Scott.A.Milkey

From: Mark R Smith <dvg@->
Sent: Friday, October 03, 2014 11:31 AM
To: Karns, Allison

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century
Washingiton Dadly

Perfect. 2pm EST. I'm at 202 | Thanks.
Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace
Leesburg, VA 20176
Washington, D.C. Phoenix
Austin Newport Beach

703 669 5862/voice

240 489 7748/e-fax

202 I obile
Skype: [ I NEEEEEEENN

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the recipient(s) named
above. If you are not the intended recipient do not read, copy, use or disclose this e-mail. Please notify the sender by
replying to this e-mail. Then, delete it from your system. Thank you.



On Oct 3, 2014, at 11:22 AM, Karns, Allison <AKarns@gov.IN.gov> wrote:

I meant EST © - does that work?

From: Mark R Smith [mailto:dvg @

Sent: Friday, October 03, 2014 10:32 AM
To: Karns, Allison

Cc: Pitcock, Josh

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century
Washingiton Dadly

Alison - Please call my mobile number at 202 |l | ook forward to our call today at 2pm. | assume
you mean CST?

Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace
Leesburg, VA 20176
Washington, D.C. Phoenix
Austin Newport Beach
703 669 5862/voice

240 489 7748/e-fax

202 I obile
SISV

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the
recipient(s) named above. If you are not the intended recipient do not read, copy, use or disclose this e-
mail. Please notify the sender by replying to this e-mail. Then, delete it from your system. Thank you.

On Oct 2, 2014, at 4:03 PM, Mark R Smith </} GG vrote:

The Da Vinci Group



Thinking For the 21st Century
Washington Dadly

Alison - That works great. | assume you mean CST? Either time works. Thanks.
Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace
Leesburg, VA 20176
Washington, D.C. Phoenix
Austin Newport Beach

703 669 5862/voice

240 489 7748/e-fax

202 I obile
Skype: NG

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the
recipient(s) named above. If you are not the intended recipient do not read, copy, use or disclose this e-
mail. Please notify the sender by replying to this e-mail. Then, delete it from your system. Thank you.

On Oct 2, 2014, at 3:39 PM, Karns, Allison <AKarns@gov.IN.gov> wrote:

Josh: Thank you for the introduction!

Mark: | would love to talk. Does tomorrow at 2pm work? If not, please let me know some times that
work for you and | will make myself available!

Thanks,

Allison

From: Mark R Smith [mailto:dvg @

Sent: Thursday, October 02, 2014 10:01 AM
To: Pitcock, Josh

Cc: Karns, Allison

Subject: Re: Introduction

The Da Vinci Group



Thinking For the 21st Century
Washingiton Dadly

Josh - Thank you as always. It was great to see you and the Governor earlier this week.

Allison - When you have a moment, please give me a call at 202 ||l to discuss Alkermes
and the work we are doing nationwide to prevent relapse to addiction to opioids and alcohol
addiction in criminal justice settings through the use of the medication Vivitrol.

I would like to set up a meeting date with you and my mid-west based colleague from Alkermes,
Adam Rondeau. Attached are some background materials on Vivitrol and a public policy
directory on where we are using the medication in 75 programs in 23 states. I look forward to
hearing from you and meeting you formally. All the best.

Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace

Leesburg, VA 20176

Washington, D.C. Phoenix

Austin Newport Beach

703 669 5862/voice
240 489 7748/e-fax
202 obile
SISV

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the
recipient(s) named above. If you are not the intended recipient do not read, copy, use or disclose this e-
mail. Please notify the sender by replying to this e-mail. Then, delete it from your system. Thank you.

On Sep 26, 2014, at 11:03 AM, Pitcock, Josh <jpitcock@sso.org> wrote:




Allison — I'd like to take a moment to introduce you to Mark Smith. Mark is with the Da Vinci Group and
has several clients that operate in the public safety realm, including Alkermes. The governor and | saw
Mark earlier this week and he mentioned that he would like to talk with you about Alkermes and their
addiction medications. Mark is connected with Bruce Lemmon and previously had worked with Christina
on this and some other issues. | hope you’ll be able to connect and will let Mark take it from here in

terms of following-up with you. Thanks. —Josh
Josh Pitcock

Federal Representative

State of Indiana

202 1 (m)

202-624-1474 (o)
jpitcock@sso.org



Scott.A.Milkey

From: Karns, Allison

Sent: Friday, October 03, 2014 11:23 AM
To: Mark R Smith

Subject: RE: Introduction

I meant EST © - does that work?

From: Mark R Smith [mailto:dvg @[
Sent: Friday, October 03, 2014 10:32 AM
To: Karns, Allison

Cc: Pitcock, Josh

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century

Washington Dadly

Alison - Please call my mobile number at 202l | ook forward to our call today at 2pm. | assume you mean CST?

Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace

Leesburg, VA 20176



Washington, D.C. Phoenix

Austin Newport Beach

703 669 5862/voice
240 489 7748/e-fax
202 obile
SISV

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the recipient(s) named
above. If you are not the intended recipient do not read, copy, use or disclose this e-mail. Please notify the sender by
replying to this e-mail. Then, delete it from your system. Thank you.

On Oct 2, 2014, at 4:03 PM, Mark R Smith <dve@ || Jl> wrote:

The Da Vinci Group

Thinking For the 21st Century

Washingiton Dadly

Alison - That works great. | assume you mean CST? Either time works. Thanks.

Regards,



Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace

Leesburg, VA 20176

Washington, D.C. Phoenix

Austin Newport Beach

703 669 5862/voice
240 489 7748/e-fax
202 I obile
Skype: NN

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the recipient(s) named
above. If you are not the intended recipient do not read, copy, use or disclose this e-mail. Please notify the sender by
replying to this e-mail. Then, delete it from your system. Thank you.

On Oct 2, 2014, at 3:39 PM, Karns, Allison <AKarns@gov.IN.gov> wrote:

Josh: Thank you for the introduction!

Mark: | would love to talk. Does tomorrow at 2pm work? If not, please let me know some times that work for you and |
will make myself available!

Thanks,
Allison

From: Mark R Smith [mailto:dva | EGz&G

Sent: Thursday, October 02, 2014 10:01 AM
To: Pitcock, Josh

Cc: Karns, Allison

Subject: Re: Introduction



The Da Vinci Group

Thinking For the 21st Century
Washingiton Dadly

Josh - Thank you as always. It was great to see you and the Governor earlier this week.

Allison - When you have a moment, please give me a call at 202 ||l to discuss Alkermes and the work
we are doing nationwide to prevent relapse to addiction to opioids and alcohol addiction in criminal justice
settings through the use of the medication Vivitrol.

I would like to set up a meeting date with you and my mid-west based colleague from Alkermes, Adam
Rondeau. Attached are some background materials on Vivitrol and a public policy directory on where we are

using the medication in 75 programs in 23 states. I look forward to hearing from you and meeting you formally.
All the best.

Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace

Leesburg, VA 20176

Washington, D.C. Phoenix

Austin Newport Beach

703 669 5862/voice

240 489 7748/e-fax

202 I obile
Skype: NG



www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the recipient(s) named
above. If you are not the intended recipient do not read, copy, use or disclose this e-mail. Please notify the sender by
replying to this e-mail. Then, delete it from your system. Thank you.

On Sep 26, 2014, at 11:03 AM, Pitcock, Josh <jpitcock@sso.org> wrote:

Allison — I'd like to take a moment to introduce you to Mark Smith. Mark is with the Da Vinci Group and has several
clients that operate in the public safety realm, including Alkermes. The governor and | saw Mark earlier this week and he
mentioned that he would like to talk with you about Alkermes and their addiction medications. Mark is connected with
Bruce Lemmon and previously had worked with Christina on this and some other issues. | hope you'll be able to connect
and will let Mark take it from here in terms of following-up with you. Thanks. —Josh

Josh Pitcock

Federal Representative
State of Indiana
202 ()
202-624-1474 (o)
jpitcock@sso.org



Scott.A.Milkey

From: Mark R Smith <dvg@->
Sent: Friday, October 03, 2014 10:32 AM
To: Karns, Allison

Cc: Pitcock, Josh

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century
Washingiton Dadly

Alison - Please call my mobile number at 202 . | ook forward to our call today at 2pm. | assume you mean CST?
Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace
Leesburg, VA 20176
Washington, D.C. Phoenix
Austin Newport Beach

703 669 5862/voice

240 489 7748/e-fax

202 I obile
Skype: [ I NEEEEEEENN

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the recipient(s) named
above. If you are not the intended recipient do not read, copy, use or disclose this e-mail. Please notify the sender by
replying to this e-mail. Then, delete it from your system. Thank you.



On Oct 2, 2014, at 4:03 PM, Mark R Smith <dve@ ||l wrote:

The Da Vinci Group

Thinking For the 21st Century

Washington Dadly

Alison - That works great. | assume you mean CST? Either time works. Thanks.

Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace

Leesburg, VA 20176

Washington, D.C. Phoenix

Austin Newport Beach

703 669 5862/voice

240 489 7748/e-fax

202 I obile



Skype: NN

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the
recipient(s) named above. If you are not the intended recipient do not read, copy, use or disclose this e-
mail. Please notify the sender by replying to this e-mail. Then, delete it from your system. Thank you.

On Oct 2, 2014, at 3:39 PM, Karns, Allison <AKarns@gov.IN.gov> wrote:

Josh: Thank you for the introduction!
Mark: | would love to talk. Does tomorrow at 2pm work? If not, please let me know
some times that work for you and | will make myself available!

Thanks,
Allison
From: Mark R Smith [mailto:dvg @

Sent: Thursday, October 02, 2014 10:01 AM
To: Pitcock, Josh

Cc: Karns, Allison

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century
Washington Dadly

Josh - Thank you as always. It was great to see you and the Governor earlier this week.

Allison - When you have a moment, please give me a call at 202 || N to
discuss Alkermes and the work we are doing nationwide to prevent relapse to
addiction to opioids and alcohol addiction in criminal justice settings through the
use of the medication Vivitrol.

I would like to set up a meeting date with you and my mid-west based colleague
from Alkermes, Adam Rondeau. Attached are some background materials on
Vivitrol and a public policy directory on where we are using the medication in 75
programs in 23 states. I look forward to hearing from you and meeting you
formally. All the best.

Regards,
Mark R. Smith

President



The Da Vinci Group

18512 Bear Creek Terrace
Leesburg, VA 20176
Washington, D.C. Phoenix
Austin Newport Beach

703 669 5862/voice

240 489 7748/e-fax

202 I obile
Skype: [N

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is
intended for the recipient(s) named above. If you are not the intended recipient do not
read, copy, use or disclose this e-mail. Please notify the sender by replying to this e-mail.
Then, delete it from your system. Thank you.

On Sep 26, 2014, at 11:03 AM, Pitcock, Josh <jpitcock@sso.org> wrote:

Allison — I'd like to take a moment to introduce you to Mark Smith. Mark is with the Da
Vinci Group and has several clients that operate in the public safety realm, including
Alkermes. The governor and | saw Mark earlier this week and he mentioned that he
would like to talk with you about Alkermes and their addiction medications. Mark is
connected with Bruce Lemmon and previously had worked with Christina on this and
some other issues. | hope you'll be able to connect and will let Mark take it from here in

terms of following-up with you. Thanks. —Josh
Josh Pitcock

Federal Representative

State of Indiana

202 (m)
202-624-1474 (o)

jpitcock@sso.org



Scott.A.Milkey

From: Hill, John (DHS)

Sent: Thursday, October 02, 2014 4:12 PM
To: Karns, Allison

Subject: Re: Introduction

Okay.

From: Karns, Allison

Sent: Thursday, October 2, 2014 3:41 PM
To: Hill, John (DHS)

Subject: FW: Introduction

See highlighted below; | have a call schedule with Mark Smith of the Da Vinci Group tmrw to discuss Alkermes & their
addiction medications.

From: Mark R Smith [mailto:dvg@ |l
Sent: Thursday, October 02, 2014 10:01 AM
To: Pitcock, Josh

Cc: Karns, Allison

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century

Washington Daily

Josh - Thank you as always. It was great to see you and the Governor earlier this week.

Allison - When you have a moment, please give me a call at 202 |l to discuss Alkermes and the work we are
doing nationwide to prevent relapse to addiction to opioids and alcohol addiction in criminal justice settings through the
use of the medication Vivitrol.



| would like to set up a meeting date with you and my mid-west based colleague from Alkermes, Adam Rondeau.
Attached are some background materials on Vivitrol and a public policy directory on where we are using the medication
in 75 programs in 23 states. | look forward to hearing from you and meeting you formally. All the best.

Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace

Leesburg, VA 20176

Washington, D.C. Phoenix

Austin Newport Beach

703 669 5862/voice

240 489 7748/e-fax

202 I/ obile



Skype: I

www.davincigroup.org <http://www.davincigroup.org/>

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the recipient(s) named
above. If you are not the intended recipient do not read, copy, use or disclose this e-mail. Please notify the sender by
replying to this e-mail. Then, delete it from your system. Thank you.

On Sep 26, 2014, at 11:03 AM, Pitcock, Josh <jpitcock@sso.org> wrote:

Allison — I'd like to take a moment to introduce you to Mark Smith. Mark is with the Da Vinci Group and has several
clients that operate in the public safety realm, including Alkermes. The governor and | saw Mark earlier this week and
he mentioned that he would like to talk with you about Alkermes and their addiction medications. Mark is connected
with Bruce Lemmon and previously had worked with Christina on this and some other issues. | hope you’ll be able to
connect and will let Mark take it from here in terms of following-up with you. Thanks. —Josh

Josh Pitcock

Federal Representative
State of Indiana

202- 1 (M)
202-624-1474 (o)

jpitcock@sso.org <mailto:jpitcock@sso.org>






Scott.A.Milkey

From: Mark R Smith <dvg@->
Sent: Thursday, October 02, 2014 4:03 PM
To: Karns, Allison

Cc: Pitcock, Josh

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century
Washingiton Dadly

Alison - That works great. | assume you mean CST? Either time works. Thanks.
Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace
Leesburg, VA 20176
Washington, D.C. Phoenix
Austin Newport Beach

703 669 5862/voice

240 489 7748/e-fax

202 I obile
Skype: [ I NEEEEEEENN

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the recipient(s) named
above. If you are not the intended recipient do not read, copy, use or disclose this e-mail. Please notify the sender by
replying to this e-mail. Then, delete it from your system. Thank you.



On Oct 2, 2014, at 3:39 PM, Karns, Allison <AKarns@gov.IN.gov> wrote:

Josh: Thank you for the introduction!
Mark: | would love to talk. Does tomorrow at 2pm work? If not, please let me know some times that
work for you and | will make myself available!

Thanks,
Allison
From: Mark R Smith [mailto:dvg@-]

Sent: Thursday, October 02, 2014 10:01 AM
To: Pitcock, Josh

Cc: Karns, Allison

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century
Washingiton Dadly

Josh - Thank you as always. It was great to see you and the Governor earlier this week.

Allison - When you have a moment, please give me a call at 202 ||l to discuss Alkermes
and the work we are doing nationwide to prevent relapse to addiction to opioids and alcohol
addiction in criminal justice settings through the use of the medication Vivitrol.

I would like to set up a meeting date with you and my mid-west based colleague from Alkermes,
Adam Rondeau. Attached are some background materials on Vivitrol and a public policy
directory on where we are using the medication in 75 programs in 23 states. I look forward to
hearing from you and meeting you formally. All the best.

Regards,

Mark R. Smith

President

The Da Vinci Group

18512 Bear Creek Terrace

Leesburg, VA 20176

Washington, D.C. Phoenix

Austin Newport Beach

703 669 5862/voice



240 489 7748/e-fax
202 obile
Skype: I

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the
recipient(s) named above. If you are not the intended recipient do not read, copy, use or disclose this e-
mail. Please notify the sender by replying to this e-mail. Then, delete it from your system. Thank you.

On Sep 26, 2014, at 11:03 AM, Pitcock, Josh <jpitcock@sso.org> wrote:

Allison — I'd like to take a moment to introduce you to Mark Smith. Mark is with the Da Vinci Group and
has several clients that operate in the public safety realm, including Alkermes. The governor and | saw
Mark earlier this week and he mentioned that he would like to talk with you about Alkermes and their
addiction medications. Mark is connected with Bruce Lemmon and previously had worked with Christina
on this and some other issues. | hope you’ll be able to connect and will let Mark take it from here in

terms of following-up with you. Thanks. —Josh
Josh Pitcock

Federal Representative

State of Indiana

202 (m)

202-624-1474 (o)

jpitcock@sso.org



Scott.A.Milkey

From: Karns, Allison

Sent: Thursday, October 02, 2014 3:42 PM

To: Hill, John (DHS)

Subject: FW: Introduction

Attachments: AlcoholOutcomes,andPharmacotherapyPersistenceBaser AJMC-2011.pdf.pdf;

OutcomesofOpioid-DependenceTreatmentsBaser AJMC-2011.pdf.pdf;
PolicyDirectoryforCCCSubmission8-26-13.pdf; SAMHSA ADVISORY ON INTX 2012.pdf

See highlighted below; | have a call schedule with Mark Smith of the Da Vinci Group tmrw to discuss Alkermes & their
addiction medications.

From: Mark R Smith [mailto:dvg @[
Sent: Thursday, October 02, 2014 10:01 AM
To: Pitcock, Josh

Cc: Karns, Allison

Subject: Re: Introduction

The Da Vinci Group

Thinking For the 21st Century
Washington Dadly

Josh - Thank you as always. It was great to see you and the Governor earlier this week.

Allison - When you have a moment, please give me a call at 202 i} to discuss Alkermes and the work
we are doing nationwide to prevent relapse to addiction to opioids and alcohol addiction in criminal justice
settings through the use of the medication Vivitrol.

I would like to set up a meeting date with you and my mid-west based colleague from Alkermes, Adam
Rondeau. Attached are some background materials on Vivitrol and a public policy directory on where we are

using the medication in 75 programs in 23 states. I look forward to hearing from you and meeting you
formally. All the best.

Regards,

Mark R. Smith

President



The Da Vinci Group
18512 Bear Creek Terrace

Leesburg, VA 20176

Washington, D.C. Phoenix

Austin Newport Beach

703 669 5862/voice
240 489 7748/e-fax
202 obile
SIS

www.davincigroup.org

Notice: This e-mail (with attachments, if any) is privileged and/or confidential and is intended for the recipient(s) named
above. If you are not the intended recipient do not read, copy, use or disclose this e-mail. Please notify the sender by
replying to this e-mail. Then, delete it from your system. Thank you.

On Sep 26, 2014, at 11:03 AM, Pitcock, Josh <jpitcock(@sso.org> wrote:

Allison — I'd like to take a moment to introduce you to Mark Smith. Mark is with the Da Vinci Group and has several
clients that operate in the public safety realm, including Alkermes. The governor and | saw Mark earlier this week and
he mentioned that he would like to talk with you about Alkermes and their addiction medications. Mark is connected
with Bruce Lemmon and previously had worked with Christina on this and some other issues. | hope you’ll be able to
connect and will let Mark take it from here in terms of following-up with you. Thanks. —Josh

Josh Pitcock

Federal Representative
State of Indiana
202 ()
202-624-1474 (o)
jpitcock@sso.org






ORIGINAL REPORT

Alcohol Dependence Treatments: Comprehensive
Healthcare Costs, Utilization Outcomes,
and Pharmacotherapy Persistence

Onur Baser, MS, PhD; Mady Chalk, PhD; Richard Rawson, PhD;
and David R. Gastfriend, MD

Abstract

Objectives: To determine the healthcare costs associated
with treatment of alcohol dependence with medications
versus no medication and across the 4 medications
approved by the US Food and Drug Administration
(FDA).

