The Economic Burden of Opioid Use Disorder (OUD):
Results of a Structured Literature Review
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. . = The total societal cost of prescription opioid abuse, dependence, and misuse
Background and Study Objective ranged from US$53.4 billion (2006)8 to US$55.7 billion (2007).%

= Opioid use disorder (OUD) is a chronic and relapsing medical illness o Studies highlight a variation in the component costs, with workplace and
characterized by repeated and compulsive use of an opioid despite adverse healthcare costs being higher than criminal justice costs.
social, psychological, and/or physical consequences.’ o Where healthcare costs were the major component, the cost of opioid
= OUD is associated with a high cost to individuals, families, and society, largely dependence treatment was a small fraction of the total cost.
due to the hlgzh costs of criminal justice and productivity loss among untreated = Literature published since the original search indicates the total economic
OUD patients. burden of prescription opioid overdose, abuse, and dependence stood at $78.5
= Several studies have reported a concurrence of untreated OUD and infectious billion in the USA in 2013.1°

: righe:
diseases such as HIV and hepatitis C. Table 2. Publications reporting on prescription OUD? in the USA

= To understand the overall global economic burden of OUD and to identify Reference Study objective Costs and author findings
evidence gaps, the current literature was evaluated and relevant published data Birnbaum  To evaluate the societal costs Total USA societal costs of prescription opioid abuse: $55.7 billion
were summarized. etal. 20118 associated with prescription opioid in 2007 (USS$ 2009)
abuse in the USA Cost breakdown

Workplace costs: $25.6 billion (46%)
M eth O d S Health care costs: $25.0 billion (45%)

Criminal justice costs: $5.1 billion (9%)

Searches in literature databases Kirson et  To calculate the percent reduction in Annual societal costs of prescription opioid abuse in the USA: $58.4
. . al. 2014M abuse-related total annual medical billion (USS$ 2011; adjusted from $55.7 billion [US$ 2009]
=  The MEDLINE and MEDLINE In-Process databases were searched to identify : : (. ? J ? ? )
. o . costs associated with reformulated Of these:
releva}nt arthles descrlblng the burden of disease and treatment landscape extended-release oxycodone Excess medical and drug costs: $24.2 billion (41.4%)
associated with OUD. Criminal justice costs: $5.4 billion (9.2%)

Lost workplace productivity: $26.8 billion (45.9%)
Ghate et  To determine the associations between Annual medical costs (USS 2002-2003)

Articles reporting on patients with opioid abuse, and/or addiction, and/or
dependence were identified.! All included publications were grouped as

. . ith al. 2010  opioid abuse, dependence, and Opioid abusers: $14,054 to $6,650 higher than non-abusers in
reporting on patients wit OuD. poisonings on costs and comorbidities  patients with private insurance or Medicaid beneficiaries,
= Associated disorders, such as delirium due to opiates, were not specifically 18 e e o o ;\esPeCl“Ve‘Z (P<0.01 f?lr b?th) i i orivate |
targeted in this review, however, the search likely captured studies reporting on (3"1';”824‘;0;S,w";:‘c*asi'dmr":;egzigri:ze('§1;”'658§’”"a ¢ fnsurance
other rEIated/a550C|ated disorders due to the broad search terms used. Hansen et To estimate current economic burden Estimated cost of non-medical use of prescription opioids:
- The search strategy used both MeSH and free-text terms for OUD (Table 1)‘ al.2011° of nonmedical use of prescription Total: $53.4 billion in 2006

opioids in the USA Lost productivity: $42 billion (79%)
Criminal justice costs: $8.2 billion (15%)
Misuse treatment: $2.2 billion (4%)
Medical complications: $944 million (2%)

Table 1. Search strategy

Text and MeSH terms
Text words: “substance abuse” and “substance withdrawal” and MeSH terms for "substance-related disorders"[Majr]; e = h 4 utilizati ; mE lizati g (US3 2009)
“substance withdrawal syndrome"[Majr]; and "substance abuse, intravenous"[Majr], all combined with terms for “opioid”, CHEIery B RSB TR EUSS &N WIEEWEN € ealthcare utilization and costs {Us5 2009):

- . L - L . - .
“opiate”, “heroin”, “narcotic” al.20m chronic opioid users relative to similar  Chronic opioid users: $23,049

