00T "1 18 UIessnyweInS ‘Buoyd 200z ‘[e 18 81Z[ed ‘uIels) 09°0 - 0%'0 870 SISOYI10 peresuadwodaq
(9002 'Te
19 SHBQOY ‘N8 £00Z ‘e 18 Ulsssnywelng ‘Buoyd 200z 18 19 [31Z[eq ‘UlalS) G/'0-850 290 sIsoyuID
(900z 'l
19 SHBQOY ‘A9 ‘£00Z ‘e 18 Ulsssnywelng ‘Buoyd 200z 18 18 [31Z[eq ‘UIals) T-6.0 68°0 sIs0Jqly sye1apow 0} ON
Pa103juI-ADH
(9702 "[e 18 Aeag ‘Biaquanipn) 9/'0—690 cL0 JUBWIeaI | dJUBUSIUIRIA SUOPEYIBIA
(yareay ajqissod 1s3q = T ‘yresp = Q) sybiam ayi| Jo Aljend
(9102 (TY0) sonsibo
pue uonISINbaY J0 80LJO SIRYY SUBISISA ‘9T0Z SONAJeUY Ui[eaH UaANIL) 008'. — 006'6Y 008 Jiasered|aA/11ANGs040s
(9102 (TYO) sonsibo
pue UoIISINbaY 40 8210 SIEHY SUBIaISA :9T0Z SINAJeuy yl[eaH usAn1) 008'7. — 0056 009'vS linsidozelBainseqs
(910z (1v0) sansifo
pue uoNISINbaY 40 8010 SIeY SUBIaISA :9T0Z SINAJeuy yl[eaH usAn1) 00S - 00€ 00Y uiAeqU
821n0S sisAleuy AlIAllIsuss | aseD aseg nduj

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2019 April 01.

Drug Alcohol Depend. Author manuscript.



Page 20

Schackman et al.

1an8 A191x0) Jofew e Jo yyuow ayl Burinp Aujnn sxeis yijesy sjusied wouy usoEE:mQ

Adesayr ADH Sen18931 uaiied ayl syjuow ayl Burinp ybBram ai| Jo Anfenb sjuaired Aq um__a_::_\,_m

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



Page 21

Schackman et al.

»O1IBUSDS U0NDIIISaY Juswieal | ssessiq abels Alue3

00€'88 £00°0 00g 258L 002'LvT uonuaAIaIu|
004'T€ v20 000 ‘2 6v8'L 006'ovT | ABetens Aluo ADH
paleulwop 262°0 00T ‘0T 2092 006 ‘6€T ABarens o11u0D
01e’L 008 ‘62T uonuaABIu| ON

0141BU39S J01RWINST WNWIUIA 8)17 Jo Alfend

00592 €000 00€ 129, 002'LYT uonuaAisu|
00V ‘v¢ ¥ee0 000 ‘L ¥e9'L 006'9%T AbBoyens Aluo ADH
pareuiwop LIE0 00T ‘0T 662, 006 ‘6€T ABayens jonuod
- - - €269 008 ‘62T uonuaAJslul ON

s1Nsay ase) aseq

sjopow afexul| ¢ :sIsAjeuy 011eusdS

008'v2 S0€°0 0029 695, 009 ‘ST uonusARU|
paleulwop 2580 009'6 v9z'L 006 ‘8€T ABarens j011u0D
Z16'9 00€'62T uonuaABIu| ON

pOLIBUSIS UONILIISSY JusWeal ]| asessid abels Alre

00Z'62 0520 00€ ‘2 258'L 002 ‘LT uonuaAIA|
pajeuILop £62°0 00T ‘0T 209', 006 ‘6€T ABerens jonuod
— - - 018, 008 ‘62T uonuaAIaIu| ON

0142US0S 101BWIIST WnWIUIA 8)17 Jo Alfend

009 ‘v'2 8¢€0 00¢€ ‘L L29'L 002 ‘L¥T uonuansd|
pajeulwiop LLE0 00T ‘0T 66¢'L 006 ‘6€T ABaens jonuod
2269 008 ‘62T uonuaAIBIU| ON

sy nsay ase) aseg

sjapow afesul| € :011eUddS ase) aseq

$)
(ATvO/$) onrea uosaad ($) uosaad uostad uostad
SS3UBAI1084J9-1S02 Jad AVO Jad 1500 Jad AVO Jad
[ TENTEY R |eluawiaou] | [eruswsaou] lelol 1509 [e10] ABarens

S)|Nsay sasAjeUy OLIRUBIS puR ase) aseq

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



Page 22

Schackman et al.

(Buibels Janl| JineIdW £4) s1soyLd Buidojansp [1uNn uoiedIpaw Juawieal AQH 01 Ssaode BulAe|ap sjuasaidal UOIIOLIISAI JUBLWIILaI] >:mm_m

"SIB|IOp SN STOZ Ul 8Je S1S00 [ ;810N

1eaA a1 pasnipy-Auend = ATVO

000'T8 €000 00¢ 6952 009 ‘GvT uonuaAJsu|
00S've 20€0 005'9 695, 00€ ‘svT | ABeyens Ajluo AOH
pareuiwiop 25€0 005’6 ¥9¢'L 008 ‘8€T ABerens |0auod
216'9 00¢ ‘62T UONUSAJSIU| ON

($)

(ATvO/$) onrea uosJtad ($) uosaad uos.ad uos.tad
SS3UBAINI8J8-1S0D Jad AVO Jad 1500 J1ad AVO Jad
[ejuawWaIoU| |eluswiaLou] | [eauswiaaou] le10l 1509 [e10] Abarens

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



	Abstract
	1. Introduction
	2. Methods
	2.1 Analytic overview
	2.2 Trial data
	2.3 Model inputs
	2.4 Sensitivity analysis

	3. Results
	3.1 Continuum of care
	3.2 Cost-effectiveness

	4. Discussion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Table 1
	Table 2