Study Design: Retrospective claims database analysis.

Methods: Eligible adults with alcohol dependence were
identified from a large US health plan and the IMS
PharMetrics Integrated Database. Data included all
medical and pharmacy claims at all available healthcare
sites. Propensity score-based matching and inverse
probability weighting were applied to baseline demo-
graphic, clinical, and healthcare utilization variables for
20,752 patients, half of whom used an FDA-approved
medication for alcohol dependence. A similar compari-
son was performed among 15,502 patients treated with
an FDA-approved medication: oral acamprosate calcium
(n = 8958), oral disulfiram (n = 3492), oral naltrexone
(NTX) hydrochloride (n = 2391), or extended-release
injectable naltrexone (XR-NTX; n = 661). Analyses cal-
culated 6-month treatment persistence, utilization, and
paid claims for: alcoholism medications, detoxification
and rehabilitation, alcohol-related and nonrelated inpa-
tient admissions, outpatient services, and total costs.

Results: Medication was associated with fewer admis-
sions of all types. Despite higher costs for medications,
total healthcare costs, including inpatient, outpatient,
and pharmacy costs, were 30% lower for patients who
received a medication for their alcohol dependence.
XR-NTX was associated with greater refill persistence
and fewer hospitalizations for any reason and lower
hospital costs than any of the oral medications. Despite
higher costs for XR-NTX itself, total healthcare costs
were not significantly different from oral NTX or disulfi-
ram, and were 34% lower than with acamprosate.

Conclusion: In this largest cost study to date of alcohol
pharmacotherapy, patients who received medication
had lower healthcare utilization and total costs than
patients who did not. XR-NTX showed an advantage
over oral medications in treatment persistence and
healthcare utilization, at comparable or lower total cost.

(Am J Manag Care. 2011,17:5222-5234)

For author information and disclosures, see end of text.

lcohol consumption is the third leading actual cause

of death in the United States!; however, among the

top 25 diseases, patients with alcohol-use disorders

are least likely to receive care that is based upon
evidence-based practice.? The overall cost to the United States for
alcohol-related illness was estimated at $184 billion in 1998° pay-
ers spend an estimated $9.7 billion annually on direct treatment
of these disorders.* Historically, over 70% of these costs has been
spent by public systems*; however, this proportion is-expected to
increasingly shift to”the private pay-sector'in coming years as a
result of federal parity and health care legislative reform. With a
national prevalence of alcohol dependence of 3.8%, or 7.9 million
adults,’ these morbidity, mortality, and cost burdens are driving
efforts to develop the most clinically effective and resource-
efficient evidence-based treatments possible.

The dominant mode of treatment of alcohol dependence is
psychosocial treatment or counseling, and several models have
shown evidence for effectiveness.® Although 4 medications have
been approved by the US Food and Drug Administration (FDA)
for the treatment of alcohol dependence, there is little adop-
tion of these agents.”® Survey results published in 2007 reported
that pharmacotherapies for substance-use disorders (SUDs) were
offered in less than 25% of public and private specialty treatment
programs’ and a 2007 study reported that SUD medications com-
prised less than 1% of all SUD treatment costs.® Nevertheless, the
National Institute on Alcohol Abuse and Alcoholism has issued
recommendations stating that medications are “helpful to patients
in reducing drinking, reducing relapse to heavy drinking, achiev-
ing and maintaining abstinence, or a combination of these effects”
and clinicians should “consider adding medication whenever
[they] are treating someone with active alcohol dependence.”®

There are multiple reasons why medication-assisted treatment
(MAT) for alcohol dependence is not widely used, including
long-standing traditions rooted in the mutual help movement,
but adoption of MAT is also predicated on concerns about poor
patient adherence to medication, modest efficacy, and poor cost-
effectiveness.”!! Retrospective insurance database studies of oral
medications have reported that 50% of patients fail to obtain their
first refill,'’>"® and refill rates are worse for alcoholism medications
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than for statins and psychiatric medications.'* Clinical trials
have found that medication adherence is crucial to efficacy."”

Medication adherence in substance-dependence treat-
ment has been a priority concern of the National Institutes of
Health for over 3 decades.'® In 2006, the FDA approved the
first extended-release formulation for the treatment of alco-
hol dependence, extended-release naltrexone (XR-NTX),
which was designed to address the challenge of adherence
through a once-monthly injection.!” Of the 4 agents FDA-
approved for the treatment of alcohol dependence studied
in a retrospective claims analysis of commercial insureds,
XR-NTX was associated with reduced estimated charges and
utilization of inpatient detoxification days and alcoholism-
related inpatient days, compared with all 3 oral agents (ie,
oral naltrexone, disulfiram, and acamprosate calcium).'®
Given the importance of alcohol dependence treatment for
public health and healthcare cost containment, the present
study was designed to extend current knowledge of real-world
effectiveness with alcohol dependence treatments, including
treatment with no medication, any approved medication,
and among the approved medications, treatment with each
specific agent. This study sought to examine a larger cohort
of insured patients treated with XR-NTX than previously
studied, and to determine a comprehensive range of health-
care utilization and actual expended healthcare costs for each

treatment category.

Methods

Data Sources and Study Population

This was a retrospective database analysis conducted
using commercial enrollees from a large US health plan
affiliated with i3 Innovus and the PharMetrics Integrated
Database from 2005 to 2009. These databases included medi-
cal and pharmacy claims from all available healthcare sites
(inpatient, hospital outpatient, emergency department [ED],
physician’s office, and surgery center) for virtually all types
of provided services, including specialty, preventive office-
based treatments, and retail and mail order pharmacy claims.

For the comparison of the “no medication” group to the
“any medication” group, patients were required have at least
1 claim for alcohol dependence (Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition, code 303.xx) during
the pre- or post-index period, have an alcohol use disorder
diagnosis pre-index, and have at least 6 months of continuous
enrollment pre-index and 6 months post-index. The earli-
est pharmacy claim for alcohol medication was set as the
index date for the any medication group. The index date was
defined as the first medical claim for a nonpharmacologic
treatment such as a detoxification facility claim, a substance

Alcohol Dependence Treatments

abuse treatment facility claim, or a substance abuse counsel-
ing claim. Patients in the nonpharmacologic substance group
had no prescription fills for alcoholism medication while
patients in the any medication group had at least 1 fill for
any of the 4 alcoholism medications. Patients with liver fail-
ure during the pre-index period were excluded. Furthermore,
patients were excluded if they had claims for pharmacologi-
cal treatment in the month prior to the index date (with the
exception of the XR-NTX group, because this group was
occasionally required to demonstrate prior oral medication
failure). These inclusion/exclusion criteria led to a final sam-
ple of 20,670 patients in the no medication group and 15,502
patients in the any medication group. Figure 1 presents the
sample sizes after applying the inclusion/exclusion criteria.
Similar criteria were required for patients in the com-
parison of the 4 alcoholism medications. Patients treated
with XR-NTX were identified on the basis of an outpatient
drug claim using the National Drug Code (NDC) or medi-
cal claims with the Healthcare Common Procedure Coding
System code. The other medications, such as oral naltrexone,
disulfiram, or acamprosate were identified using outpatient
drug claims based on NDCs. The final sample of 661 patients
in the XR-NTX group, 2391 patients in the oral NTX group,
8958 patients in the disulfiram group, and 3492 patients
in the acamprosate group, was identified after applying the

inclusion/exclusion criteria.

Statistical Analysis

We derived demographic and clinical characteristics of
the study populations at baseline. In particular, age, sex,
and geographic location were measured at the index date.

2 and

Deyo-Charlson comorbidity score,® Elixhauser score,
the number of distinct psychiatric diagnoses and medications
were calculated during the pre-index period. The Deyo-
Charlson comorbidity score is an International Classification
of Diseases, 9th Rewision, Clinical Modification (ICD-9-CM)
code adaption of the Charlson index, which assigns a range
of weights, from 1 to 6 according to disease severity, for
19 conditions. The Elixhauser score is also a claims-based
comorbidity index which sums a patient’s comorbid condi-
tions from among 30 ICD-9-CM comorbidity flags, differ-
entiating secondary diagnoses from comorbidities by using
diagnosis-related groups.

For socioeconomic status (SES), we constructed a sum-
mary measure for each US Zone Improvement Plan (ZIP)
code using data on income, education, and occupation from
the 2000 US Census and then linked this information to the
patient’s ZIP code of residence in the analytic files.?! Factor

analysis was used to identify 6 census variables that could be
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B Figure 1. Patient Selection Process

sis), and nonrelated inpatient admissions were

measured. ED visits, alcohol-related physician

204,133
With >1 claim for treatment
during January 1, 2006, to December 2008

visits, alcohol and substance abuse psychoso-
cial provider visits, and non-alcohol-related
outpatient visits were calculated. Urtilization

v

measures were presented per 1000 patients.
Associated costs related to these measures and

67,377
With =1 medical claim
with alcohol-use disorder or alcohol dependence
in the 6 months pre- and post-index date

total costs were also calculated.
In addition to healthcare utilization and
costs, we evaluated adherence by analyzing

medication possession ratio and days of per-

v

sistence with index medication refills post-

66,490
Patients with no liver failure
in 6 months before index date

index date.
Baseline characteristics were compared

between the patient cohorts, and descriptive

v

statistics were calculated as percentages and

standard deviations. Differences between the

40,375
Patients with continuous enrollment
of 6 months pre- and post-index date

cohorts were analyzed using the t-test, Mann-
Whitney U test, and ? test, and standardized

differences were calculated. It has been dem-

v

onstrated that standardized differences 10%
and higher between the baseline variables

36,172
Patients with no claims

are significant, and need to be adjusted to

compare the outcome measures among the

v v

groups.??*

20,670
No medication

15,502
With any medication

Propensity-score matching was applied to

compare the risk-adjusted outcomes between

the no medication group and the any medi-

vy

\

cation group. Propensity-score matching is a

v

technique that aims at adjusting for selection

661 2391 _ 8958 3492 bias in nonexperimental, nonrandomized, and
Extended-release Oral Disulfiram Acamprosate ) o .

naltrexone naltrexone retrospective studies like the present one.” By

meaningfully combined into a summary socioeconomic status
score. These variables included 3 measures of wealth/income
(median household income, median value of housing units,
and proportion of households with interest, dividend, or
rental income), 2 measures of education (proportion of adult
residents completing high school and college), and 1 measure
of occupation/employment (proportion of employed residents
with management, professional, and related occupations).?
Healthcare utilization and costs were calculated dur-
ing both the pre-index and post-index periods. In terms of
inpatient utilization, the number of detoxification facility
days, and the number of detoxification and/or rehabilitation
(admissions with an ICD-9-CM procedure for detoxification
or rehabilitation), alcohol (admission with a principal diagno-

using propensity-score matching, each patient

in the any medication group was “mirrored” by

a patient with similar predefined characteris-
tics in the no medication group. The following characteristics
were used to match: age, sex, region, comorbid scores, SES,
baseline healthcare utilization, and costs. Logistic regression
was used to estimate propensity scores. Several interaction
variables were constructed, but they were not determined to
be significant. Estimation power of the logistic regression was
determined by C statistics. Following the guidelines set forth
by Baser, it was determined that one-to-one matching created
the best balance among the groups.?

Following Imbens and Lechner, we applied propensity-
score matching that accounts for multilevel treatments when
comparing the 4 alcoholism medication groups.?”?® Several
applications of this method are presented in the medical lit-

erature.”?! The first step uses multinomial logistic regression
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B Table 1. Risk-Adjusted Baseline Characteristics of Alcohol-Dependent Patients With Any Versus No

Medication

Pre-Index Period (6-month period before index date)
Continuous variables

Healthcare utilization

Pre-index number of detox facility days (number of days/1000 patients)

Pre-index inpatient (number of admissions/1000 patients)
Detoxification and/or rehabilitation
Alcohol-related inpatient admission
Non-alcohol-related inpatient admission

Pre-index outpatient (number of visits/1000 patients)
Emergency department visit
Alcohol-related and physician provider
Alcohol-related and substance abuse psychosocial provider
Non-alcohol-related outpatient admission

Costs (per patient)

Pre-index inpatient
Cost of detoxification and/or rehabilitation
Cost of alcohol-related inpatient admission
Cost of non—alcohol-related inpatient admission

Pre-index outpatient
Cost of emergency department visit
Cost of alcohol-related and physician provider
Cost of alcohol-related and substance abuse
Cost of non—-alcohol-related outpatient admission
Pre-index pharmacy
Cost of FDA-approved alcohol dependence medications
Cost of other psychiatric medications
Cost of nonpsychiatric medications
Total cost (per patient = inpatient + outpatient + pharmacy)

FDA indicates US Food and Drug Administration.

to estimate conditional probabilities of being in the particular
treatment group. The second and final step estimates con-
ditional expectation of outcome given the treatment level.
Adjusted Wald tests were performed to test for the difference
in weighted characteristics across the treatment cohorts.

Statistical analyses were performed using SAS v9.2 (SAS
Institute, Cary, North Carolina) and STATA v10 (Stata
Corp, College Station, Texas).

Results

The risk-adjusted pre-index characteristics of 10,376
patients matched between each of the 2 groups (any medica-

Alcohol-Dependent Patients
(each group has N = 10,376)

Any medication No medication

Mean (SD) Mean (SD) P
79 (938) 65 (779) .2366
15 (147) 14 (135) .5553

139 (436) 125 (427) .0244
264 (607) 273 (632) .2625
734 (1968) 778 (2149) .1236
774 (3835) 487 (3110) <.0001
521 (3797) 374 (2585) .0011
10,602 (11,063) 9846 (11,035) <.0001
$30 ($493) $0 ($0) <.0001
$720 ($4315) $650 ($3909) 2224

$2059 ($8297) $2545 ($10,659)  .0002

$207 ($693) $244 ($850) .0006
$94 ($731) $72 ($817) .0403
$50 ($355) $25 ($259) <.0001
$21 ($25) $20 ($27) .0107

$5 ($45) $0 ($0) <.0001
$122 ($427) $62 ($307) <.0001
$361 ($899) $247 ($806) <.0001

$5922 ($11,439) $6174 ($13,726)  .1519

tion and no medication, respectively) showed the following
similarities: age, (44.4 vs 44.5 years; P = not significant [NS]);
sex (male, 61.8% vs 61.9%; P = NS); geographic region
(Eastern, 18.4% vs 18.0%; P = NS); SES score (high SES,
29.2% vs 29.2%; P = NS); and pre-index severity (proxied
by having a >3 Elixhauser Index score, 25.2% vs 25.1%; P
= .00). Differences in the Deyo-Charlson comorbidity score
(0.34 vs 0.38; P =.0002) and Elixhauser Comorbid conditions
(1.63 vs 1.57; P = .0034) were significant, but in opposite
directions. During the pre-index period, the number of dis-
tinct psychiatric diagnoses and medications were higher in
patients in the any medication group compared with the no
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medication group (2.71 vs 2.32 and 1.68 vs 1.29, respectively;
both P <.0001).

Table 1 shows that, on average, detoxification admissions
per 1000 patients in the any medication and no medication
groups were similar (15 vs 14, respectively). Outpatient visits
were significantly higher for patients in the any medication
group. In particular, per 1000 patients, alcohol-related physi-
cian provider visits (774 vs 487) and non-alcohol-related
outpatient visits (10,602 vs 9846) were significantly higher
for the any medication group than the no medication group.
The largest driver of pre-index treatment costs, however, was
the cost of non—alcohol-related inpatient admission ($2059
vs $2545 per patient). After risk adjustment, the baseline
costs in the any medication group were $5922 per patient
versus $6174 per patient in the no medication group.

Table 2 presents the risk-adjusted outcome results.
Patients in the no medication group stayed more days in
detoxification facilities post-index relative to patients in the
any medication group (3497 vs 483 days per 1000 patients).
They had significantly more psychiatric diagnoses during the
post-index period (3.19 vs 3.07). Post-index detoxification
and/or rehabilitation admissions (563 vs 85), alcohol (660 vs
202), and nonalcohol (407 vs 257) admissions were signifi-
cantly higher per 1000 patients in the no medication group.
Higher admission days for the no medication group in detoxi-
fication and/or rehabilitation translated to a cost burden of
$1350 versus $209 per patient in the any medication group.
Costs for alcohol-related admissions were $2464 versus $801,
and $2751 versus $2336 for non—alcohol-related inpatient
admissions, respectively.

The pattern of greater utilization and costs also existed
among patients in the no medication group for outpatient
visits. This group was more likely to have physician provider
visits (1970 vs 1454), psychosocial provider visits (1740 vs
991), and non-alcohol-related outpatient visits (14,101 vs
13,349) per 1000 patients. This translated into a greater cost
burden of $106 per patient due to more physician provider
visits and $61 due to more psychosocial provider visits. The
6-month total healthcare cost for a patient in the no medica-
tion group was $11,677 versus $8134 in the any medication
group.

Among 15,502 patients who used any pharmacologic
drug, 661 patients were treated with XR-NTX, 2391 with
oral NTX, 3492 with disulfiram, and 8958 with acamprosate.
Patients in the XR-NTX group were slightly older (45.91
years vs 44.24, P <.001; 43.53, P <.0001; 45.63, P = NS,
respectively). There were no differences in the percentages
of males in the groups (60% vs 58%, 62%, 59%; all P = NS).

However, patients given XR-NTX resided more commonly

in the East (34.0% vs 26%, 16%, 18%; all P <.0001) and
South (31% vs 19%, 16%, 26%; all P <.01) compared with
the Midwest and West. There was no clear pattern of SES
differences among the 4 groups.

Table 3 presents the pre-index clinical, utilization, and
cost characteristics of the 4 alcohol medication groups. In
terms of severity (proxied by percentage with a >3 Elixhauser
score) the XR-NTX group (31.0%) did not differ in high
comorbidity rates relative to oral NTX (34.5%) or disulfiram
(28.4%), but it was significantly lower compared with those
given acamprosate (37.9%, P = .0004). However, patients
in the XR-NTX group had a higher use of distinct psychi-
atric medication relative to the other groups. Compared
with patients in the XR-NTX cohort, during the pre-index
period, those receiving acamprosate had significantly more
detoxification facility days, and those given disulfiram had
significantly fewer. Also, the acamprosate group had more
detoxification and/or rehabilitation admissions and alcohol-
and non-alcohol-related admissions compared with those in
the XR-NTX group. During the pre-index period, the num-
ber of non—alcohol-related outpatient visits was significantly
higher in the XR-NTX group relative to others.

The total healthcare costs were significantly higher for
patients in the XR-NTX group compared with those in
the oral NTX and the disulfiram groups, but there were no
differences in pretreatment costs between XR-NTX and
acamprosate.

After adjusting for these baseline differences, the risk-
adjusted outcome results for the 4 groups are presented
in Table 4. Patients receiving XR-NTX had significantly
higher refill adherence rates than patients in the other
groups (21% vs 11% for oral NTX, 9% for disulfiram, and
6% for acamprosate). The number of persistence days was
also significantly higher (61.6 days vs 49.8 days with oral
naltrexone, 45.8 days with disulfiram, and 42.6 days with
acamprosate) (Figure 2A). Patients receiving XR-NTX had
a significantly lower number of distinct diagnoses relative to
those given acamprosate (3.05 vs 3.30), and a lower number
of psychiatric medications relative to those given disulfiram
(1.96 vs 2.80).