MeSH term: "opioid-related disorders"[Majr] patients without evidence of chronic Matched non-users: $4975; P < 0.001
Text words for: opioid abuse (“opioid dependence”, “opioid addiction”, “opioid abuse”); opiate abuse (“opiate pain Total healthc.are Costs:
dependence”, “opiate addiction”, “opiate abuse”); narcotic abuse (“narcotic dependence”, “narcotic addiction”, “narcotic Adherent patients (n=442): $23,160
abuse”); heroin abuse (“heroin dependence”, “heroin addiction”, “heroin abuse”) Non-adherent patients (n=1,658): $26,433; P = 0.036
Terms combined with the following Michna et To examine the payer-specific excess Annual per-patient excess medical costs associated with opioid
Risk factors; patient characteristics and comorbidities; epidemiology, humanistic and economic burden; employment al.2013™  medical costs of diagnosed opioid abuse compared with matched non-abusers (USS$ 2011)
and crime; treatment options; and current clinical guidelines. abuse among commercially-insured, Commercially-insured patients: $9,456 (P < 0.001)
Medicaid and Medicare patients with Medicaid patients: $11,501 (P < 0.001)

. . . recent prescription opioid use Medicare patients: $10,046 (P < 0.001)

- Sear(:'hes mdUdeq articles pUbll.Shed between 2000 and 2015 and were Rossiter et To estimate the excess medical costs Annual per-patient excess medical costs associated with diagnosed
restricted to Stu,dles congiucjced In hu,man,s' Searc,h es eX(:'IUded comments, . al. 20147 associated with diagnosed prescription  abuse: $9,456 to $11,501 depending on the payer (US$ 2011)
letters, news articles, editorials, and in vitro studies. Articles were not restricted opioid abuse among continuous
by language. extended-release opioid users

ope . . . Rice etal. To estimate the economic burden of Incremental annual healthcare costs per patient (US$ 2006-2012),

- Aqd.ltlonal.wel.osnes Wer.e searched fO[‘ further information on burden and 20145 prescription opioid abuse/dependence compared with comparison patients: $10,627
clinical guidelines (details presented in ISPOR 2017 Poster PMH47). to employers Excess annual work-loss costs in opioid abusers: $1.264

= Titles, abstracts and full-text articles were screened for relevance against pre- il e:‘pl"ye' A 20 o el 2l s 1L e o
defined inclusion/exclusion criteria. Inclusion criteria were: : LTI

White et To calculate the mean annual per- Mean annual direct health care costs (US$ 2003)
. H . e S . al. 2005° patient total healthcare costs of opioid Opioid abusers: $15,884
o Patients with OUD (opioid abuse, and/or addiction, and/or dependence); abusers from the perspective of a L i b g
o  Presented information on at least one of the following: risk factors, patient private payer
characteristics and comorbidities, epidemiology, humanistic and economic White et To describe the prevalence and Mean excess annual costs (US$ 2009) per privately insured patient:
burden, employment and crime, treatment options, or current clinical al.2011%  healthcare costs of opioid abuse during  $20,546
guidelines; 2003-2007 Mean excess costs per Florida Medicaid patient: $15,183

Note: 20UD refers to patients who are suffering from opioid abuse, and/or addiction, and/or dependence.

o Studies located in one of the countries of interest, i.e. EU5 (UK, France,
Germany, Italy and Spain), USA, Canada, or Australia.

Resource use in select countries: USA, Australia, Canada and UK
*  Data were extracted from all included publications. = Nineteen articles focused on the resource use or on specific aspects of direct
Results and indirect costs associated with heroin and/or prescription OUD (Table 3).
= Most articles in this group from Australia (5/7) and the USA (6/9) reported on

resource use (use of opioid substitution treatment [OST] programs) and cost of

Overall results of the literature review treatment.
= 2,234 citations retrieved; 202 met the pre-defined inclusion criteria (Figure 1). = Of the two articles from Canada, one reported on costs of OST programs and the
= 31reported on the economic burden and resource use associated with OUD; USA second reported on crime-related costs.
(20), Australia (7), Canada (3), and the UK (1). = The single article from the UK reported on treatment costs.
Figure 1. PRISMA flow diagram Table 3. Publications reporting on resource use or specific aspects of direct and
- Records identified through Additional records identified through indirect costs of heroin and/or prescription OUD?2
2 PubMed searches other sources Reference Country Patients Type of costs reported
é (n=2,102) (n=132) Stafford and Burns Australia People who regularly inject drugs: Resource use - use of OST programs
= 20157 heroin and prescription opioids
§ Degenhardt et al. Australia Opioid-dependent people Costs of court appearances and criminal
20138 justice
Records screened Records excluded (n=1,686) Gisev et al. 2014 Australia Opioid-dependent people Costs of custody and criminal justice
) (n=2,234) Teesson et al. 201520 Australia Heroin-dependent people Resource use - use of OST programs
s Full-text articles excluded (n=359) Hargreaves et al. Australia Patients with fatal heroin overdoses  Resource use - use of ambulances and
o Patient preference and social 20027 the number of overdose calls made for
3 integration (n=83) 2 el EnE

