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Introduction

Drug overdose deaths involving prescription opioid pain relievers have
increased dramatically since 1999. Concerted federal and state efforts have
been made to curb this epidemic. In 2011, the White House released an
interagency strategy for Responding to America’s Prescription Drug Crisis.
Enacting this strategy, federal agencies have worked with states to educate
providers, pharmacists, patients, parents, and youth about the dangers of
prescription drug abuse and the need for proper prescribing, dispensing, use,
and disposal; to implement effective prescription drug monitoring programs; to
facilitate proper medication disposal through prescription take-back initiatives;
and to support aggressive enforcement to address doctor shopping and pill
mills and support development of abuse-resistance formulations for opioid pain
relievers.

Improvements have been seen in some regions of the country in the form of
decreasing availability of prescription opioid drugs and a decline in overdose
deaths in states with the most aggressive policies (Johnson et al., 2014) However,
since 2007, overdose deaths related to heroin have started to increase. The
Centers for Disease Control and Prevention counted 10,574 heroin overdose
deaths in 2014, which represents more than a fivefold increase of the heroin
death rate from 2002 to 2014 (CDC. 2015),

In an effort to combat the intertwined problems of prescription opioid misuse
and heroin use, in March of 2015 the Secretary of Health and Human Services
announced the Secretary’s Opioid Initiative, which aims to reduce addiction and
mortality related to opioid drug abuse by (HHS takes strong steps, 2015).

e reforming opioid prescribing practices
e expanding access to the overdose-reversal drug naloxone

e expanding access to medication-assisted treatment for opioid use disorder

The relationship between prescription opioid abuse and increases in heroin
use in the United States is under scrutiny. These substances are all part of the
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same opioid drug category and overlap in important ways. Currently available
research demonstrates:

e Prescription opioid use is a risk factor for heroin use.

e Heroin use is rare in prescription drug users.

e Prescription opioids and heroin have similar effects, different risk factors.

e A subset of people who abuse prescription opioids may progress to heroin
use.

e |ncreased drug availability is associated with increased use and overdose.

e Heroin use is driven by its low cost and high availability.

e Emphasis is needed on both prevention and treatment.
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Prescription opioid use is a risk
factor for heroin use

Pooling data from 2002 to 2012, the incidence of heroin initiation was 19 times
higher among those who reported prior nonmedical pain reliever use than
among those who did not (0.39 vs. 0.02 percent) (Muhuri et al., 2013) ‘A stydy of
young, urban injection drug users interviewed in 2008 and 2009 found that 86
percent had used opioid pain relievers nonmedically prior to using heroin, and
their initiation into nonmedical use was characterized by three main sources of
opioids: family, friends, or personal prescriptions (Lankenau et al., 2012) Thjg rate
represents a shift from historical trends. Of people entering treatment for heroin
addiction who began abusing opioids in the 1960s, more than 80 percent
started with heroin. Of those who began abusing opioids in the 2000s, 75
percent reported that their first opioid was a prescription drug (Cicero et al., 2014)
Examining national-level general population heroin data (including those in
and not in treatment), nearly 80 percent of heroin users reported using
prescription opioids prior to heroin (Jones, 2013; Muhuri et al., 2013)
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opioid as their first opioid of abuse. Data are plotted as a function of the decade in
which respondents initiated their opioid abuse. Source: Cicero et al., 2014
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Heroin use is rare in prescription
drug users

While prescription opioid abuse is a growing risk factor for starting heroin use,
only a small fraction of people who abuse pain relievers switch to heroin use.
According to general population data from the National Survey on Drug Use
and Health, less than 4 percent of people who had abused prescription opioids
started using heroin within 5 years (Muhuri et al., 2013) Thjs suggests that
prescription opioid abuse is just one factor in the pathway to heroin.
Furthermore, analyses suggest that those who transition to heroin use tend to
be frequent users of multiple substances (polydrug users) (Jones. et al., 2015)
Additional analyses are needed to better characterize the population that
abuses prescription opioids who transition to heroin use, including
demographic criteria, what other drugs they use, and whether or not they are
injection drug users.
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Prescription opioids and heroin have
similar effects, different risk factors

Heroin and prescription opioid pain relievers both belong to the opioid class of
drugs, and their euphoric effects are produced by their binding with mu opioid
receptors in the brain. Different opioid drugs have different effects that are
determined by the way they are taken and by the timing and duration of their
activity at mu opioid receptors.