Inpatient healthcare utilization in the XR-NTX group
was significantly lower than that in the other groups.
Patients given XR-NTX spent significantly fewer days in
a detoxification facility relative to those given disulfiram
or acamprosate (227 days vs 429 days vs 741 days per 1000
patients, respectively). Detoxification and/or rehabilitation
admission and alcohol- and non-alcohol-related admission
were significantly lower in the XR-NTX group relative to
the other groups (P <.01) (Figure 2B). This translated
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H Table 2. Risk-Adjusted Outcomes in Alcohol-Dependent Patients With Any Versus No Medication

Post-Index Period (6 months after index date)
Outcome
Post-index number of distinct psychiatric diagnoses
Post-index number of distinct psychiatric medication
Healthcare utilization

Post-index number of detoxification facility days
(number of days/1000 patients)

Post-index inpatient (number of admissions/1000 patients)
Detoxification and/or rehabilitation
Alcohol-related inpatient admission
Non-alcohol-related inpatient admission
Post-index outpatient (number of visits/1000 patients)
Emergency department visit
Alcohol-related and physician provider
Alcohol-related and substance abuse psychosocial provider
Non-alcohol-related outpatient
Costs (per patient)
Post-index inpatient
Cost of detoxification and/or rehabilitation
Cost of alcohol-related inpatient admission
Cost of non-alcohol-related inpatient admission
Post-index outpatient
Cost of emergency department visit
Cost of alcohol-related physician provider
Cost of alcohol-related substance abuse psychosocial provider
Cost of non-alcohol-related
Post-index pharmacy
Cost of FDA-approved alcohol dependence medications
Cost of other psychiatric medications
Cost of nonpsychiatric medications
Total cost (per patient = inpatient + outpatient + pharmacy)

FDA indicates US Food and Drug Administration.

to lower inpatient costs per patient for detoxification and
rehabilitation (XR-NTX: $105 vs $192 with oral NTX,
$203 with disulfiram, and $288 with acamprosate), alcohol-
related inpatient admission (XR-NTX: $474 vs $618 with
oral NTX, $874 with disulfiram, and $1166 with acampro-
sate), and non—alcohol-related admission (XR-NTX: $730
vs $1091 with oral naltrexone, $1498 with disulfiram, and
$3885 with acamprosate).

Although outpatient healthcare utilization was similar
across the groups, the average patient receiving XR-NTX

Alcohol-Dependent Patients
(each group has N = 10,376)

Any medication No medication

Mean (SD) Mean (SD) P
3.07 (1.78) 3.19 (1.71) <.0001
2.25 (1.83) 1.39 (1.56) <.0001
483 (2489) 3497 (7293) <.0001
85 (336) 563 (641) <.0001
202 (562) 660 (863) <.0001
257 (650) 407 (757) <.0001
787 (2352) 648 (2169) <.0001
1454 (5266) 1970 (6064) <.0001
991 (4425) 1740 (5781) <.0001
13,349 (12,919) 14,101 (14,126) .0007
$209 ($1140) $1350 ($2863) <.0001
$801 ($3749) $2464 ($7025) <.0001
$2336 ($12,492) $2751 ($13,815) <.0001
$207 ($744) $173 ($695) <.0001
$199 ($988) $305 ($1204) <.0001
$87 ($440) $148 ($605) <.0001
$25 ($29) $27 ($32) .0592
$350 ($637) $1($17) <.0001
$228 ($677) $95 ($427) <.0001
$523 ($1153) $291 ($967) <.0001
$8134 ($15,887) $11,677 ($19,889) <.0001

had higher 6-month costs for ED visits ($272) vs oral agents
($227 with oral naltrexone, $227 with disulfiram, and $209
with acamprosate), and lower costs for alcohol-related physi-
cian provider visits (XR-NTX: $67 vs $107 oral NTX, $118
with disulfiram, and $291 with acamprosate) and alcohol and
substance abuse outpatient visits (XR-NTX: $46 vs $76 with
oral NTX, $114 with disulfiram, and $82 with acamprosate).
XR-NTX was associated with higher costs for non-alcohol-
related outpatient visits (NXT-XR: $4510 vs $3444 with oral
NTX, $3194 with disulfiram, and $3589 with acamprosate).
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H Table 3. Baseline Characteristics of Alcohol-Dependent Patients by Pharmacotherapy

Pre-Index Period (6-month period before index date)
Continuous variables
Clinical characteristics
Pre-index Deyo-Charlson comorbidity score
Pre-index Elixhauser comorbid conditions
Pre-index number of distinct psychiatric diagnoses
Pre-index number of distinct psychiatric medication
Healthcare utilization

Pre-index number of detoxification facility days
number of days/1000 patients)

Pre-index inpatient (number of admissions/1000 patients)
Detoxification and/or rehabilitation
Alcohol-related inpatient admission
Non-alcohol-related inpatient admission
Pre-index outpatient (number of visits/1000 patients)
Emergency department visits
Alcohol-related and physician provider
Alcohol-related and substance abuse psychosocial provider
Non-alcohol-related outpatient
Costs (per patient)
Pre-index inpatient
Cost of detoxification and/or rehabilitation
Cost of alcohol-related inpatient admission
Cost of non-alcohol-related inpatient admission
Pre-index outpatient
Cost of emergency department visits
Cost of alcohol-related and physician provider

Cost of alcohol-related and substance abuse
psychosocial provider

Cost of non-alcohol-related
Pre-index pharmacy
Cost of FDA-approved alcohol dependence medications
Cost of other psychiatric medications
Cost of nonpsychiatric medications
Total cost (per patient = inpatient + outpatient + pharmacy)

XR-NTX
(n =661)

Mean (SD)

0.41(0.91)
1.91 (1.71)
3.20 (1.89)
2.00 (1.79)

1212 (3802)

215 (536)
380 (840)
333 (766)

911 (2234)

773 (3785)

490 (2465)
12,470 (12,239)

$688 ($2344)
$1638 ($6032)
$2504 ($8362)

$244 ($700)
$82 ($468)
$53 ($329)

$25 ($27)

$100 ($174)

$163 ($486)

$5563 ($1436)
$9467 ($13,988)

FDA indicates US Food and Drug Administration; NTX, naltrexone; XR-NTX, extended-release injectable naltrexone.

Post-index pharmacy costs were higher for the XR-NTX
group; cost savings from inpatient and outpatient admis-
sions, however, resulted in total costs that were significantly
lower in patients given XR-NTX compared with those given
acamprosate ($6757 vs $10,345 per patient). Significant
differences in overall costs were not observed among the
NXT-XR group and other groups.

Discussion

Access to the combined data from these 2 large insurance
data sets allowed for the examination of clinical outcomes
and costs/benefits associated with available types of alcohol-
ism treatments (as employed in the US healthcare system),
resulting in the largest health economic evaluation of alco-
holism treatments reported to date in the literature.
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Alcohol Dependence Treatments

Oral NTX Disulfiram Acamprosate
(n =2391) (n =3492) (n = 8958)

Mean (SD) P Mean (SD) P Mean (SD) P
0.33 (0.82) .0280 0.33(0.92) .0233 0.40 (0.97) .7860
2.04 (1.73) .0850 1.74 (1.71) .0262 2.17 (1.75) .0001
3.14 (1.92) 4632 2.91 (1.96) .0004 3.08 (1.84) 1228
1.78 (1.68) .0055 1.73 (1.67) .0003 1.70 (1.64) <.0001
1376 (4169) .3375 803 (2805) .0086 1644 (3956) .0051
226 (525) .6384 165 (463) .0253 294 (529) .0003
350 (642) .3997 313 (704) .0553 469 (685) .0078
377 (686) 1775 297 (653) .2553 412 (735) .0107
810 (2055) 2954 840 (2209) .4560 772 (1993) 1207
622 (3155) .3486 1009 (4657) 1582 657 (3346) 4420
410 (5661) .6933 782 (3643) .0107 347 (2187) .1468

11,359 (11,964) .0381 10,877 (11,930) .0021 10,757 (10,804) .0005

$571 ($2000) 2407 $313 ($1275) .0001 $708 ($1890) .8334
$1360 ($4333) .2669 $1056 ($4452) .0183 $1660 ($5759) .9304
$2476 ($7975) .9396 $2420 ($19,299) .8555 $2619 ($9331) .7336

$252 ($789) .8013 $266 ($990) .5018 $225 ($740) .5050
$86 ($602) .8563 $122 ($743) .0740 $91 ($773) .6581
$38 ($312) .2870 $89 ($506) .0203 $35 ($312) 1620
$23 ($25) .0273 $22 ($29) .0040 $22 ($25) .0017

$0 ($0) <.0001 $0 ($0) <.0001 $0 ($0) <.0001

$145 ($525) 4096 $109 ($394) .0069 $114 ($398) .0118

$373 ($854) .0021 $308 ($838) <.0001 $360 ($858) .0007

$8031 ($12,113) .0165 $6904 ($21,495) .0001 $9543 ($118,914) .9556

This risk-adjusted analysis compared 20,752 patients
who received any versus no medication, and 15,502 patients
who received 1 of the 4 FDA-approved medications. A total
of 661 patients received treatment with XR-NTX, making
this the largest sample studied to date with this particular
treatment. In addition, the study involved a comprehensive
analysis of actual total healthcare costs paid and healthcare

service utilization. Results showed that, compared with
alcohol dependence treatment that did not include medi-
cation, medication-assisted treatment was associated with
significantly fewer admissions for detoxification and/or reha-
bilitation, alcohol-related inpatient medical care, and non—
alcohol-related inpatient medical care. Costs for services in
all of these inpatient categories were significantly lower in
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H Table 4. Risk-Adjusted Outcome Measures in Alcohol-Dependent Patients by Pharmacotherapy

Alcohol-Dependence Pharmacotherapy

XR-NTX Oral NTX Disulfiram Acamprosate

Post-Index Period (6 months after index date) (n=661) (n =2391) (n = 3492) (n = 8958)
Compliance and persistence with therapy % % P % P % P

Continuous MPR >0.8 21 1 <.0001 9 <.0001 6 <.0001
Outcome Mean Mean P Mean P Mean P

Persistence days with index medication 61.65 49.75 .00 45.81 .00 42.56 .00

Post-index number of distinct psychiatric 3.05 2.94 .20 3.04 .89 3.30 .04

diagnoses

Post-index number of distinct psychiatric 1.96 1.98 .78 2.80 .00 2.10 .20

medications

Healthcare utilization

Post-index number of detoxification facility 227 361 1442 429 .0472 741 .0039
days (number of days/1000 patients)

Post-index inpatient (number of
admissions/1000 patients)

Detoxification and/or rehabilitation 43 76 .0039 98 .0001 120 .0001
Alcohol-related inpatient admission 82 184 <.0001 268 <.0001 317 <.0001
Non-alcohol-related inpatient admission 109 205 <.0001 250 <.0001 343 <.0001

Post-index outpatient (number of
visits/1000 patients)

Emergency department visits 903 817 5017 823 .5604 809 5742
Alcohol-related and physician provider 1053 1154 .7007 1140 .7543 1678 1733
Alcohol-related and substance abuse 705 999 .1940 171 .0825 805 .6922
psychosocial provider

Non-alcohol-related outpatient 14,414 12,726 .0086 13,159 .0696 14,429 .9868

Cost (per patient)

Post-index inpatient

Cost of detoxification and/or rehabilitation $105 $192 <.0001 $203 <.0001 $288 <.0001

Cost of alcohol-related inpatient admission $474 $618 <.0001 $874 <.0001 $1166 <.0001

Cost of non-alcohol-related inpatient admission $730 $1091 <.0001 $1498 <.0001 $3885 <.0001
Post-index outpatient

Cost of emergency department visits $272 $227 .0007 $227 .0011 $209 .0001

Cost of alcohol-related and physician provider $67 $107 <.0001 $118 <.0001 $291 <.0001

Cost of alcohol-related and substance abuse $46 $76 <.0001 $114 <.0001 $82 <.0001

psychosocial provider

Cost of non-alcohol-related $4510 $3444 <.0001 $3194 <.0001 $3589 .0008
Post-index pharmacy

Cost of FDA-approved alcohol dependence $2230 $200 <.0001 $209 <.0001 $292 <.0001

medications

Cost of other psychiatric medications $326 $232 <.0001 $168 <.0001 $229 <.0001

Cost of nonpsychiatric medications $600 $477 <.0001 $417 <.0001 $537 .1160

Total cost (per patient = $6757 $6595 6431 $7107 .3601 $10,345  <.0001

inpatient + outpatient + pharmacy)

FDA indicates US Food and Drug Administration; MPR, medication possession ratio; NTX, naltrexone; XR-NTX, extended-release injectable naltrexone.
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patients who received a medication, and (despite signifi-
cantly higher costs for medications) total healthcare costs,
including inpatient, outpatient, and pharmacy costs, were
30% lower for patients who received a medication for their
alcohol dependence. With XR-NTX, cost data associated
with hospital admissions and stays reflected a similar picture.
Hospital costs for patients receiving XR-NTX were signifi-
cantly and substantially lower than those for patients receiv-
ing 1 of the 3 oral medications. Patients given XR-NTX used
fewer days in detoxification and had fewer admissions to the
hospital for any reason than patients given 1 of the 3 oral
medications.

Costs for services in all of these inpatient categories were
significantly lower for patients who received XR-NTX, and
despite significantly higher costs for XR-NTX, total health-
care costs, including inpatient, outpatient, and pharmacy
costs, were not significantly different from total costs with
oral NTX or disulfiram, and were 34% lower than with
acamprosate.

The frequency of hospital admission is an intensive uti-
lization and cost-related variable and may also represent a
proxy for morbidity, in the absence of direct clinical data
(which is lacking with retrospective claims data such as
these). As such, reduced hospitalization, which is obviously
important in cost reduction, is also an important objective in
its own right. For example, medication was associated with
30% lower costs than no medication treatment; compared
with no medication treatment, the relative risk reduction
associated with medication was 85% for admission to detoxi-
fication or rehabilitation, and 69% for alcohol-related admis-
sion. Among the 4 medications, total costs with XR-NTX
were not significantly different from oral NTX and disulfi-
ram, and they were 34% lower than those with acamprosate.
XR-NTX was associated with relative risk reductions for
admission to detoxification/rehabilitation of 43% versus oral
NTX, 56% versus disulfiram, and 64% versus acamprosate,
and reductions for admission to alcohol-related hospitaliza-
tion of 55% versus oral NTX, 69% versus disulfiram, and
74% versus acamprosate.

These reductions showed an inverse association with refill
persistence (Figure 2A). One of the most important chal-
lenges in the use of alcohol pharmacotherapies is retaining
patients in treatment (on medication) for clinically adequate
durations. In the 2 measures of treatment duration, partici-
pants receiving XR-NTX were retained significantly longer
and more continuously on medication than participants
receiving oral medications. Of the 4 agents, the 2 compliance
parameters, persistence (days with index medication) and

continuous mean possession ratio greater than 80% of days,

Alcohol Dependence Treatments

both showed a similar pattern (in increasing order of persis-
tence): acamprosate, disulfiram, oral NTX, and XR-NTX.
This pattern closely follows the burden of medication admin-
istration: acamprosate, 2 tablets 3 times daily; disulfiram and
oral NTX, 1 tablet once daily (oral NTX is sometimes given
in higher doses every other day); and XR-NTX, 1 injection
per month. Also, the pattern of persistence is opposite the
rate of admissions with the 4 medications (Figure 2B).

The cost differences found in these comparisons are
revealing, because the group treated with any medication
had overall medication costs that were more than double the
medication costs (ie, nonalcoholism medications) of those
with no alcoholism medications. Yet, their total healthcare
costs were less. Similarly, the cost of XR-NTX alone was up
to 10-fold higher than that for the oral alcohol dependence
agents (some of which are available as generic products).
Total healthcare costs, however, were either associated with
no difference or lower expense. This finding suggests that the
cost of a particular treatment should not be confused with
the overall cost of care and that the overall objective of qual-
ity and efficient healthcare needs to transcend the compart-
mentalization of costs within pharmacy benefit management
versus overall healthcare management.

These patients, in general, also had psychiatric and other
medical comorbidities. The reasons for the higher cost of psy-
chiatric and other medication are not clear. Physicians who
use alcoholism pharmacotherapies may be more familiar with
appropriate diagnosis and treatment of concurrent psychiat-
ric and medical conditions. Also, because the any medication
group spent less time in the hospital, effective outpatient
management may have necessitated more aggressive use of
outpatient medications.

Retrospective claims analyses such as these have a num-
ber of limitations. Because the study design did not include
random assignment to the any versus no medication condi-
tions, nor to specific medication conditions, the findings rep-
resent associations, but not necessarily causality. The cohorts
may have had unobserved differences in baseline character-
istics; for example, patient motivation or healthcare service
quality (eg, physician knowledge and training, psychosocial
treatment methods used), so that the precise contribution
of medication or type of medication cannot be definitively
determined. Because there were no quantitative measures
of baseline alcohol use, comparability of the participants’
alcohol-use disorder severity across treatment conditions
could not be ensured. Similarly, the absence of these base-
line data make it impossible to compare reduction in alcohol
quantity or frequency across conditions, a commonly used

outcome measure in treatment outcome research. No data
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B Figure 2. Alcohol Dependence Pharmacotherapies: Health Economic Outcomes 6 Months After Index Date
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are available regarding adverse events, which are important
considerations, given that medications are known to have
side effects, some of which are associated with boxed warn-
ings on the prescribing information, and these differ between
the oral and the injectable agents. Also, the time frame for
outcomes was limited to 6 months and the samples consisted
of commercial insureds as opposed to Medicaid or uninsured

patients. Furthermore, the XR-NTX sample was smaller than
the others (because it is the most recently introduced agent),
subject inclusion was limited to patients with 1 year of con-
tinuous enrollment (which could omit those who lost insur-
ance due to job loss), no information was available as to the
recommended or adequate duration of treatment, and oral
medication adherence was only indirectly measured through
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prescription refills (therefore no information was available to
confirm that patients took their oral medications).

Despite these limitations, the study has some relevant
strengths. Baseline data (Table 2), with propensity-score
matching and inverse probability weighting across a num-
ber of demographic, clinical, and utilization variables,
demonstrated good comparability between the any versus
no medication cohorts. The analysis showed robust find-
ings in healthcare cost and utilization domains, a major
strength that mitigates the limitation of not having
alcohol consumption data. Although the average treat-
ment duration was 2 to 3 months, meaningful outcomes
were detected over a 6-month time frame, indicating
that treatment benefits may outlast the active treatment
phase. The patterns observed with medication adherence,
hospital utilization, and costs demonstrated a high degree
of internal consistency. External validity was also strong,
given the relatively large sample sizes composed of real-
world patients treated by community providers and given
conventional treatment.

These findings are compatible with real-world evalua-
tions of alcohol pharmacotherapy refill persistence.'>!4!7
Three prior analyses of pharmacy claims for oral NTX refills
have shown that as few as half of patients obtain the first
refill, and most do not complete a reasonable course of treat-
ment.'>!* One of these studies found significantly lower refill
rates for oral alcohol pharmacotherapies than for statins,
antidepressants, and antipsychotics,'* and another found that
refill failure was associated with significantly more detoxifi-
cations and hospital admissions.!?