Population (n=92)
Not core country (n=65)
No data of interest (n=55)

Mills et al. 2005% Australia Heroin-dependent people Resource use - use of OST programs
Comorbidity costs - impact of having

Full-text articles
assessed for eligibility

-E (n=H48) Study type (n=45) PTSD on costs
3 Duplicate (n=12) Teesson et al. 20062 Australia Heroin-dependent people Resource use - use of OST programs
o Small study (N<75) (n=6) Fischer et al. 2005% Canada Untreated illicit opioid users Resource use - use of OST programs
= Superseded by newer data/guideline Krebs et al. 20142 Canada Opioid-dependent people Crime-related costs
( Mass et al. 2013% UK Opioid-dependent people Cost of treatment
Additional articles identified from Callahan et al. 2015% USA Heroin users Resource use and costs of welfare
Becker et al. 200828 USA People with opioid use disorders Resource use and costs of welfare
= Studies included Hasegawa et al. USA People with opioid overdose Resource use - use of emergency
&2 (n=202) 2014 department for opioid overdose
2 Hser et al. 20013° USA Male heroin addicts Resource use and costs of welfare
= Inocencio et al. USA Patients with opioid poisoning Costs of opioid poisoning and resource
Studies reporting on the economic burden of OUD 20133 use
Lynch et al. 20143 USA Opioid-dependent people Resource use - use of counselling and
, , , o ) addiction treatment
Key: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLR, systematic literature review. Baser et al. 20113 USA Opioid-dependent people Resource use - use of OST programs,
- . . .. treatment and healthcare costs
Cost of untreated OpIOId dependence n dally OpIOId users Clark et al. 201434 USA Opioid-dependent people Costs of comorbidities and healthcare
= One study (cost-of-illness) from Canada reported on the economic burden of - — costs
. P . . Clark et al. 20113 USA Patients with opioid dependence Treatment costs
untreated h.erom.dependence and prescrlptlop ,OPIOIdS; the authors used data Key: ED, emergency department; OST, opioid substitution treatment; PTSD, post-traumatic stress disorder.
from 114 dally oplate users who were not receiving or seeklng treatment Note: 20UD refers to patients who are suffering from opioid abuse, and/or addiction, and/or dependence.

between June 1996 and March 1997.%

= The total economic burden (in 1996) associated with untreated opioid .
dependence was CADS$5.086 million/year; total costs were attributed to crime Conclusions
victimization (44.6%), law enforcement (42.4%), productivity losses (7%), and . . . . .
healthcare (6.1%). = Asubstantial economic burden is associated with OUD.

Economic burden of heroin addiction: problem users and heroin-dependent people *  Most evidence is from studies restricted to OUD patient subgroups and only
) . reports on specific elements of the total cost.
. One study (cost-of-illness) from the USA reported that the total economic cost

of heroin addiction was US$21.9 billion/year (1996). The main contributors to *  Most identified studies were conducted in the USA, Australia and Canada,

cost were loss of productivity (52.6%), crime costs (23.9%), and medical care despite our review including 5 European countries.

costs (23.0%).° =  The available cost estimates are out of date and may grossly underestimate the
Economic burden of prescription OUD current costs of OUD.

= Ten studies from the USA reported on prescription opioid abuse, dependence,
and misuse (Table 2). No data for prescription opioid abuse were identified in
any other country.

= These publications used administrative claims data from beneficiaries covered
by Medicaid, Medicare, or from privately insured populations.

= Astudy of privately insured patients who were opioid abusers reported that the
mean annual direct healthcare costs for prescription opioid abusers were
significantly higher than for non-abusers (US$15,884 vs US$1,830; P < 0.01 [US$
2003]).6

= Another study that included patients who had a mix of insurance programs
(including commercial plans, Medicaid, Medicare, and the uninsured) and who
were diagnosed with prescription opioid abuse reported that the annual per-
patient excess medical costs associated with diagnosed abuse ranged from
US$9,456 to $11,501 (USS 2011).7

#The term OUD was introduced with the release of the Diagnostic and Statistical Manual (DSM) 5 criteria; as a result, some of the studies refer to
opioid abuse and dependence, while others refer to OUD as a spectrum disorder.

= Researchers quantifying the cost of OUD treatment need to be mindful of the

lack of comprehensive reporting, and further research needs to be undertaken
worldwide to better understand the comprehensive economic burden
associated with OUD.
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