People who began using heroin in the 1960s were predominantly young men
from minority groups living in urban areas (82.8 percent; mean age at first
opioid use, 16.5 years) whose first opioid of abuse was heroin (80 percent). The
epidemic of prescription opioid abuse has been associated with a shifting of the
demographic of opioid users toward a population that is somewhat older (mean
age at first opioid use, 22.9 years), less minority, more rural/suburban, with few
gender differences among those who were introduced to opioids through
prescription drugs. Whites and nonwhites were equally represented in those
initiating use prior to the 1980s, but nearly 90 percent of respondents who
began use in the last decade were white (Cicero et al., 2014)
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Because heroin is often injected, the upsurge in use also has implications for
HIV, hepatitis C (HCV), and other injection-related illnesses. Recent studies
suggest that having used opioid pain relievers before transitioning to heroin
injection is a common trajectory for young injection drug users with HCV
infection (Klevens etal., 2012) ‘A st dy of new HCV infections in Massachusetts
found that 95 percent of interview respondents used prescription opioids before

initiating heroin (Church et al., 2010)
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A subset of people who abuse
prescription opioids may progress to
heroin use

A recent study of heroin users in the Chicago metropolitan area identified three
main paths to heroin addiction: Prescription opioid abuse to heroin use, cocaine
use to heroin use (to "come down"), and polydrug use (i.e., use of multiple
substances) to heroin use. Polydrug use to heroin was the most common path
in this study (Kane-Wiliis, et al., n.d.) The estimated 4 percent subset of people who
transition from prescription opioid abuse to heroin use (Muhuri et al., 2013) may pe
predisposed to polydrug use, and the transition may represent a natural
progression for them. Examination of new HCV cases in young adults living in
rural areas identified a population who reported transition from non-injection
drug use to injecting opioid pain relievers before switching to injecting heroin or
methamphetamine (Stanley et al.. 2012) A study looking at a larger sample found
that prescription opioid abuse preceded heroin use by an average of 2 years
(Suryaprasad et al., 2014) Frequent prescription opioid users and those diagnosed
with dependence or abuse of prescription opioids are more likely to switch to
heroin; dependence on or abuse of prescription opioids has been associated

with a 40-fold increased risk of dependence on or abuse of heroin (Jones et al.,
2015)
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Increased drug availability is
associated with increased use and
overdose

From 1991 to 2011, there was a near tripling of opioid prescriptions dispensed
by U.S. pharmacies: from 76 million to 219 million prescriptions (IMS Health, 2014a;
IMS Health, 2014b) |n parallel with this increase, there was also a near tripling of
opioid-related deaths over the same time period.

Mexican heroin production increased from an estimated 8 metric tons in 2005 to
50 metric tons in 2009—more than a six-fold increase in just 4 years.
Domination of the U.S. market by Mexican and Colombian heroin sources,
along with technology transfer between these suppliers, has increased the
availability of easily injectable, white powder heroin (National Drug Intelligence Center,
2011), In a recent survey of patients receiving treatment for opioid abuse,

accessibility was one of the main factors identified in the decision to start using
heroin (Cicero et al., 2014)

References

e Cicero TJ, Ellis MS, Surratt HL, Kurtz SP. The changing face of heroin use in
the United States: a retrospective analysis of the past 50 years. JAMA
Psychiatry. 2014;71(7):821-826.

e |MS Health, National Prescription Audit, Years 1997-2013. Data extracted
2014.

e |MS Health, Vector One: National, Years 1991-1996. Data extracted 2014.

e National Drug Intelligence Center, U.S. Department of Justice. National
Drug Threat Assessment2011.

http://www .justice.gov/archive/ndic/pubs44/44849/44849p.pdf. Published
August 2011. Accessed October 8, 2015.


http://www.justice.gov/archive/ndic/pubs44/44849/44849p.pdf

15

Heroin use is driven by its low cost
and high availability

One main factor that contributes to the popularity of a drug is availability. One
key to prevention is reducing exposure. While efforts to reduce the availability of
prescription opioid analgesics have begun to show success, the supply of
heroin has been increasing (see Increased drug availability is associated with
increased use and overdose). Prescription opioids and heroin have similar
chemical properties and physiological impacts; when administered by the same
method (i.e., ingested or injected), there is no real difference for the user.