More recently, a retrospective claims analysis in NJ Blue
Cross Blue Shield insureds found that although medication
persistence remains an issue, XR-NTX was associated with
significant reductions in cost due to alcohol-related hos-
pitalizations, total medical costs, and total pharmacy costs
(see the article by Jan et al in this supplement).”> A study of
AETNA beneficiaries showed that patients given XR-NTX
persisted with treatment longer than those given oral
medications, and XR-NTX was associated with decreased
inpatient and emergency healthcare costs and utilization to
a greater extent than patients receiving 1 of the 3 oral agents
(see the article by Bryson et al in this supplement).*

Mark et al also analyzed retrospective commercial claims
between any versus no medication, and among the 4 FDA-
approved alcoholism medications. They determined that
medication was associated with less detoxification and
alcoholism-related inpatient care. That study also showed a
similar pattern among the 4 medications; increased burden
of medication administration (acamprosate >oral NTX or

Alcohol Dependence Treatments

disulfiram >XR-NTX) was associated with decreased refill
persistence. The XR-NTX cohort used 224 detoxification
days per 1000 patients (vs 227 in the present study) and
was associated with the fewest days for detoxification or
alcohol-related hospitalizations among the 4 agents.'® The
present study replicates those findings and extends them,
because the earlier study consisted of a single data source
(examining 5954 matched cases in the any vs no medica-
tion comparison and 295 patients given XR-NTX) and used
estimated charges and calculated these for only detoxifica-
tion and alcohol-related inpatient admissions, whereas the
present study combined 2 large data sources (examining
20,752 overall cases and 661 patients given XR-NTX) and
calculated actual expended dollars for all healthcare costs,
including the costs of the agents.

The relationships between use of medications, counsel-
ing, and utilization/cost outcomes suggested in these data
are intriguing and raise important questions for further
research. Although this study confined its cost evaluation to
healthcare expenditures, society bears additional costs from
alcohol dependence, due to deterioration, absenteeism and
loss in the workforce, damage to property and life, and court
proceedings and incarceration in the justice system. These
costs are worthy of future analysis as well. Effectiveness
findings with medication-assisted treatment that takes these
aggregate burdens into account have led to implementa-
tion strategies in the public sector.** The National Quality
Forum issued a statement in 2007 that “pharmacotherapy
should be a standard component of treatment for SUD

» 35

[substance use disorders]”** and efforts to increase pharma-

cotherapy use and design performance measures are under
way.’® Effective treatment with medication, and particularly
the most effective pharmacologic therapy, is an opportunity
that continues to warrant research, education, and imple-
mentation initiatives from healthcare systems, insurers, and

policymakers.
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Cost and Utilization Outcomes of
Opioid-Dependence Treatments

Onur Baser, MS, PhD; Mady Chalk, PhD; David A. Fiellin, MD;
and David R. Gastfriend, MD

pioid-dependence disorder, or addiction, is a com-

plex brain disease characterized by “uncontrollable

drug craving, along with compulsive drug seeking

and use that persist even in the face of devastating
consequences.”! In 2009, there were over 2 million opioid-depen-
dent adults in the United States’ and prescription opioid depen-
dence has been increasing over the last 20 years due to growth in
prescribing of high potency opioids for the treatment of pain. Drug
overdose deaths now surpass gunshot deaths; in 16 states overdose
deaths are more common than lethal car crashes, and drugged driv-
ing occurs at higher levels than alcohol-impaired driving.> Among
those dependent upon heroin, it is estimated that more than 18
years of potential life are lost by age 65, with the leading causes of
death being overdose, chionic liverdisease, and accidents.* The cost
of heroin dependénce in the United States was estimated at $21
billion in 2000.?

There are 3 main classes of, oral pharmacologic treatments for
opioid dependence: ‘opioid: réceptor agonists (methadone),® partial
agonists (buprenorphine, buprenorphine/naloxone),” and antago-
nists (oral naltrexone [NTX]).® Agonist therapy is effective for a
broad range of dependence consequences and outcomes, although
diversion and abuse can be problematic.” Antagonist therapy (ie,
oral NTX) is not abused; however, its clinical effectiveness has been
limited by poor patient compliance with daily dosing,'® leading the
National Institute on Drug Abuse to call for a sustained-release
antagonist preparation.!! Extended-release naltrexone (XR-NTX)!?
was approved by the US Food and Drug Administration (FDA)
in October 2010 for the treatment of alcohol dependence and the
prevention of relapse to opioid dependence following detoxification.

Much of the population with opioid dependence remains
untreated, due to obstacles including denial about the disease, poor
motivation, stigma, limited insurance coverage, and limited access
to care; factors that have been proposed to improve this situation
include expanded access to opioid agonist treatment, treatment with
a nonreinforcing “blocker,” treatment in a conventional medical set-
ting, and an approach that conforms to the abstinence model.>">!¢

Given the growing health and social burdens of opioid depen-
dence and new formulations and approaches to treatment intro-
duced in the past 10 years, the present study was designed to

examine a comprehensive range of real-world healthcare costs and

Abstract

Objectives: To evaluate the healthcare costs associ-
ated with treatment of opioid-dependence disorder
with medications versus no medication, and with
the 4 agents approved by the US Food and Drug
Administration (FDA).

Study Design: Retrospective claims database analysis.

Methods: Eligible adults with opioid dependence were
identified from a large US health plan and the
PharMetrics Integrated Database. Data included all
medical and pharmacy claims at all available health-
care sites. Case-mix adjustment was applied using
baseline demographic, clinical, and healthcare utiliza-
tion variables for 13,316 patients; half of these patients
used an FDA-approved medication for opioid depen-
dence. A similar comparison was performed among
10,513 patients treated with extended-release naltrex-
one (NTX-XR) (n = 156) prior to FDA approval for opi-
oid dependence or with a medication approved at the
time: oral naltrexone (NTX) (n = 845), buprenorphine
(n = 7596), or methadone (n = 1916). Analyses calcu-
lated 6-month persistence, utilization, and paid claims
for opioid-dependence medications, detoxification and
rehabilitation, opioid-related and non-related inpatient
admissions, outpatient services, and total costs.

Results: Medication was associated with fewer inpa-
tient admissions of all types. Despite higher costs for
medications, total healthcare costs, including inpa-
tient, outpatient, and pharmacy costs, were 29% lower
for patients who received a medication for opioid
dependence versus patients treated without medica-
tion. Patients given XR-NTX had fewer opioid-related
and non-opioid-related hospitalizations than patients
receiving oral medications. Despite higher costs for
XR-NTX, total healthcare costs were not significantly
different from those for oral NTX or buprenorphine,
and were 49% lower than those for methadone.

Conclusion: Patients with opioid dependence who
received medication for this disorder had lower hospi-
tal utilization and total costs than patients who did not
receive pharmacologic therapy. Patients who received
XR-NTX had lower inpatient healthcare utilization at
comparable or lower total costs than those receiving
oral medications.

(Am J Manag Care. 2011,17:5235-5248)

For author information and disclosures, see end of text.
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utilization with available treatments, including treatment
with no medication, treatment with any of the currently
approved medications, and among the currently approved

medications, treatment with each of the 4 agents.

Methods

Data Sources and Study Population

Health Insurance Portability and Accountability Act—
compliant pharmacy and medical administrative claims
data from a proprietary US health plan and the PharMetrics
Integrated Database for calendar years 2005 through 2009
were used for this retrospective, longitudinal study. For the
first source, data for approximately 14 million individuals
was available in 2008. The PharMetrics Integrated Database
includes 85 US health plans providing healthcare coverage
to more than 10 million persons annually throughout the
United States. These data sources are well validated and were
chosen because they cover large numbers of patients across
all parts of the United States.

The end points of the study were healthcare cost and
utilization. Two different comparisons were conducted: (1)
between treated patients with any medication versus no
medication, and (2) among patients treated with medica-
tion, comparison of patients treated with (a) XR-NTX; (b)
oral NTX; (c) buprenorphine (with or without naloxone);
and (d) methadone. Patients treated with XR-NTX were
identified on the basis of an outpatient drug claim from
the National Drug Code (NDC) or medical claims from
the Healthcare Common Procedure Coding System code
(because it is the 1 agent administered with a procedure).
The other medications were identified using outpatient drug
claims based on NDCs.

For patients in the no medication group, the index date
was defined as the first medical claim for a nonpharmacologic
treatment, such as a detoxification facility claim, a substance
abuse treatment facility claim, or a substance abuse counsel-
ing claim. The index date for the group with medication use
was determined as the earliest pharmacy claim for opioid
medication.

The database’s study population included patients contin-
uously enrolled in a commercial health plan for at least 1 year
(6 months pre—index date and 6 months post—index date).
Patients were required to have at least 1 claim for opioid
dependence or opioid-use disorder (International Classification
of Diseases, 9th Reuvision, Clinical Modification [ICD-9-CM]
codes 304.0x, 304.7x) in the 6 months prior to the index
date or on the index date. Patients were excluded from the
analysis if they (1) had claims for pharmacologic treatment

for opioid dependence in the 1 month prior to the index

date for patients with claims for oral NTX, buprenorphine,
methadone, or nonpharmacologic treatment on the index
date; or (2) had claims with a diagnosis of acute hepatitis or
liver failure in the 6 months pre-index. This later restriction
was applied due to the varying hepatic safety profiles of the
medications.'”"” Figure 1 details the patient cohorts.

Study Variables

Patients’ age, sex, and geographic region were determined
from the claims record. Using a previously validated formula
for socioeconomic status,”® we constructed a summary mea-
sure of socioeconomic status for each US Zone Improvement
Plan (ZIP) code using data on income, education, and
occupation from the 2000 US Census, and then linked this
information to the patients’ ZIP code of residence in the ana-
lytic files.?! Comorbid conditions were measured during the
6-month period before the index date and defined using the
methods of Elixhauser?? and Charlson® to produce a single
score for use in multivariate models. The Deyo-Charlson
comorbidity score is an ICD-9 code adaption of the Charlson
index, which assigns a range of weights, from 1 to 6 according
to disease severity, for 19 conditions. The Elixhauser score is
also a claims-based comorbidity index which sums a patient’s
comorbid conditions from among 30 ICD-9-CM comorbidity
flags, differentiating secondary diagnoses from comorbidities
by using diagnosis-related groups.

Costs were calculated using the actual patient claims for
healthcare use in the matched cohort. They are measured
during both the pre- and post-index periods. In addition to
the overall costs, the costs of detoxification and/or rehabili-
tation visits, opioid- and non—opioid-related inpatient and
outpatient visits and emergency department (ED) visits,
opioid-related physician visits, and opioid and substance
abuse psychosocial provider visits were calculated.

Healthcare utilizations are represented per 1000 patients
and detailed similar to healthcare costs. Adherence and
persistence were measured using medication possession ratio
(MPR) and time from the index date until time of discon-
tinuation. MPR was calculated as the ratio of days’ supply of
the index medication to total days in the observation period
and it was corrected for inpatient events under the assump-
tion that during hospitalization, medication is supplied by
the facility. The date of discontinuation was defined by the
run-out days supply of the last prescription filled prior to the
gap in therapy.

Analyses
Baseline characteristics were compared between patient

cohorts and descriptive statistics were calculated as mean
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(standard deviation) and per-
centages. Differences between
the cohorts were analyzed using
the t-test, Mann-Whitney U
tests, and x? tests.

A challenge to retrospective
cohort studies in general—and
to this study in particular—is
the question of comparability of

patient groups at the time of

Cost and Utilization Outcomes of Opioid-Dependence Treatments

B Figure 1. Patient Selection Process
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v
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Patients with no prescription claims,
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characteristics can be removed.?’ No medication
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be implemented in a variety of
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ways. For medication and non- .
Any medication

medication cohorts we used a

logistic regression model to pre-
dict the probability that patients
belong in each group on the basis
of their observed characteristics. The model covariates con-
sisted of age, sex, region, and socioeconomic status variables,
baseline healthcare comorbidities, utilization, and costs.
Once each patient was assigned a propensity score,
patients in the medication cohort were matched with the
pool of patients in the nonmedication cohort. Matching
was undertaken using nearest neighbor 1:1 matching and
the resulting matched cohort was compared to determine
whether balanced cohorts were created.”® Statistical analyses
were performed using SAS v9.2 (SAS Institute, Cary, North
Carolina) and STATA v10 (Stata Corp, College Station,
Texas).

156 845 7596 1916
Extended- Oral Buprenorphine| | Methadone
release naltrexone
naltrexone

For treatment types in the medication cohort, to further
control for unobserved biases, the instrumental variable (IV)
approach was used. One of the limitations of propensity-
score matching analyses is that they control for observed bias
(ie, selection from observed and measured factors) but not
for unobserved bias. The IV approach is a technique that can
be used to control for both observed and unobserved sources
of bias, and to ascertain whether the results from the more
standard approaches (propensity-score matching or multi-
variate regression) diverge from the IV results.

An instrument is a variable that does not belong in the
explanatory equation and is correlated with the endogenous
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H Table 1. Baseline Characteristics of Opioid-Dependent Patients With and Without Any Medication

Post-Index Period (6 months after index date)
Continuous variables
Pre-index Deyo-Charlson comorbidity score
Pre-index Elixhauser comorbid conditions
Pre-index number of distinct psychiatric diagnoses
Pre-index number of distinct psychiatric medications
Healthcare utilization

Pre-index number of detoxification facility days
(number of days/1000 patients)

Pre-index inpatient (number of admissions/1000 patients)
Detoxification and/or rehabilitation
Opioid-related inpatient admission
Non-opioid-related inpatient admission
Pre-index outpatient (number of visits/1000 patients)
Emergency department visits
Opioid-related and physician provider
Opioid-related and substance abuse psychosocial provider
Non-opioid-related outpatient
Costs (per patient)
Pre-index inpatient
Cost of detoxification and/or rehabilitation
Cost of opioid-related inpatient admission
Cost of non—opioid-related inpatient admission
Pre-index outpatient
Cost of emergency department visits
Cost of opioid-related and physician provider

Cost of opioid-related and substance abuse
psychosocial provider

Cost of non—opioid-related
Pre-index pharmacy
Cost of FDA-approved opioid-dependence medications
Cost of other psychiatric medications
Cost of nonpsychiatric medications
Total cost (including inpatient, outpatient, and pharmacy)
FDA indicates US Food and Drug Administration.

explanatory variables, conditional on the other covariates.
In this study, because XR-NTX was not yet approved for the
opioid dependence treatment indication (and was therefore
being utilized off label), its use often required unique physi-
cian considerations and reimbursement processes resulting
in unique cohort characteristics. Therefore, due to a high
probability that unobserved bias would play a role in the use
of this agent, copayment and physician/provider prescribing
patterns derived from the claims and provider-level data
served as instruments. The variables were tested to determine
whether they were strong or weak instruments. From prior

Opioid-Dependence Treatment

Any Medication

No Medication

(N =10,513) (N = 8630)

Mean (SD) Mean (SD) P
0.35(0.98) 0.33 (0.95) 1489
1.56 (1.65) 1.27 (1.61) <.0001
2.56 (1.78) 2.25 (1.85) <.0001
2.25 (2.04) 1.61 (1.90) <.0001
1092 (3110) 109 (1786) <.0001
195 (462) 16 (201) <.0001
221 (523) 48 (255) <.0001
384 (884) 277 (811) <.0001
1410 (4241) 1107 (3491) <.0001
266 (1795) 105 (1080) <.0001
117 (1154) 93 (1184) 1471
14,152 (16,098) 12,951 (15,279) <.0001
$430 ($1497) $0 ($0) <.0001
$665 ($2768) $156 ($1513) <.0001
$4581 ($29,587) $2689 ($16,097) <.0001
$4450 ($1484) $328 ($1326) <.0001
$28 ($292) $9 ($202) <.0001
$14 ($175) $6 ($116) .0002
$30 ($42) $26 ($35) <.0001

Mean (SD) Mean (SD) P
$2 ($53) $0 ($0) <.0001
$176 ($531) $77 ($366) <.0001
$913 ($2757) $380 ($1865) <.0001
$10,710 ($34,138) $6791 ($18,916) <.0001

experience, it is known that physicians’ prescribing patterns
are very strong instruments because they are strongly related

to treatment choices.

Results

Table 1 reports the baseline demographic and clinical
characteristics of the sample, stratified by the any medication
and no medication groups. Patients were similar in terms of
age (36.2 years vs 36.2, respectively; P = NS) and sex (61.5%
male vs 60.3%, respectively; P = NS). Patients in the any
medication cohort were less likely to be from the South
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H Table 2. Risk-Adjusted Outcomes in Opioid-Dependent Patients With and Without Any Medication

Post-index period (6 months after index date)
Outcome
Post-index number of distinct psychiatric diagnoses
Post-index number of distinct psychiatric medications
Healthcare utilization

Post-index number of detoxification facility days (number
of days/1000 patients)

Post-index inpatient (number of admissions/1000 patients)
Detoxification and/or rehabilitation
Opioid-related inpatient admission
Non-opioid-related inpatient admission
Post-index outpatient (number of visits/1000 patients)
Emergency department visits
Opioid-related and physician provider
Opioid-related and substance abuse psychosocial provider
Non-opioid-related outpatient
Costs (per patient)
Post-index inpatient
Cost of detoxification and/or rehabilitation
Cost of opioid-related inpatient admission
Cost of non—opioid-related inpatient admission
Post-index outpatient
Cost of emergency department visit
Cost of opioid-related and physician provider

Cost of opioid-related substance abuse
psychosocial provider

Cost of non—opioid-related
Post-index pharmacy
Cost of FDA-approved opioid-dependence medications
Cost of other psychiatric medications
Cost of nonpsychiatric medications

Total cost per patient (including inpatient, outpatient,
and pharmacy)

FDA indicates US Food and Drug Administration.

(18.5%) than patients in the no medication cohort (33.4%; P
<.0001), and a smaller percentage had socioeconomic status
scores in the bottom third (27.6%) relative to patients in the
no medication cohort (39.8%; P <.0001).

As expected, given the possibilities for adverse selection,
patients in the any medication cohort appeared to be sicker
than those in the no medication cohort, both medically, with
more having an Elixhauser comorbidity score of 3 or greater
(22.9% vs 18.4%, respectively; P <.0001), and psychiatri-
cally, with more having psychiatric diagnoses and taking
psychiatric medications (P <.001 for all comparisons).

Opioid-Dependence Treatment

Any Medication No Medication

(N = 6658) (N = 6658)

Mean (SD) Mean (SD) P
3.01 (1.70) 3.81(2.14) <.0001
2.49 (2.14) 1.91 (2.05) <.0001
447 (2250) 4758 (7840) <.0001
74 (317) 770 (721) <.0001
111 (407) 677 (811) <.0001
292 (787) 731 (1417) <.0001
1084 (3090) 1041 (3125) .0372
1104 (3941) 776 (3724) <.0001
301 (2054) 553 (3196) <.0001
17389 (17147) 17119 (17.663) .1185
$205 ($1240) $2083 ($3434) <.0001
$381 ($2299) $1823 ($4800) <.0001
$2928 ($15,420) $4184 ($21,621) <.0001
$357 ($1211) $288 ($1182) <.0001
$115 ($565) $91 ($550) <.0001
$25 ($213) $47 ($361) <.0001
$35 ($40) $323 ($40) .0002
$1078 ($1256) $1($41) <.0001
$278 ($755) $132 ($498) <.0001
$851 ($2158) $357 ($1169) <.0001
$10,192 ($19,472) $14,353 ($25,780) <.0001

In terms of healthcare utilization, the 6 month pre-index
utilization was higher in the any medication group, including
number of detoxification facility days, detoxification and/or
rehabilitation admissions, opioid-related and non-opioid-
related inpatient and outpatient admissions, ED visits, and
opioid-related provider visits.

This greater utilization in the any medication group
translated into higher healthcare costs relative to the no
medication group. Compared with patients not receiving
medication, all of the inpatient and outpatient costs were
significantly higher in those receiving medication. The
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M Table 3. Baseline Characteristics in Opioid-Dependent Patients by Pharmacotherapy

Opioid Dependence Medication

XR-NTX Oral NTX Buprenorphine Methadone
Pre-Index Period (n = 156) (n = 845) (n = 7596) (n=1916)
Patient characteristics n (%) n (%) P n (%) P n (%) P
Pre-index severity (Elixhauser >3) 53 (34.0%) 293 (34.7%) .8658 1421 (18.1%) <.0001 635 (33.1%) .8319
Continuous variables Mean Mean P Mean P Mean P
Clinical characteristics
Pre-index Deyo-Charlson 0.22 (0.67) 0.24 (0.66) 7494 0.26 (0.79) 4480 0.77 (1.55) <.0001
comorbidity score
Pre-index Elixhauser comorbid 2.06 (1.75) 2.05 (1.67) .9304 1.37 (1.49) <.0001 2.05 (2.04) .9105
conditions
Pre-index number of distinct 3.76 (2.06) 3.78 (2.29) .8825 2.48 (1.67) <.0001 2.23 (1.69) <.0001
psychiatric diagnoses
Pre-index number of distinct 2.70(2.72) 2.48 (2.27) .3518 2.12 (1.90) .0086 2.62 (2.31) 7277
psychiatric medications
Healthcare utilization
Pre-index number of detoxifi- 2391 (5486) 1782 (3474) .1828 1188 (3201) .0071 301 (1918) <.0001
cation facility days (number
of days/1000 patients)
Pre-index inpatient (number of
admissions/1000 patients)
Detoxification and/or 353 (660) 336 (568) .7705 212 (475) .0091 53 (261) <.0001
rehabilitation
Opioid-related inpatient 282 (1418) 351 (5683) 5478 237 (509) .6913 95 (368) 1023
admission
Non-opioid-related inpatient 718 (1135) 680 (1077) .7029 273 (717) <.0001 668 (1208) 5999
admission
Outpatient (number of
visits/1000 patients)
Emergency department visits 1154 (2717) 1322 (3701) .5055 1331 (3543) 4240 1781 (6489) .0177
Opioid-related and physician 750 (3753) 328 (1926) 1718 284 (1844) 1239 127 (1181) .0405
provider
Opioid-related and substance 699 (3880) 214 (1382) 1250 113 (1109) .0616 43 (576) .0366
abuse psychosocial provider
Non-opioid-related outpatient 15,494 (14,515) 14,669 (15,263) .5184 12,125 (14,390) .0047 21,853 (20,137) <.0001
Costs (per patient)
Pre-index inpatient
Cost of detoxification and/or $1083 ($2793) $767 ($1832) 1754 $458 ($1538) .0060 $119 ($790) <.0001
rehabilitation
Cost of opioid-related inpatient $607 ($1994) $1108 ($3188) .0102 $721 ($2946) 4859 $253 ($1598) .0320
admission
Cost of non-opioid-related $3407 ($7753) $4386 ($13,666)  .2096 $2412 ($11,495) 1189 $13,360 ($64,017) <.0001
inpatient admission
Pre-index outpatient
Cost of emergency department $425 ($1316) $455 ($1639) .8049 $445 ($1321) .8502 $467 ($1961) 7180
visits
Cost of opioid-related and $111 ($627) $50 ($445) 2449 $29 ($292) 1047 $8 ($98) .0431
physician provider
Cost of opioid-related and $74 ($567) $41 ($311) 4695 $13 ($156) 1762 $4 ($53) 1212
substance abuse
psychosocial provider
Cost of non—-opioid-related $30 ($34) $29 ($35) .9012 $26 ($37) 1353 $48 ($56) <.0001
Pre-index pharmacy
Cost of FDA-approved opioid $157 ($408) $0 ($0) <.0001 $0 ($0) <.0001 $0 ($0) <.0001
-dependence medications
Cost of other psychiatric $282 ($722) $217 ($600) 2911 $172 ($520) .0604 $164 ($521) .0473
medications
Cost of nonpsychiatric $598 ($1285) $530 ($1295) .5459 $845 ($2330) .0213 $1377 ($4362)  <.0001
medications
Total cost (including inpatient, $10,393 ($12,677)  $11,527 ($17455)  .3368  $7753,216 ($15,868,760)  .0114  $22,098 ($71,320) <.0001
outpatient, and pharmacy)
FDA indicates US Food and Drug Administration; NTX, naltrexone; XR-NTX, extended-release injectable naltrexone.
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6-month total cost including inpatient, outpatient, and
pharmacy costs was $10,710 per patient in the any medi-
cation group compared with $6791 per patient in the no
medication group.

Using propensity-score matching, 6658 patients from
each group were matched. Table 2 presents the risk-adjust-
ed 6-month outcomes following the index treatment for
patients in the any medication and no medication groups.
Patients in the any medication group had fewer psychiatric
diagnoses (3.01 vs 3.81), but more frequent use of distinct
psychiatric medications (2.49 vs 1.91) relative to patients in
the no medication group. Compared with patients in the no
medication group, the number of detoxification facility days
was significantly lower for patients in the any medication
group (4758 vs 447 per 1000 patients). Post-index detoxi-
fication and/or rehabilitation admissions (74 vs 770) and
opioid-related (111 vs 677) and non—opioid-related (292 vs
731) admissions were significantly lower per 1000 patients in
the any medication group compared with the no medication
group. Fewer inpatient admissions translated into lower inpa-
tient costs in the any medication group. In particular, the
6-month costs per patient among those receiving medication
for detoxification and/or rehabilitation admissions ($205 vs
$2083) and opioid-related ($381 vs $1823) and non—opioid-
related ($2928 vs $4184) admissions were significantly lower
compared with those not receiving medication.

The pattern of healthcare utilization and cost for outpa-
tient services was more mixed, with significantly higher use
and cost associated with some categories of outpatient services
in the any medication group. Overall healthcare cost savings,
however, were $4161 per patient treated with medication rela-
tive to those not receiving medication ($10,192 vs $14,353).

Out of 10,513 patients who were given medication, 156
(1.5%) patients were treated with XR-NTX, 845 (8.3%)
with oral NTX, 7596 (72%) with buprenorphine, and 1916
(18.2%) with methadone. Patients in the XR-NTX group
were more likely to be male (75% vs 58.7%, 64.1%, and
51.4%, respectively; all P <.01) and tended to reside in the
eastern part of the United States relative to the other groups
(37.8% vs 30.2%, P = .06; 30.4%, P <.05; and 14.2%, P
<.0001, respectively). They were older (36.9 years) com-
pared with patients who received oral NTX (34.2; P = .02)
or buprenorphine (34.8; P = .06), but younger relative to
methadone users (42.3%; P <.0001). The XR-NTX group
had significantly fewer patients with the lowest socioeco-
nomic score relative to all 3 oral medication groups (18.6%
vs 31.7%, 26.0%, and 32.9%, respectively; all P <.05).

Patient pre-index clinical characteristics in the 4 opioid

medication groups are presented in Table 3. Although the

distribution was similar among the other groups, patients
given buprenorphine appeared to be healthier at the base-
line, with significantly fewer patients with an Elixhauser
index score of 3 or greater, and fewer distinct psychiatric
diagnoses and medications.

Patients in the XR-NTX cohort spent significantly more
days in a detoxification facility (2391 per 1000 patients) rela-
tive to those in the buprenorphine (1188) and methadone
(301) cohorts. Similarly, the number of patients admitted to
detoxification and/or rehabilitation centers at baseline was
greater for those given XR-NTX (353) versus those given
buprenorphine (212) and methadone (53). This translated
into a higher cost for detoxification and rehabilitation at
baseline in patients receiving XR-NTX. QOutpatient resource
use and cost were similar among the groups at baseline,
excepting significantly greater opioid-related outpatient
physician visits and costs and significantly less non—opioid-
related outpatient visits and costs in the XR-NTX group
compared with the methadone group.

Total healthcare cost during the 6-month pre-index
period for patients in the XR-NTX group was significantly
higher versus the buprenorphine group, but lower versus
the methadone group. Among opioid-dependent patients
at baseline, there were no significant differences in costs
between the XR-NTX and oral NTX groups.

Overall, the XR-NTX group showed notable cohort
differences, including a greater percentage of patients who
were male, were from the eastern United States, had higher
socioeconomic status, and had higher utilization rates for
physician services and detoxification. This pattern indicated
a substantial degree of prescribing bias, consistent with the
fact that XR-NTX was not yet approved by the FDA for
the prevention of relapse to opioid dependence following
detoxification. Baseline differences among the opioid treat-
ment groups were controlled using the instrumental variable
approach; risk-adjusted outcomes are presented in Figure 2
and Table 4.

Compared with patients given oral NTX, those given
XR-NTX had a greater number of refill persistence days (55
vs 61 days, respectively), fewer distinct psychiatric medica-
tions (2.34 vs 1.99, respectively), fewer detoxification days
(71 vs 62 per 1000 patients, respectively), fewer detoxifica-
tion or rehabilitation admissions (84 vs 69, respectively),
fewer ED visits (767 vs 608, respectively), and significantly
fewer opioid-related inpatient admission rates (145 vs 93,
respectively) and non—opioid-related inpatient admission
rates (387 vs 234, respectively) (Figure 2A).

The overall healthcare costs for patients given XR-NTX
were not different from those given buprenorphine,
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B Figure 2. Opioid-Dependence Pharmacotherapies: Health Economic Outcomes 6 Months After Index Date

A. Inpatient Admissions per 1000 Patients:
Instrumental Variable Matched Outcomes 6 Months After Index Date
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B Figure 2. Opioid-Dependence Pharmacotherapies: Health Economic Outcomes 6 Months After Index Date
(Continued)
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H Table 4. Risk-Adjusted Outcomes Measures in Opioid-Dependent Patients by Pharmacotherapy
Opioid Dependence Medication

XR-NTX Oral NTX Buprenorphine Methadone

Post-Index Period (n = 156) (n = 845) (n = 7596) (n=1916)
Compliance and persistence with therapy % % P % P % P

Continuous MPR >0.8 21 8 <.0001 34 .0105 29 .0959
Outcome Mean Mean P Mean P Mean P

Persistence days with index medication 61.49 54.98 229 68.92 0.142 62.8 .798

Post-index number of distinct psychiatric .57 3.47 727 3.12 .004 2.7 <.0001

diagnoses

Post-index number of distinct psychiatric 1.99 2.34 .062 2.59 .001 2.72 <.0001

medications

Healthcare utilization

Post-index number of detoxification facility 62 71 672 66 .851 82 .333
visits (number of visits/1000 patients)

Post-index inpatient (number of
admissions/1000 patients)

Detoxification and/or rehabilitation 69 84 .61 79 .704 101 .243
Opioid-related inpatient admission 93 145 .005 249 .007 198 .025
Non-opioid-related inpatient admission 234 387 .027 397 .001 561 <.0001

Post-index outpatient (number of
visits/1000 patients)

Emergency department visits 608 767 575 1092 .067 1590 <.0001
Opioid-related and physician provider 869 395 173 1362 13 452 .208
Opioid-related and substance abuse 528 452 .705 391 465 241 132
psychosocial provider

Non-opioid-related outpatient 16,654 16,338 .824 16,840 .889 22,054 <.0001

Costs (per patient)

Post-index inpatient

Cost of detoxification and/or rehabilitation $216 $193 571 $219 721 $264 .619
Cost of opioid-related inpatient admission $213 $137 725 $440 263 $457 .235
Cost of non-opioid-related inpatient $2003 $3528 296 $2290 .834 $7976  <.0001
admission

Post-index outpatient

Cost of emergency department visits $184 $283 409 $402 .051 $462 .014

Cost of opioid-related and physician provider $95 $6 .077 $150 243 $52 .37

Cost of opioid-related and substance abuse $29 $267 .903 $34 782 $22 735

psychosocial provider

Cost of non—opioid-related $4510 $4068 248 $3678 .025 $6173 .0005
Post-index pharmacy

Cost of FDA-approved opioid-dependence $2842 $398 <.0001 $1297 <.0001 $211 <.0001

medications

Cost of other psychiatric medications $187 $242 431 $343 .017 $1778 .888

Cost of nonpsychiatric medications $364 $336 .904 $911 .014 $1196  <.0001
Total cost (per patient = inpatient, $8582 $8903 .867 $10,049 414 $16,7562 <.0001

outpatient, and pharmacy)

FDA indicates US Food and Drug Administration; MPR, medication possession ratio; NTX, naltrexone; XR-NTX, extended-release injectable naltrexone.
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despite significantly greater costs for the FDA-approved
opioid-dependence medication ($2842 vs $1297, respec-
tively)(Figure 2C). Patients receiving buprenorphine had
greater refill persistence than those receiving XR-NTX (69
vs 61 days, respectively), but had significantly more opioid-
related inpatient admissions (249 vs 93 per 1000 patients,
respectively) (Figure 2A), more non—opioid-related inpa-
tient admissions (397 vs 234, respectively) (Figure 2A), and
more ED visits (1092 vs 608, respectively).

Given these overall utilization differences and their relat-
ed costs, the overall healthcare costs per patient in the group
treated with methadone were significantly greater than those
with XR-NTX ($16,752 vs $8582, respectively) (Figure
2D), despite the significantly lower cost for the opioid
dependence pharmacotherapy ($211 vs $2842, respectively)
(Figure 2C). Patients given methadone or XR-NTX showed
similar prescription persistence. Compared with patients
given XR-NTX, those given methadone had a significantly
greater number of distinct psychiatric diagnoses, but lower
use of distinct psychiatric medications. Also, patients receiv-
ing methadone spent more days in detoxification (82 vs 62
per 1000 patients, respectively), had more detoxification or
rehabilitation admissions (101 vs 69, respectively) (Figure
2A), had more opioid-related inpatient admissions (198 vs
93, respectively) (Figure 2A), had significantly more ED
visits (1590 vs 608, respectively), and had significantly more
non—opioid-related outpatient visits (22,054 vs 16,654,
respectively) compared with those receiving XR-NTX.

Discussion

The combined data from these 2 large insurance data sets
made possible the first study to date examining healthcare
costs and utilization for the full set of currently available
opioid-dependence treatments. This risk-adjusted analysis
compared outcomes in 13,316 patients who received any
versus no medication for opioid-dependence disorder and
10,513 patients who received 1 of the 4 FDA-approved phar-
macologic therapies. Thus, this study was one of the largest
health economic studies in this disorder to date, and the first
such study to analyze treatment with XR-NTX. The study
was a comprehensive analysis of total healthcare costs paid
and corresponding healthcare service utilization. Compared
with opioid-dependence treatment that did not include
medication, medication-assisted treatment was associated
with significantly fewer admissions for detoxification and/
or rehabilitation, opioid-related inpatient medical care, and
non—opioid-related inpatient medical care. In all of these
inpatient service categories, costs were significantly lower

in patients who received a medication, and total healthcare

costs, including inpatient, outpatient, and pharmacy costs,
were 29% lower for patients who received a medication for
their opioid dependence, despite significantly higher costs
for medications. Patients given XR-NTX had significantly
fewer opioid-related and non—opioid-related hospitalizations
than those given any of the 3 oral agents, fewer ED visits
than patients who received methadone, and an overall pat-
tern of the lowest use in all categories of inpatient utilization
(Figure 2A). Despite significantly higher costs for XR-NTX,
total healthcare costs, including inpatient, outpatient, and
pharmacy costs, were not significantly greater than total
costs with oral NTX or buprenorphine, and were 49% lower
than with methadone (Figure 2D).

This retrospective claims analysis lacked clinical variables
such as drug use, severity, and overdose; however, the rate
of hospital admissions is an intensive utilization variable
that may also represent a proxy for morbidity, which has
importance in addition to cost implications. In this study,
medication was associated with 29% lower costs than non-
pharmacologic treatment, whereas the relative risk reduction
associated with medication was 84% for opioid-related hospi-
talization and 60% for non—opioid-related admission. Of the
4 FDA -approved medications, the total cost associated with
XR-NTX was not significantly different from oral NTX and
buprenorphine, and it was 49% lower than that with metha-
done. However, Figure 2A shows that the risk of an opioid-
related hospitalization in patients given XR-NTX was 36%
lower than that with oral NTX, 63% less than with buprenor-
phine, and 53% less than with methadone; the risk for non—
opioid-related hospitalization with XR-NTX was 40%, 41%,
and 58% lower than that with oral NTX, buprenorphine, and
methadone, respectively. Similar results have been reported
in the treatment of alcohol dependence, with 3 large retro-
spective claims analyses showing that medication-assisted
treatment was associated with lower total healthcare costs
than nonmedication treatment.?! Also, XR-NTX treatment
cohorts demonstrated utilization and/or cost benefits in rela-
tion to approved oral agents for alcohol dependence.

These overall healthcare cost results highlight the prob-
lem of healthcare budget segmentation. The any medication
group had total medication costs that were several times
greater than those with no anti-opioid medications; how-
ever, overall healthcare costs were 29% less in those receiv-
ing opioid-dependence medication. Likewise, the cost of
XR-NTX itself was more than 10-fold that of methadone, but
total healthcare costs associated with methadone were nearly
double those of XR-NTX. While many other factors must be
taken into account, these findings suggest that stand-alone
budgeting based on pharmacy costs may be counterproduc-
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tive in addiction treatment—the cost offsets of a “carve out”
arrangement may not accrue to medical cost centers.

Refill persistence and outcomes showed an inverse rela-
tionship among once-monthly XR-NTX and daily oral
NTX. Once XR-NTX is administered by a healthcare profes-
sional, the active ingredient, NTX, is present for a month
and cannot be removed from the system. Daily oral NTX,
however, was found to be ineffective due to poor treatment
adherence.’? In the present study, 21% of patients receiving
XR-NTX possessed the injection at least 80% of the study
days, a percentage which was 2.6 times that with oral NTX
(8%). The XR-NTX group had significantly fewer opioid-
related and non—opioid-related hospitalizations. Compared
with patients given XR-NTX, those given methadone or
buprenorphine had similar refill persistence, and a greater
percentage of these patients possessed their medication for at
least 80% of the duration. This may reflect patient satisfac-
tion, treatment effectiveness, and/or the fact that both agents
have agonist properties that maintain opioid physical depen-
dence and result in symptoms of withdrawal upon cessation.

Limitations of retrospective claims analyses include the
absence of randomized controls. Therefore, treatment assign-
ment resulted in imbalances in important clinical variables.
There were substantial differences between the cohorts at
baseline, some of which may have been unobserved (eg,
differential patient motivation or provider characteristics).
Possible reasons for these differences include regional differ-
ences in access to methadone and buprenorphine, differen-
tial reimbursement, and provider and community attitudes
toward opioid-maintenance therapy and patient self-selec-
tion (eg, orientation toward an opioid-free recovery). These
differences were particularly salient because at the time of
data collection, XR-NTX was not yet approved by the FDA
for opioid-dependence treatment, resulting in a notably
smaller cohort receiving this medication. Patients who were
seeking XR-NTX and prescribers offering it were possibly
quite different from patients and providers utilizing other
agents. The statistical methods we used, while designed to
adjust for observed and unobserved differences and bias, may
have been imperfect in this respect, and thus the observed
findings may reflect unadjusted confounding.

Another limitation was that group sizes varied consider-
ably in this study and, in general, studies of the relationship
between rare exposures to a risk factor require large sample
sizes to obtain reasonable estimates. The sample size for the
XR-NTX group in particular was smaller than the other
groups, raising questions about generalizability and the inter-
pretation of statistical tests. However, the overall sample size

was large, and the findings of the highest cost incidents for the

XR-NTX comparisons show relatively good internal consis-
tency, supporting the validity of the findings for this XR-NTX
sample. Further research, however, should be conducted
with larger samples for confirmation, now that XR-NTX is
FDA-approved for opioid dependence. The index date for
the any medication group permitted inclusion of a period of
psychosocial treatment prior to medication-assisted treatment
(in contrast to the no medication group), possibly leading to
underestimated costs for the treatment episode in the medi-
cation group. We excluded patients who transitioned from
one medication to another. It is not known what percent-
age of patients given oral NTX were subject to mandated or
monitored administration (ie, to retain a professional license),
what percentage of patients given buprenorphine intended to
undergo detoxification only, or what percentage of patients
given methadone were treated in a licensed methadone main-
tenance clinic versus receiving methadone for the treatment
of pain outside of an opioid treatment program. Claims data
do not record duration of opioid dependence or assessments of
ongoing illicit drug use. No information was available regard-
ing recommended or adequate durations of treatment, and
daily treatment adherence could not be inferred by prescrip-
tion refills. Medications have adverse effects, some of which
are noted in boxed warnings in the prescribing information,
and adverse effects differ between the oral and injectable
agents; adverse events data were not examined. The 6-month
study period did not provide long-term outcome data, and the
patient population had some distinct characteristics, includ-
ing having commercial insurance for a full year.

The study had some relevant strengths, despite these
limitations. To establish comparability between cohorts,
propensity-score matching was used for the any versus no
medication comparison, and instrumental variable analysis
was added to the 4-way medication comparison to control
for both observed and unobserved bias. Refill possession
duration was relatively brief, but this duration was real, and
treatment effects were therefore examined during and beyond
the average medication treatment duration. A good degree of
internal consistency was apparent in the patterns of higher
utilization of intensive services for the comparisons of no
medication versus any medication and the 3 oral agents versus
XR-NTX. Patients in this study were commercially insured
and XR-NTX had yet to receive FDA approval for the treat-
ment of opioid dependence; nevertheless, from the perspec-
tive of commercial insurance, these results would be expected
to have external validity, given the large sample sizes for the
no medication and oral medication cohorts, which consisted
of real-world patients treated by community providers in
standard treatment settings. Opioid agonist treatment in the
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Cost and Utilization Outcomes of Opioid-Dependence Treatments

United States has traditionally been government funded, but
33.1% to 61.6% of public programs now report commercial
insurance funding” and increasing commercial coverage is
part of the National Drug Control Strategy.?

The vast majority (98.5%) of 270,881 patients enrolled
in US opioid treatment programs are receiving methadone.*
In the United States, the annual cost for counseling plus
methadone services is at least $4700, whereas the combined
mean costs of methadone plus opioid-related physician
and psychosocial services in this study over 6 months was
much less, suggesting that these data may underestimate
the difference between XR-NTX and methadone costs.!*
Furthermore, this study raises a question about the medical
care of patients receiving methadone. These data show a low
use of physician providers and a very high use of ED services
in patients given methadone, raising a quality-of-care issue
that is worthy of further exploration.

This study’s cost evaluation was limited to direct health-
care expenditures, but a review of 11 studies found that the
largest source of cost benefit associated with substance abuse
treatment was reduction in criminal activity, followed by
improved earning potential; the contribution from healthcare
was third.” Future studies should include these cost areas.

Regulatory, licensing, and financing policies have sepa-
rated treatment of opioid addiction from medical care,
significantly limiting access to care and further stigmatizing
both individuals with these addictions and pharmacotherapy
itself. For many years, it has been easier for individuals to
acquire drugs than to receive treatment for addiction. The
integration of opioid-dependence treatment into mainstream
medicine is a key component of the White House’s nation-
al drug strategy, but the barriers are numerous—training
deficits, organizational obstacles, negative attitudes toward
addictions, and fears about additional costs.” While metha-
done is limited to specially licensed programs, the other
agents can be delivered in any clinical setting (eg, office-
based physician practices and community health centers).
Based on pretreatment comorbidity and utilization, patients
in this study who received medication tended to be sicker at
baseline. This supports the need for physician involvement
in the care of patients with addiction. With medical treat-
ment, total costs and use of inpatient services of all types
were lower, supporting the potential cost benefit of increased
integration of addiction and primary care services. This has
been previously demonstrated in patients with substance
abuse-related medical conditions.*®

The majority of patients with opioid-dependence disor-
der in the United States remain untreated. Yet, the litera-

ture on cost-benefit studies with opioid agonist maintenance

therapy consistently finds that benefits exceed costs, even

when not all benefits are accounted for in the analysis.’"*

The National Institute on Drug Abuse guide states that no
single treatment is appropriate for all patients, that treat-
ment needs to be readily available, and that medications
are an important treatment element, in combination with
behavioral approaches.! Further research is needed, with
larger XR-NTX populations, for longer durations, and pref-
erably with prospective designs or cohort-matching methods
analogous to what were utilized in the present study. The
current findings regarding opioid-dependence pharmaco-
therapy are compelling, and the cost findings regarding
XR-NTX deserve further exploration in larger cohorts and
trials using experimental designs that collect treatment out-

come and cost data.

Author affiliations: STATinMED Research and the University of Michi-
gan (OB); Treatment Research Institute (MC); Yale University School of
Medicine (DAF); Alkermes, Inc (DRG).

Funding source: This study was funded through a contract from Alkermes,
Inc to Ingenix Pharmaceutical Services Inc and STATinMED Research, Inc.

Author disclosures: Dr Gastfriend is an employee of Alkermes, Inc
and reports owning stock in the company. Dr Fiellin reports honoraria from
Pinney Associates. Dr Baser and Dr Chalk report no relationship or financial
interest with any entity that would pose a conflict of interest with the subject
matter of this article.

Authorship information: Concept and design (MC, DRG); acquisition
of data (OB); analysis and interpretation of data (OB, MC, DAF, DRG);
drafting of the manuscript (OB, MC, DAF, DRG); critical revision of the
manuscript for important intellectual content (MC, DAF, DRG); statistical
analysis (OB); obtaining funding (DRG); and administrative, technical, or
logistic support (DRG).

Address correspondence to: David R. Gastfriend, MD, 852 Winter St,
Waltham, MA 02139. E-mail: david.gastfriend@alkermes.com.

REFERENCES

1. National Institute on Drug Abuse. Principles of drug addiction
treatment: a research-based guide. National Institute on Drug
Abuse, Rockville MD, NIH Publication No. 09-4180 (2009).

2. Substance Abuse and Mental Health Services Administration
(2010). Results from the 2009 national survey on drug use and
health: Volume |. Summary of national findings (Office of
Applied Studies, NSDUH Series H-38A, HHS Publication No.
SMA 10-4856). Rockville, MD.

3. Office of National Drug Control Policy. National Drug Control
Strategy 2010. Washington, DC. http://www.whitehousedrugpoli-
cy.gov/publications/policy/ndcs10/ndcs2010.pdf. Published 2010.
Accessed June 2, 2011.

4. Smyth B, Hoffman V, Fan J, Hser YI. Years of potential life lost
among heroin addicts 33 years after treatment. Prev Med. 2007;
44(4):369-374.

5. Jones ES, Moore BA, Sindelar JL, O’'Connor PG, Schottenfeld RS,
Fiellin DA. Cost analysis of clinic and office-based treatment of
opioid dependence: results with methadone and buprenorphine
in clinically stable patients. Drug Alcohol Depend. 2009;99(1-3):
132-140.

6. Dolophine hydrochloride Cll (methadone hydrochloride tab-
lets, USP) [package insert]. Columbus, OH: Roxane Laboratories,
Inc; 2002.

VOL. 17, NO. 8

m THE AMERICAN JOURNAL OF MANAGED CARE =

S247



Original Report

7. Suboxone (buprenorphine HCL/naloxone HCI dihydrate sub-
lingual tablets) [package insert]. Richmond, VA: Reckitt Benckiser
Pharmaceuticals Inc; 2002.

8. ReVia (naltrexone hydrochloride) [prescribing information].
Pomona, NY: Duramed Pharmaceuticals, Inc; 2003.

9. Bell J. The global diversion of pharmaceutical drugs: opiate
treatment and the diversion of pharmaceutical opiates: a clini-
cian’s perspective. Addiction. 2010;105(9):1531-1537.

10. Johansson BA, Berglund M, Lindgren A. Efficacy of mainte-
nance treatment with naltrexone for opioid dependence: a meta-
analytical review. Addiction. 2006;101(4):491-503.

11. Willette R, ed. Narcotic antagonists: the search for long-acting
preparations. National Institute on Drug Abuse Research mono-
graph series. Published 1976. Rockville, MD.

12. Vivitrol (naltrexone for extended-release injectable suspen-
sion) [prescribing information]. Waltham, MA: Alkermes, Inc;
October 2010.

13. National Consensus Development Panel on Effective Medical
Treatment of Opiate Addiction. Effective medical treatment of opi-
ate addiction. JAMA. 1998;280(22):1936-1943.

14. Joseph H, Stancliff S, Langrod J. Methadone maintenance
treatment (MMT): a review of historical and clinical issues. Mt
Sinai J Med. 2000;67(5-6):347-364.

15. O’Connor PG. Methods of detoxification and their role in treat-
ing patients with opioid dependence. JAMA. 2005;294(8):961-963.
16. Narcotics Anonymous World Services Inc. NA groups and medi-
cation (Pamphlet No. 2205). Published 2007. Chatsworth, CA.

17. Petry NM, Bickel WK, Piasecki D, et al. Elevated liver enzyme
levels in opioid-dependent patients with hepatitis treated with
buprenorphine. Am J Addict. 2000;9(3):265-269.

18. Yen MH, Ko HC, Tang Fl, Lu RB, Hong JS. Study of hepato-
toxicity of naltrexone in the treatment of alcoholism. Alcohol.
2006;38(2):117-120.

19. Lucey MR, Silverman BL, llleperuma A, O’Brien CP. Hepatic
safety of once-monthly injectable extended-release naltrexone
administered to actively drinking alcoholics. Alc Clin Exp Res.
2008;32(3):498-504.

20. Roux A, Merkin S, Arnett D, et al. Neighborhood of resi-

dence and incidence of coronary heart disease. N Engl J Med.
2001;345(2):99-106.

21. Birkmeyer N, Gu N, Baser O, Morris A, Birkmeyer J. Socio-
economic status and surgical mortality in the elderly. Med Care.
2008;46(9):893-899.

22. Elixhauser A, Steiner C, Harris D, Coffey R. Comorbidity mea-
sures for use with administrative data. Med Care. 1998;36(1):8-27.
23. Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity
index for use with ICD-9-CM administrative databases. J Clin
Epidemiol. 1992;45(6):613-619.

24. Austin PC, Mamdani MM. A comparison of propensity score
methods: a case-study estimating the effectiveness of post-AMI
statin use. Stat Med. 2006;25(12):2084-2106.

25. Baser O. Choosing propensity score matching over regression
adjustment for causal inference: when, why and how it makes
sense. J Med Econ. 2007;10:379-391.

26. Rubin DB. Estimating causal effects from large data sets using
propensity scores. Ann Intern Med. 1997;127(8S):757-763.

27. Heckman JJ, Ichimura H, Todd P. Matching as an econometric
evaluation estimator: evidence from evaluating a job training
programme. Rev Econ Stud. 1997;64(4):605-654.

28. Baser 0. Too much ado about propensity score models?
comparing methods of propensity score matching. Value Health.
2006;9(6):377-385.

29. Mark TL, Montejano L, Kranzler HR, Chalk M, Gastfriend DR.
Comparison of healthcare utilization and costs among patients
treated with alcohol dependence medications. Am J Manag Care.
2010;16(12):879-888.

30. Bryson WC, McConnell KJ, Korthuis PT, McCarty D. Extended-
release naltrexone for alcohol dependence: persistence and
healthcare costs and utilization. Am J Manag Care. 2011;17(8):
S213-S221.

31. Baser O, Chalk M, Rawson R, Gastfriend DR. Alcohol depen-
dence treatments: comprehensive healthcare costs, utilization
outcomes, and pharmacotherapy persistence. Am J Manag Care.
2011;17(8):S222-S234.

32. Minozzi S, Amato L, Vecchi S, Davoli M, Kirchmayer U, Verster A.
Oral naltrexone maintenance treatment for opioid dependence.
Cochrane Database Syst Rev. 2011;2:CD001333.

33. Substance Abuse and Mental Health Services Administration,
Office of Applied Studies (June 18, 2010). The DAWN Report:
Trends in Emergency Department Visits Involving Nonmedical
Use of Narcotic Pain Relievers. Rockville, MD.

34. Kraft M, Rothbard A, Hadley T, McLellan A, Asch D. Are supple-
mentary services provided during methadone maintenance really
cost-effective? Am J Psychiatry. 1997;154(9):1214-1219.

35. McCollister KE, French MT. The relative contribution of outcome
domains in the total economic benefit of addiction interventions:
a review of first findings. Addiction. 2003;98(12):1647-1659.

36. Parthasarathy S, Mertens J, Moore C, Weisner C. Utilization and
cost impact of integrating substance abuse treatment and pri-
mary care. Med Care. 2003;41(3):357-367.

37. Cartwright WS. Cost-benefit analysis of drug treatment ser-
vices: review of the literature. J Ment Health Policy Econ. 2000;
3(1):11-26.

38. Doran C. Economic evaluation of interventions for illicit opioid
dependence: a review of evidence. Background document pre-
pared for third meeting of Technical Development Group for the
WHO “Guidelines for Psychosocially Assisted Pharmacotherapy
of Opioid Dependence,” September 17-21, 2007, Geneva,
Switzerland.

S248

B Www.ajmc.com m

JUNE 2011



VIVITROL® (naltrexone for extended-release injectable suspension) 380 mg/vial
Public Policy Directory - August 2013

Public Policy Directory

Page 1

This document provides contact information for organizational leaders who, to our knowledge, are utilizing VIVITROL® (naltrexone for extended-release injectable suspension). This
is not intended to provide any claims of product safety or efficacy. All programs and individuals noted below are fully independent of Alkermes financial or in-kind support, unless
otherwise noted. Some initiatives are listed in more than one section of this Directory.

Treatment with VIVITROL should be part of a comprehensive management program that includes psychosocial support. Opioid-dependent patients, including those being treated
for alcohol dependence, must be opioid-free at the time of initial VIVITROL administration. VIVITROL is indicated for the treatment of alcohol dependence in patients who are able
to abstain from alcohol in an outpatient setting prior to initiation of treatment with VIVITROL. Patients should not be actively drinking at the time of initial VIVITROL administration.
VIVITROL is also indicated for the prevention of relapse to opioid dependence, following opioid detoxification.

State Initiatives

Name Affiliation Position State [Email Phone Descriptions

Bonnie Campbell, Baltimore Substance Abuse Director of Policy MD  |bcampbell@bsasinc.org (410) 637-1900  [VIVITROL initiated at both inpatient and outpatient locations for

LCSW Systems and Planning Ext. 252 Alcohol Dependence.

Lucy Garrighan Short [JADE Wellness Center CEO PA  |lucy@myjadewellness.com (412) 400-5555  [Pennsylvania State Medicaid pilot for opioid dependence. The
behavioral health plan is partnering with the managed medicaid
plans.

Mark Stringer, M.A.  [Missouri Department of Mental [Director MO  |Mark.Stringer@dmh.mo.gov (573) 751-4942  [Statewide implementation of VIVITROL paid for by the state for those

Health, Division of Alcohol and under probation and parole supervision and for the uninsured.
Drug Abuse Program initiated in 2008.
Ximena Johnson Florida Department of Children |Performance FL  |ximena_johnson@dcf.state.fl.us (850) 717-4437  [VIVITROL offered in multiple centers in FL for high-risk, uninsured
and Families, Substance Abuse |Improvement high-need patients. Expanded to criminal justice and veterans
Program Office Coordinator populations with recently-awarded ATR grant. Program initiated in
Stephanie Wick, MS  [Department of Social and Director KS [stephanie.wick@srs.ks.gov (785) 296-6807  |High risk/high need patients through a collaboration between Kansas
Rehabilitation Services, SSA and Value Options, and Regional Assessment Center.
Addiction and Prevention
Suzanne Borys NJ Division of Mental Health Asst. Director, NJ  [Suzanne.borys@dhs.state.NJ.us (609) 984-4050  [VIVITROL for DUI offenders including those with opioid dependence.
and Addiction Services Research, Planning
& Policy
Wendy McCullough Stairways Forensics Clinic Director PA  |wmccullough@stairwaysbh.org (814) 878-3472  |Pennsylvania State Medicaid pilot for opioid dependence. The

behavioral health plan is partnering with the managed medicaid
plans.

Please see VIVITROL Important Safety Information including boxed warning on the last page. Please see the accompanying Full Prescribing Information and Medication Guide.
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City & County-based Initiatives

Administrator

Name Affiliation Position State [Email Phone Descriptions

Angela Johnsen, MSW |Warren County, OH, Mental Outpatient Director OH |ajohnsen@mbhrswcc.org (513) 228-7877  |VIVITROL provided to reentering offenders leaving the county
Health Recovery Centers detention center, with the first injection planned prior to release.

Continuing care with VIVITROL to occur in the community.

Beth Jones, MS,LCAC |Harford County Department, Director MD  |bethjones@dhmh.state.md.us (410)877-2360  |VIVITROL for high risk/high need patients.
Division of Addiction Services

Bonnie Campbell, Baltimore Substance Abuse Director of Policy MD  |bcampbell@bsasinc.org (410) 637-1900  [VIVITROL initiated at both inpatient and outpatient locations for

LCSW Systems and Planning Ext. 252 Alcohol Dependence.

Catherine McAlpine  [Montgomery County Director MD |Catherine.McAlpine@montgomerycoun |(240) 777-4710  |VIVITROL provided for high-risk/high need patients, including drug

tymd.gov courts participants.

Dr. Debra O'Beirne Fairfax County, VA Engagement |Addiction Medicine VA |debra.0'Beirne@fairfaxcounty.gov (703) 517-3620  [Vivitrol used as a tool to support recovery process in high-risk
Program Psychiatrist patients.

Holly McCravey Los Angeles County Acting Program CA  |hmccravey@ph.lacounty.gov (626) 299-4197  [VIVITROL and case management for repeat detox population. Also,
Department of Public Health, Administrator for Vivitrol in 12 drug courts and planning jail re-entry initiatives.
Substance Abuse Prevention Adult Treatment and

Jana Kyle Fayette County Drug and Director PA |jkyle@fcdac.org (724) 438-3576  |VIVITROL for high risk/high need patients.
Alcohol Bureau

Judi Rosser Blair County Drug and Alcohol  |Director PA  |jrosser@blairdap.org (814) 693-9663  [VIVITROL for offenders in Drug Court.
Bureau

Linda Gallagher Hamilton County Mental Health |Vice President AOD OH |lindag@hamilton.mhrsb.state.oh.us (513) 946-8690  |Vivitrol provided to opioid dependent drug court participants.
and Recovery Services Board Services Funded by SAMHSA drug court expansion grant.

Lisa Roberts, RN Portsmouth Public Health Public Health Nurse OH [Lisa.Roberts@odh.ohio.gov (740) 353-2418  [VIVITROL provided to uninsured alcohol and opioid dependent
Department Ext. 293 patients.

Randy Spangle Ashland County, Division of Director WI  [aac@ncis.net (715) 682-5207  [VIVITROL provided for repeat DWI offenders.
Mental Health and Substance
Abuse Service

Rebecca Hogamier, Washington County, Division of |Director MD [rhogamier@dhmh.state.md.us (240) 313-3283  [VIVITROL provided to reentering offenders leaving the county

MBA, LCADC Addiction and Mental Health detention center, with the first injection planned prior to release.
Service Continuine care with VIVITROI to occur in the communitv_Note: Thi

Richard Wynn Franklin/Fulton Drug and Human Services PA  [rcwynn@franklincountypa.gov (717) 263-1256  |VIVITROL for high risk/high need patients.
Alcohol Bureau Director

Sue Doyle, RN Carroll County Director MD [sdoyle@dhmh.state.md.us (410) 876-4410  |VIVITROL provided for high-risk/high need patients in both residential

and outpatient settings and also for Drug Court clients.

Sue Gadacz, MA Milwaukee County Behavioral |Director WI  [Susan.Gadacz@milwcnty.com (414)257-7023 VIVITROL for clients in Milwaukee County Drug Courts; add'l initiative
Health with repeat detox pts.

Tamara C. Feest Oneida County OWI Court OWI Court WI |TF@thehumanservicecenter.org (715) 369-2215  [VIVITROL for 3rd time OWI offenders.

Please see VIVITROL Important Safety Information including boxed warning on the last page. Please see the accompanying Full Prescribing Information and Medication Guide.
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iminal Justice Settings

Judge

Name Affiliation Position State [Email Phone Descriptions
Carol Carlson Milwaukee Drug Court Court Coordinator WI |ccarlson@JusticePoint.org (414) 223-1341  |Vivitrol for Drug Court Offenders.
Christine Costa Barnstable Community Program Manager MA  |cti24@ I (774) 470-1375  [VIVITROL and treatment provided to probationers/parolees as part of
Corrections Center the Office of Community Corrections treatment plan.
Gregg Dockins Gateway Foundation Director, Corrections| MO |gdockins@gatewayfoundation.org (815) 220-9058  |Vivitrol for probation and parole clients.
Initiatives
H. Bruce Hayden, Banyan Health Systems President & CEO FL |bhayden@spectrumprograms.org (305) 757-0602  [Program provides treatment with VIVITROL through the Florida
LMHC, CAP Indigent Drug Program.
Hartwell Dowling, Maine Administrative Office of |Specialty Court ME |Hartwell.Dowling@courts.maine.gov. (207) 287-4021  |Part of NEADCP Project. VIVITROL for opioid or alcohol drug court
LCSW the Courts Manager and Grant participants.
Coordinator
Holly McCravey Los Angeles County Acting Program CA  |hmccravey@ph.lacounty.gov (626) 299-4197  [VIVITROL and case management for repeat detox population. Also,
Department of Public Health, Administrator for Vivitrol in 12 drug courts and planning a jail re-entry initiative.
Substance Abuse Prevention Adult Treatment and
Hon. Alan Blankenship |Stone County Drug Court Judge MO |alan.blankenship@courts.mo.gov (417) 357-3085  [VIVITROL for Drug Court Offenders.
Hon. Carl Ashley Milwaukee Drug Court Judge WI |carl.ashley@wicourts.gov (414) 278-5316  |VIVITROL for Drug Court Offenders.
Hon. Dawnn Warren Felony Drug Court Judge Ml |dgruenburg@cityofwarren.org (585) 574-4974  [VIVITROL for Drug Court Offenders; Judge Gruenburg’s court
Gruenburg participated in an evaluation of VIVITROL in Drug Courts.
Hon. Fred Moses Hocking County Municipal Court |Judge OH [fmoses@co.hocking.oh.us (614) 404-8040  |Vivitrol provided to opioid dependent drug court participants.
Hon. Glen Yamahiro  |Milwaukee Drug Court Judge Wi |glen.yamahiro@wicourts.gov (414) 278-5316  |Vivitrol for Drug Court Offenders.
Hon. Harry L. California State Court, Superior [Judge CA |Call Judge Powazek (760) 201-8113 | Vivitrol for drug court offenders.
Powazeck Courts, San Diego County
Hon. Harvey Hoffman |Eaton County DWI Court Judge MI  |HHoffman@eatoncounty.org (517) 543-7500  |VIVITROL for DWI Court Offenders; Judge Hoffman’s court
Ext. 4030 participated in an evaluation of VIVITROL in Drug Courts.
Hon. James Kandrevas [Southgate Drug Court Judge Ml |kgray@28dc.com (734) 258-3068  [VIVITROL for Drug Court Offenders; Judge Kandrevas’ court
participated in an evaluation of VIVITROL in Drug Courts.
Hon. James Sullivan St Louis Drug Court Commissioner and MO |james.sullivan@courts.mo.gov (314) 641-8212  [VIVITROL for Drug Court Offenders; Judge Sullivan’s court
Judge participated in an evaluation of VIVITROL in Drug Courts.
Hon. John Marksen Dane County OWI Court Judge WI  |john.markson@wicourts.gov (608) 266-4231  [VIVITROL for 3rd time OWI offenders.
Hon. Michael Noble  |St Louis Drug Court Commissioner/Judge| MO [mnoblel@courts.mo.gov (314) 552-2030  [VIVITROL for DWI Court Offenders; Judge Noble’s court participated
in an evaluation of VIVITROL in Drug Courts.
Hon. Oscar Hale Webb County Drug Court Judge TX |406@webbcountytx.gov (956) 523-5954  |Vivitrol for Drug Court Offenders.
Hon. Peggy Davis Green County DWI Court Commissioner and MO |Peggy.davis@courts.mo.gov (417) 829-6620  [VIVITROL for DWI Court Offenders; Judge Davis’ court participated in
Judge an evaluation of VIVITROL in Drug Courts.
Hon. Phil Britt Stoddard County Drug Court Judge MO |phillip.britt@courts.mo.gov (573) 888-7091  [VIVITROL for DWI Offenders.
Hon. Phillip Ohlms St Charles DWI Court Commissioner and MO  |Phil.Ohims@Courts.Mo.gov (636) 949-7462  |VIVITROL for DWI Court Offenders.

Please see VIVITROL Important Safety Information including boxed warning on the last page. Please see the accompanying Full Prescribing Information and Medication Guide.
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James Gibbs Southgate Drug Court Chief Probation M1 |jgibbs@28thdistrictcourt.com (734) 258-3068  [VIVITROL for Drug Court Offenders; Mr. Gibbs’ court participated in
Officer Ext. 3643 an evaluation of VIVITROL in Drug Courts.
Jesse Hernandez Webb County Drug Court Director of X  |lafamilia@ | (956) 795-0948 | Vivitrol for Drug Court Offenders.
Treatment
John Hamilton, LMFT [Recovery Network of Programs, |CEO CT  [John.Hamilton@rnpinc.org (203) 929-1954  |New England Regional Drug Court (NEADCP) project involving
Inc. VIVITROL for drug court participants. Medication funded through
State Medicaid.
Linda Gallagher Hamilton County Mental Health |Vice President AOD OH |lindag@hamilton.mhrsb.state.oh.us (513) 946-8690  |Vivitrol provided to opioid dependent drug court participants.
and Recovery Services Board Services Funded by SAMHSA drug court expansion grant.
Lt. Kristen Shea Hampshire Sheriff's Department |Project Leader MA  [Kristen.shea@hsd.state.ma.us (413) 584-5911  [VIVITROL and treatment provided to reentering offenders prior to
Ext:254 leaving the county correctional facility and to continue into the
community.
Mark Stanford, Ph.D. |Addiction Medicine and Therapy|Director, Medication| CA [mark.stanford@hhs.sccgov.org (408) 885-4078  |Vivitrol initiated in jail and continued in the community alcohol and
Division, Dept. of Alcohol and  |Assisted Treatment drug programs.
Drus Services Santa Clara Co
Marta Nolan, PhD. Missouri Department of Asst Director, MO |Marta.Nolin@doc.mo.gov (573) 522-1517  |DOC Pre-Release Pilot.
Corrections Substance Abuse
Service:
Marylin Gibson Green County DWI Court Drug Court MO  |marilyn.gibson@courts.mo.gov (417) 829-6620  |VIVITROL for Drug DWI Offenders; Ms. Gibson’s court participated in
Coordinator an evaluation of VIVITROL in Drug Courts.
Michael Darcy Gateway Foundation CEO IL  |michael.darcy@gatewayfoundation.org |(312) 913-2316  |Vivitrol for probation and parole clients.
Mickey Williams, J.D. [St Louis Drug Court Drug Court MO  |Keithley.Williams@courts.mo.gov (314) 589-6702  [Court participated in Drug Court Evaluation.
Administrator
Mickey Williams, J.D. |St Louis Drug Court Drug Court MO |MWillia4@courts.mo.gov (314) 589-6702  [VIVITROL for Drug Court Offenders; Ms. Williams’ court participated
Administrator in an evaluation of VIVITROL in Drug Courts.
Patrick McCarthy, MS, |Hampden County Sheriff's Director of Health MA [pat.mccarthy@sdh.state.ma.us (413) 858-0344  [VIVITROL and treatment provided to reentering offenders prior to
LCSW, MBA Department Services leaving the county correctional facility and to continue into the
community.
Randall Ambrosius Wood County Manager, Mental WI  [rambrosius@co.wood.wi.us (715) 421-8849  [VIVITROL provided for repeat DWI offenders.
Health and AODA
Randy Spangle Ashland County Director, Ashland WI  [aac@ncis.net (715) 682-5207  [VIVITROL provided for repeat DWI offenders .
County Council on
AODA
Rebecca Hogamier, Washington County, Division of |Director MD [rhogamier@dhmh.state.md.us (240) 313-3283  [VIVITROL provided to reentering offenders leaving the county
MBA, LCADC Addiction and Mental Health detention center, with the first injection planned prior to release.
Services Continuing care with VIVITROL to occur in the community. Initiative
won SAMHSA Science to Service Award, 2013.
Rhonda Panda, 8s, cac, |Recovery Network of Programs [Drug Court CT |Rhonda.Panda@rnpinc.org (203) 610-6410  |Part of NEADCP Project. VIVITROL for opioid or alcohol drug court
ccop Coordinator Ext. 115 participants.
Rob Watson Stone County Drug/DWI Court  [Probation Officer MO |Rob.Watson@doc.mo.gov (417) 357-1216  |Vivitrol for Drug and DWI court clients.
Robin Edwards St. Louis Drug Court Drug Court MO |Robin.Edwards@courts.mo.gov (314) 616-5102  |Vivitrol for Re-Entry initiative and newly created MAT docket.
Coordinator
Sheriff James M. Barnstable County Sheriff's Sheriff MA [jcummings@bsheriff.net Note: Contact|(508) 563-4302 |VIVITROL and treatment provided to reentering offenders prior to
Cummings Office Jessica Burgess, MSN, RN, Asst Director leaving the county correctional facility and to continue in the
Health Services, jBurgess@bsheriff.net community post release.
VIVITROL and treatment provided to reentering offenders prior to
Sheriff Peter J. Middlesex County Sheriff's B Note: Contact Superintendent Sean . p. o g . ] P
" ) Sheriff MA (978) 932-3376  |leaving the county correctional facility and to continue in the
Koutoujian Office McAdam at smcadam@sdm.state.ma.us )
community post release.
Tim Griffin Colorado Department of Special Project Co |tgcolorado@ N (303) 704-2410  |Vivitrol Pilot for Parole Violators.
Corrections Manager
Wendy McCullough  |Stairways Forensics Clinic Director PA  |wmccullough@stairwaysbh.org (814) 878-3472  [Providing Vivitrol for alcohol and opioid dependent parole and
probation clients.
Please see VIVITROL Important Safety Information including boxed warning on the last page. Please see the accompanying Full Prescribing Information and Medication Guide. GA-001044
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- Federally Eligible 340B Settings
Name Affiliation Position State [Email Phone Descriptions
Brenda Boetel Pennington County Sheriff's Director SD brendab@co.pennington.sd.us (605) 394-6128  |VIVITROL for high-risk/high need patients; Medication provided at
Department, City/County Ext. 204 Federally Qualified Health Center (FQHC).
Alcohol and Drug Programs
David Swann, M.A. Crossroads Behavioral CEO NC |DSwann@crossroadsbhc.org (336) 835-1001  [VIVITROL integrated into Federally Qualified Health Center (FQHC).
Healthcare Ext. 1104
Dorsey Ward, MSW  |Carolina Medical Center Executive Director NC |ward@carolinashealthcare.org (704) 283-2043  |VIVITROL provided at a Federally Qualified Health Center (FQHC).
Jeff Berman, MD Bergen Regional Medical Center [Medical Director NJ  |JBerman@bergenregional.com (201) 394-7491  (Integrated VIVITROL into a Disproportionate Share Hospital's (DSH)
inpatient specialty service and large primary care services.
Jone Payton, RN Portsmouth Public Health Rural OH |Jone.Payton@odh.ohio.gov (740) 353-5153  [VIVITROL provided to uninsured alcohol and opioid dependent
Department AIDS/Community Ext. 234 patients.
Grants Coordinator
Mark Stanford, Ph.D. |Santa Clara County, Addiction [Director CA |Mark.Stanford@hhs.scc.gov (408) 885-4078  [VIVITROL initiated in county jail and then subsequent doses
Medicine & Therapy Division administered in FQHC; program evaluation planned.
Tribal Settings
Name Affiliation Position State [Email Phone Descriptions
Ann Bruce MD Suquamish Tribe Medical Director WA  |abruce@suquamish.nsn.us (360) 394-8558  [A Vivitrol program within the Suquamish Tribe, Suquamish WA, First
dose delivered either in hospital post detox or in jail.
Dan Cable CDP Muckleshoot Tribe Supervisor WA |dan.cable@muckleshoot-health.com (253) 939-6648  |A Vivitrol program within the Muckleshoot tribe, Auburn WA. First
Addictions Program dose delivered either in hospital post detox or jail.
Hon. Bradley Dakota |Keweenaw Bay Indian KBIC Tribal Court Ml |tcbrad@up.net (906) 353-8124  |Vivitrol being provided for tribal court clients.
Community
Ted Hall, PharmD Ho-Chunk Nation Chief Pharmacist WI |Ted.Hall@ho-chunk.com (608) 355-1240  [A VIVITROL program within the Ho-Chunk Nation in Wisconsin.
Ext. 5582
Veterans Administration Healthcare Setting
Name Affiliation Position State [Email Phone Descriptions
Bernard J. Plansky, Loyola Recovery Foundation, Medical Director NY  |bplansky@loyolarecovery.com (585) 203-1264  [Outpatient intervention to High Risk/High Need veterans utilizing
MD Inc. VIVITROL coordinated with VA Patient Centered Medical Homes.
Donald "Hugh" Medical University of South Associate Chief of SC  |myrickh@musc.edu (843) 792-5212  [Utilizing VIVITROL with veterans.
Myrick, MD Carolina; Ralph H. Johnson VA  [Staff
Leonardo Rodriguez, |Malcom Randall VA Medical Clinical Expert FL [Leonardo.Rodriguez@va.gov (352) 376-1611  |Utilizing VIVITROL with veterans.
MD Center, Gainesville FL Ext. 6875
Thomas Kosten, MD  [Baylor College of Medicine; Director, Division of TX  |kosten@bcm.tmc.edu (713) 794-7032  |Utilizing VIVITROL with veterans.
Michael E. DeBakey VA Medical |Alcohol & Addiction
Psvchiatry
Please see VIVITROL Important Safety Information including boxed warning on the last page. Please see the accompanying Full Prescribing Information and Medication Guide. GA-001044
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State Region

Rural Settings

Ext. 3790

Name Affiliation Position State [Email Phone Descriptions
Amanda Albertsen,  |Peninsula Outpatient Clinic Nurse Practitioner TN [abelkins@ NN (865) 970-9800  |Community mental health centers using Vivitrol with alcohol and
MD opioid dependence.
Bruce Hayden, LMHC, |Banyan Health Systems CEO FL |bhayden@spectrumprograms.org (305) 398-6128  [Community mental health centers using Vivitrol with alcohol and
CAP opioid dependence.
Dean Babcock, MSW  |Wishard Health Services Associate Vice IN  [Dean.Babcock@wishard.edu (317) 630-7791  |Using Vivitrol in a community mental health centers in the treatment
President of individuals with AD, OD and co-occurring mental health problems.
Dora Davis, RN Logan/Mingo Area Mental HealtHPublic Health Nurse wv (304) 792-7130  |Community mental health centers using Vivitrol with alcohol and
opioid dependence.
Karen Brewer, RN Wood County Dept. of Human |Public Health Nurse WI  |kbrewer@co.wood.wi.us (715) 421-8863  [Community mental health centers using Vivitrol with alcohol and
Services opioid dependence.
Paula Brawner Preferred Family Behavioral CEO MO |pbrawner@pfh.org (660) 665-1962  |Using Vivitrol in a community mental health centers in the treatment
Health of individuals with AD, OD and co-occurring mental health problems.
Therapeutic Communities
Name Affiliation Position State [Email Phone Descriptions
Ken Bachach, PhD Tarzana VP, Clinical CA |kbachrach@tarzanatc.org (818) 654-3806  [Large multi-site treatment system, using Vivitrol for AD and OPD.
Michael Darcy Gateway Foundation CEO IL  |michael.darcy@gatewayfoundation.org |(312) 913-2316  |Vivitrol for clients with AD and OPD.
Steven Margolies, MD [Phoenix House Medical Director, NY| NY |slmargolies@phoenixhouse.org (718) 726-8484  [Large multi-site treatment system, using Vivitrol for AD and OPD;

justice system involvement.

Ext. 5582

Name Affiliation Position State [Email Phone Descriptions

Bernard J. Plansky, Loyola Recovery Foundation, Medical Director NY |bplansky@loyolarecovery.com (585) 203-1264  |Outpatient intervention to High Risk/High Need veterans utilizing
MD Inc. VIVITROL coordinated with VA Patient Centered Medical Homes.
Ted Hall, PharmD Ho-Chunk Nation Chief Pharmacist WI [Ted.Hall@ho-chunk.com (608) 355-1240  |A VIVITROL program within the Ho-Chunk Nation in Wisconsin.

Please see VIVITROL Important Safety Information including boxed warning on the last page. Please see the accompanying Full Prescribing Information and Medication Guide.
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Public Policy-Related Research*
Name Affiliation Position State [Email Phone Descriptions
Charles P. O'Brien, University of Pennsylvania Director & Vice- PA  |obrien@mail.trc.upenn.edu (215) 222-3200 |Lead investigator of NIDA-sponsored, multi-site study assessing
MD, PhD School of Medicine, Center for |Chair Psychiatry Ext.132 efficacy of VIVITROL with opioid dependent probationers and
Addiction Studies parolees.
Edward Nunes, MD Columbia University Professor of Clinical NY  |nunesed@pi.comc.columbia.edu (212) 543-5581  [Investigator for the NIDA-sponsored, multi-site study assessing
Psychiatry efficacy of VIVITROL with opioid dependent probationers and
parolees.
Frederick Altice, MD  |Yale University Professor of CT [frederick.altice@yale.edu (203) 737-2883  |Co-lead investigator for a NIAAA-sponsored study of VIVITROL for
Medicine reentering inmates who are HIV+ and have an alcohol problem.
Joshua Lee, MD New York University Professor of NY |joshua.lee@nyumc.org (212) 263-4242  |Lead investigator for a pilot study of VIVITROL for opioid dependent
Medicine inmates prior to release from Rikers Island.
Marc Gourevitch MD, |New York University Director, Internal NY |marc.gourevitch@med.nyu.edu (212) 263-8553  |Published on integration of VIVITROL into a primary care practices at
MPH Medicine Gouverneur and Bellevue Hospitals (NYU).
Sandra Springer, MD  |Yale University Assistant Professor CT [sandra.springer@yale.edu (203) 737-5530  [Lead investigator for a NIAAA-sponsored study of VIVITROL for
of Medicine reentering inmates who are HIV+ and have an alcohol problem.
Susan E. Collins, PhD  |University of Washington- Director WA |collinss@uw.edu (206) 832-7885  |Conducting study of Vivitrol for homeless alcoholics.
Harborview Medical Center
*Alkermes provided VIVITROL free of charge for use in these studies pursuant to the Alkermes’ Investigator Initiated Trial application process.
Alkermes Public Policy Team Member Contacts
Name Title Focus Email Phone
Jeffrey Harris Director, Public Policy State Public Policy Jeffrey.Harris@alkermes.com (617) 852-7356
Michael Rooney Associate Director, Government |New York, New Michael.Rooney@alkermes.com (215) 859-7674
Relations Jersey
Pamela O'Sullivan Associate Director, Government |New England States Pamela.Osullivan@alkermes.com (508) 944-8436
Relations
Pauline Whelan Associate Director, Government [West Coast Pauline.Whelan@Alkermes.com (323) 422-2573
Relations
Robert Forman, PhD |Director, Professional Relations |Federal Public Policy Robert.Forman@alkermes.com (617) 899-2646
Tammy Cravner Associate Director, Government [Mid-Atlantic States Tammy.Cravener@Alkermes.com (610) 585-5492
Relations
Please see VIVITROL Important Safety Information including boxed warning on the last page. Please see the accompanying Full Prescribing Information and Medication Guide. GA-001044
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IMPORTANT SAFETY INFORMATION FOR VIVITROL® (naltrexone for extended-release injectable suspension)

INDICATIONS

VIVITROL is indicated for:

* Treatment of alcohol dependence in patients who are able to abstain from alcohol in an outpatient setting. Patients should not be actively drinking at the time of initial
VIVITROL administration.

* Prevention of relapse to opioid dependence, following opioid detoxification.

¢ VIVITROL should be part of a comprehensive management program that includes psychosocial support.

CONTRAINDICATIONS

VIVITROL is contraindicated in patients:

* Receiving opioid analgesics

¢ With current physiologic opioid dependence

¢ In acute opioid withdrawal

¢ Who have failed the naloxone challenge test or have a positive urine screen for opioids

¢ Who have exhibited hypersensitivity to naltrexone, polylactide-co-glycolide (PLG), carboxymethylcellulose, or any other components of the diluent

WARNINGS/PRECAUTIONS

Vulnerability to Opioid Overdose: Because VIVITROL blocks the effects of exogenous opioids for approximately 28 days after administration, patients are likely to have a reduced
tolerance to opioids after opioid detoxification. As the blockade dissipates, use of previously tolerated doses of opioids could result in potentially life-threatening opioid
intoxication (respiratory compromise or arrest, circulatory collapse, etc). Cases of opioid overdose with fatal outcomes have been reported in patients who used opioids at the
end of a dosing interval, after missing a scheduled dose, or after discontinuing treatment. Patients and caregivers should be told of this increased sensitivity to opioids and the risk
of overdose.

Any attempt by a patient to overcome the VIVITROL blockade by taking opioids may lead to fatal overdose. Patients should be told of the serious consequences of trying to
overcome the opioid blockade.

Injection Site Reactions: VIVITROL injections may be followed by pain, tenderness, induration, swelling, erythema, bruising, or pruritus; however, in some cases injection site
reactions may be very severe. Injection site reactions not improving may require prompt medical attention, including, in some cases, surgical intervention. Inadvertent
subcutaneous/adipose layer injection of VIVITROL may increase the likelihood of severe injection site reactions. Select proper needle size for patient body habitus, and use only
the needles provided in the carton. Patients should be informed that any concerning injection site reactions should be brought to the attention of their healthcare provider.

Precipitation of Opioid Withdrawal: Withdrawal precipitated by administration of VIVITROL may be severe. Some cases of withdrawal symptoms have been severe enough to
require hospitalization and management in the ICU. To prevent precipitated withdrawal, patients, including those being treated for alcohol dependence:

¢ Should be opioid-free (including tramadol) for a minimum of 7-10 days before starting VIVITROL.

¢ Patients transitioning from buprenorphine or methadone may be vulnerable to precipitated withdrawal for as long as two weeks.

Patients should be made aware of the risk associated with precipitated withdrawal and be encouraged to give an accurate account of last opioid use.

Hepatotoxicity: Cases of hepatitis and clinically significant liver dysfunction have been observed in association with VIVITROL. Warn patients of the risk of hepatic injury; advise
them to seek help if experiencing symptoms of acute hepatitis. Discontinue use of VIVITROL in patients who exhibit acute hepatitis symptoms.

Depression and Suicidality: Alcohol- and opioid-dependent patients taking VIVITROL should be monitored for depression or suicidal thoughts. Alert families and caregivers to
monitor and report the emergence of symptoms of depression or suicidality.

When Reversal of VIVITROL Blockade Is Required for Pain Management: For VIVITROL patients in emergency situations, suggestions for pain management include regional
analgesia or use of non-opioid analgesics. If opioid therapy is required to reverse the VIVITROL blockade, patients should be closely monitored by trained personnel in a setting
staffed and equipped for CPR.

Eosinophilic Pneumonia: Cases of eosinophilic pneumonia requiring hospitalization have been reported. Warn patients of the risk of eosinophilic pneumonia and to seek medical
attention if they develop symptoms of pneumonia.

Hypersensitivity Reactions: Patients should be warned of the risk of hypersensitivity reactions, including anaphylaxis.
Intramuscular Injections: As with any IM injection, VIVITROL should be administered with caution to patients with thrombocytopenia or any coagulation disorder.

ADVERSE REACTIONS

Serious adverse reactions that may be associated with VIVITROL therapy in clinical use include severe injection site reactions, eosinophilic pneumonia, serious allergic reactions,
unintended precipitation of opioid withdrawal, accidental opioid overdose, and depression and suicidality. The adverse events seen most frequently in association with VIVITROL
therapy for alcohol dependence include nausea, vomiting, injection site reactions (including induration, pruritus, nodules, and swelling), muscle cramps, dizziness or syncope,
somnolence or sedation, anorexia, decreased appetite or other appetite disorders. The adverse events seen most frequently in association with VIVITROL in opioid-dependent
patients also include hepatic enzyme abnormalities, injection site pain, nasopharyngitis, insomnia, and toothache.

PLEASE SEE THE PRESCRIBING INFORMATION, AND MEDICATION GUIDE. PLEASE REVIEW THE MEDICATION GUIDE WITH YOUR PATIENTS.

Please see VIVITROL Important Safety Information including boxed warning on the last page. Please see the accompanying Full Prescribing Information and Medication Guide. GA-001044
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AN INTRODUCTION TO EXTENDED-RELEASE
INJECTABLE NALTREXONE FOR THE TREATMENT
OF PEOPLE WITH OPIOID DEPENDENCE

Winter 2012 ¢ Volume 11 e« Issue 1

The U.S. Food and Drug Administration (FDA)
approved extended-release injectable naltrexone
(Vivitrol) in October 2010 to treat people with opioid
dependence. This medication provides patients with
opioid dependence the opportunity to take effective
medication monthly, as opposed to the daily dosing
required by other opioid dependence medications
(i.e., methadone, buprenorphine, oral naltrexone).
Extended-release injectable naltrexone was approved
by FDA in 2006 to treat people with alcohol
dependence.

Treatment of opioid dependence remains a national
priority. According to the 2010 National Survey

on Drug Use and Health, approximately 359,000
individuals reported either dependence on or abuse of
heroin, and 1.92 million individuals reported either
dependence on or abuse of prescribed painkillers.!
The Treatment Episode Data Set (TEDS) reports that
between 1998 and 2008 the percentage of individuals
ages 12 and older who entered substance abuse
treatment because of pain reliever abuse increased
more than fourfold—from 2.2 percent to 9.8 percent.?

This Advisory provides behavioral health
professionals—including substance abuse treatment
specialists—and primary care medical providers
(who treat people with opioid dependence) with an

introduction to extended-release injectable naltrexone.

It includes succinct information about extended-
release injectable naltrexone, how it compares with
other medication-assisted treatment (MAT) options,
and clinical strategies that may be used to select,
initiate, and administer treatment.

What Role Can Extended-
Release Injectable Naltrexone
Play in the Treatment of Opioid
Dependence?

Extended-release injectable naltrexone is another
pharmacological tool that is approved for treatment
of people with opioid dependence. Over the years,
medications have been successful in treating many
patients with opioid dependence. Methadone has been
used to treat patients for decades and has been proven
effective.® However, methadone must be dispensed to
the patient at a Substance Abuse and Mental Health
Services Administration (SAMHSA)-certified opioid
treatment program (OTP) facility—with daily doses
provided at the clinic—until the patient is deemed
stable enough to receive take-home doses. Barriers to
accessing this treatment include limited geographical
locations of OTPs, transportation difficulties, and
policies that preclude the use of methadone.

Buprenorphine, approved in 2002 by FDA to treat
opioid dependence, is available at OTPs but is

most often prescribed by physicians in office-based
settings. Thus, in theory, it can be more accessible
than methadone. However, to prescribe buprenorphine,
physicians need limited special training and so all
physicians may not currently be able to prescribe

it. Physicians also need to be granted a waiver by

the U.S. Drug Enforcement Agency (DEA) from
regulations that otherwise prohibit them from treating
people with opioid dependence in office settings and,
at maximum, can only treat up to 100 patients at a
time. Currently, mid-level practitioners (e.g., nurse
practitioners, physician assistants) are not eligible for
DEA waivers to prescribe buprenorphine.
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Naltrexone can be prescribed by any healthcare provider
who is licensed to prescribe medications. Special training
is not required; the medication can be administered in
OTP clinics. Practitioners in community health centers or
private office settings can also prescribe it for purchase
at the pharmacy. These factors may improve access to
treatment for opioid dependence.

Naltrexone requires that patients be abstinent from opioids
for a period prior to induction. Such abstinence can be
difficult for patients to achieve. Retention in treatment

has sometimes been problematic when patients are asked
to adhere to daily doses of oral naltrexone.* A monthly
injection of naltrexone, instead of daily dosing, may
improve patients’ adherence to their medication
regimens.>*

Extended-release injectable naltrexone has a higher
pharmacy cost than buprenorphine and methadone,

but some data suggest that its use may reduce inpatient
admissions, emergency room visits, and other health
system costs.” Nonetheless, the higher pharmacy cost of
extended-release injectable naltrexone may limit access
for patients who lack health insurance or other financial
resources.

How Does Extended-Release
Injectable Naltrexone Differ From
Other Forms of MAT for Opioid
Dependence?

Both methadone and buprenorphine are controlled sub-
stances, whereas naltrexone is not. Methadone is an opioid
agonist, buprenorphine is a partial opioid agonist, and nal-
trexone is an opioid antagonist.

Different types of opioid receptors—or molecules to which
opioid compounds attach themselves and exert their ef-
fects—are present in the brain. Agonists are drugs that
activate these receptors, binding to them and producing an
effect. Opioids such as methadone, morphine, and heroin
are full agonists and have the greatest abuse potential.
Antagonists also bind to opioid receptors, but rather than
producing an effect, they block the effects of opioid com-
pounds. Partial agonists bind to the receptors and activate
them, but not to the same degree as full agonists.?

Behavioral Health Is Essential To Health -

Prevention Works

Naltrexone has no abuse potential, whereas methadone
and buprenorphine do. Further information about the
pharmacology of methadone can be found in Treatment
Improvement Protocol (TIP) 43: Medication-Assisted
Treatment for Opioid Addiction in Opioid Treatment
Programs.’ Additional information about buprenorphine
is available in TIP 40: Clinical Guidelines for the Use of
Buprenorphine in the Treatment of Opioid Addiction.®?

Some physicians are reluctant to prescribe agonists to
treat opioid dependence because of their treatment phi-
losophies, difficulties in tapering patients off these medi-
cations, or the potential for illicit diversion of agonist
medications.’ Physicians with these concerns may be more
comfortable prescribing an antagonist, such as naltrexone,
rather than agonists.

Exhibit 1 summarizes key differences between extended-
release injectable naltrexone, buprenorphine, and metha-
done.

How Does Extended-Release
Injectable Naltrexone Work?

Naltrexone is an opioid antagonist, a medication that binds
to and effectively blocks opioid receptors.®!° It prevents
receptors from being activated by agonist compounds,
such as heroin or prescribed opioids, and is reported to
reduce opioid cravings and to prevent relapse.!!!? Patients
need to be informed that this medication will prevent
them from feeling the euphoric effect or pain relief they
previously felt when they took an opioid.'% 1314

Are There Safety Concerns About
Extended-Release Injectable
Naltrexone?

Risk of accidental opioid overdose
and death

Accidental overdoses and overdose-related deaths have
occurred among patients who have taken opioids while
being treated for opioid dependence with naltrexone-
containing products—including both the extended-release
injectable formulation and the daily oral formulation.'> 6
Overdoses and overdose-related deaths are also a risk with

Treatment Is Effective

People Recover
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agonist therapies. No comprehensive mortality data are
yet available about extended-release injectable naltrexone,
but cases of fatal opioid overdose have been reported in
patients who:

e Used opioids at or near the end of the 1-month dosing
interval.

e Used opioids after missing a dose of extended-release
injectable naltrexone.

e Attempted to overcome the opioid blockade.'

Patients who have been treated with extended-release
injectable naltrexone may have reduced tolerance to opioids
and may be unaware of their potential sensitivity to the
same, or lower, doses of opioids that they used to take. If
patients who are treated with extended-release injectable
naltrexone relapse after a period of abstinence, it is possible
that the dosage of opioid that was previously used may
have life-threatening consequences, including respiratory
arrest and circulatory collapse.!®

Winter 2012, Volume 11, Issue 1

Physicians have an obligation to educate patients who are
treated with naltrexone-containing products about mortality
risks that exist during and after leaving treatment for opioid
dependence.'>!” Behavioral health providers may play a
role in reminding patients of these risks. It is recommended
that providers and patients develop a relapse prevention
plan that includes strategies to decrease the risks if relapse
occurs. If patients continue to use opioids during treatment,
transition to agonist medications may be considered to
reduce mortality risk, although these medications also have
mortality risks.'*!”

Risk of precipitating withdrawal

Naltrexone displaces heroin or prescribed opioids

from receptors to which they have bound, which can
precipitate withdrawal symptoms.®2° Therefore, complete
detoxification from opioids before initiating or resuming
extended-release injectable naltrexone is necessary to
prevent withdrawal. At least 7-10 days without opioid
use is recommended before beginning extended-release
injectable naltrexone.!%!6

Exhibit 1: Key Differences Between Medications Used
To Treat Patients With Opioid Dependence

Extended-Release

Prescribing

Considerations

Buprenorphine Methadone

Injectable Naltrexone

Frequency of
Administration

Monthly

Daily

Daily

Route of
Administration

Intramuscular injection in the
gluteal muscle by healthcare
professional.

Oral tablet or film is dissolved
under the tongue. Can be
taken at a physician’s office or
at home.

Oral (liquid) consumption
usually witnessed at an OTP,
until the patient receives take-
home doses.

Restrictions on
Prescribing or
Dispensing

Any individual who is licensed
to prescribe medicine

(e.g., physician, physician
assistant, nurse practitioner)
may prescribe and order
administration by qualified

Only licensed physicians

who are DEA registered and
either work at an OTP or have
obtained a waiver to prescribe
buprenorphine may do so.

Only licensed physicians who
are DEA registered and who
work at an OTP can order
methadone for dispensing at
the OTP.

Requirements the prescription.

limited special training to
qualify for the DEA prescribing
waiver. Any pharmacy can fill
the prescription.

staff.
Abuse and Diversion | No Yes Yes
Potential
Additional None; any pharmacy can fill Physicians must complete For opioid dependence

treatment purposes,
methadone can only be
purchased by and dispensed
at certified OTPs or hospitals.

Sources: Adapted from 16:18.19
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Adverse events

The most frequently reported adverse events include hepatic
enzyme abnormalities, injection site pain, common cold
symptoms, insomnia, and toothache. Nausea, vomiting,
muscle cramps, dizziness, sedation, decreased appetite,
and an allergic form of pneumonia have also occurred

in people treated with extended-release injectable
naltrexone.'*?!

Injection site reactions

Injection site reactions—including pain, hardness,
swelling, blisters, redness, bruising, abscesses, and tissue
death—have been reported to FDA. Some reactions are
serious enough that surgery is needed.'®

To reduce the risk of serious injection site reactions:

e Extended-release injectable naltrexone should be
administered as an intramuscular injection into
the gluteal muscle using the specially designed
administration needle provided. It should never
be administered intravenously, subcutaneously,
or inadvertently into fatty tissues.

e Extended-release injectable naltrexone should be
administered into alternating buttocks (sides of the
patient) each month.

e Healthcare providers should consider alternate
treatments for patients whose body size, shape, or
posture makes it impossible to administer extended-
release injectable naltrexone in the recommended
location. Note that the needle provided is not a
standard needle (see last bullet). It is not possible
to substitute a standard needle of a longer length.

e Patients who develop injection site reactions that
do not improve should be referred to a surgeon.

e The packaging of extended-release injectable
naltrexone was changed in 2010. Both 1.5- and 2-inch
needles are included for injecting the medication, to
accommodate patients’ different body sizes. Use the
2-inch needle for most patients and reserve the shorter
needle for lean patients.' !¢

Behavioral Health Is Essential To Health -

Prevention Works

Liver adverse effects

The FDA requires warnings on formulations of naltrexone
about possible liver adverse effects. The current product
labeling for extended-release injectable naltrexone
includes a warning about hepatotoxicity when the
medication is given in more than the recommended

dose. Use of the medication is contraindicated in patients
with acute hepatitis or liver failure. The medication
manufacturer states that the margin of separation between
the apparently safe dose and the dose causing hepatic
injury appears to be only fivefold or less.!” Extended-
release injectable naltrexone should be discontinued if
signs or symptoms of hepatitis develop (e.g., fatigue,

loss of appetite, nausea, vomiting, abdominal pain, gray-
colored bowel movement, joint pain, jaundice).'” Further
research and postmarket surveillance are underway to
determine any long-term effects of this formulation on
the liver.

Which Patients May Benefit Most
From Treatment With Extended-
Release Injectable Naltrexone?

It is difficult to predict which medication will work for

a particular patient with opioid dependence. Factors
affecting a patient’s treatment success with a medication
may change over time or with subsequent treatment
attempts. Extended-release injectable naltrexone benefits
people with opioid dependence who are at risk for opioid
use immediately after detoxification.® People facing
periods o