It is not clear whether the increased availability of heroin is causing the upsurge
in use or if the increased accessibility of heroin has been caused by increased
demand. A number of studies have suggested that people transitioning from
abuse of prescription opioids to heroin cite that heroin is cheaper, more
available, and provides a better high. Notably, the street price of heroin has
been much lower in recent years than in past decades (Unick et al., 2014)
addition to these market forces, some have reported that the transition from
opioid pills to heroin was eased by sniffing or smoking heroin before
transitioning to injection (Mars et al.. 2014) |5 3 recent survey of people in treatment
for opioid addiction, almost all—94 percent—said they chose to use heroin

because prescription opioids were "far more expensive and harder to obtain"
(Cicero et al., 2014)
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Emphasis is heeded on both
prevention and treatment

With the increasing use of opioids, there has been a concomitantincrease in
the number of treatment admissions attributable to prescription opioids and
heroin. The number of persons receiving substance use treatment for
prescription opioids rose from 360,000 in 2002, representing 10.3 percent of the
total treatment population, to 772,000 (18.6 percent) in 2014 (CBHSQ, 2015b) The
number of persons receiving treatment for heroin increased from 277,000 in
2002 to 618,000 in 2014 (CBHSQ, 2015b) |n addition, the number of heroin users
in the United States jumped from about 404,000 in 2002 to 914,000 in 2014,
and the number of those with heroin "dependence or abuse" more than doubled
from 2002 to 2014, increasing from about 214,000 to 586,000 (CBHSQ. 2015a)
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In addition to efforts to prevent initiation of abuse of prescription opioids and use
of heroin, there is a significant need to identify and treat people who have
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already developed an addiction to these substances. The prescription drug
monitoring programs are one means by which states are identifying individuals
who are doctor shopping. In addition, there are ongoing efforts to encourage
health care practitioners to screen patients for potential drug abuse problems.
However, identification is only the first step; it is critical to provide evidence-
based treatments for these individuals. Treatment should include access to the
medication-assisted treatment (MAT) options of methadone, buprenorphine, or
extended-release naltrexone, which are effective for both prescription opioid
and heroin addiction. In fact, a NIDA study found that once treatment is initiated,
both a buprenorphine/naloxone combination and an extended release
naltrexone formulation are similarly effective in treating opioid use disorder.
Because full detoxification is necessary for treatment with naloxone, initiating
treatment among active users was difficult, but once detoxification was
complete, both medications had similar effectiveness. Currently, far fewer
people receive MAT than could potentially benefit from it. Nearly all U.S. states
have higher rates of opioid abuse and dependence than their buprenorphine
treatment capacity (/ones et al. 2015) and fewer than 1 million of the 2.5 million
Americans who abused or were dependent on opioids in 2012 received MAT
(Volkow ND et al., 2014) ‘Removing barriers to MAT access and utilization is a top
priority for the U.S. Department of Health and Human Services and is a key
objective of the Secretary’s Opioid Initiative to combat opioid drug-related
dependence and overdose.
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Overview

An estimated 2 million people in the United States suffered from substance use
disorders related to prescription opioid pain medicines in 2015.1 Treatment
admissions linked to these medications more than quadrupled between 2002
and 2012, although only a fraction of people with prescription opioid use
disorders receive specialty treatment (18 percentin 2015).1 Overdose deaths
linked to these medicines nearly quadrupled (from 4,400 to nearly 19,000, or
1.5 t0 5.9 per 100,000 persons) from 2000 to 2014 .2 There is now also a rise in
heroin use and heroin addiction as some people shift from prescription opioids
to their cheaper street relative; 591,000 people had a heroin use disorder in
2015, and nearly 13,000 Americans died of a heroin overdose in 201513
Besides overdose, consequences of the opioid crisis include a rising incidence
of infants born dependent on opioids because their mothers used these
substances during pregnancy#=2 and increased spread of infectious diseases,
including HIV and hepatitis C (HCV), as was seen in 2015 in southern Indiana.t

Effective prevention and treatment strategies exist for opioid misuse and
addiction but are highly underutilized across the United States. An initiative of
the Secretary of Health and Human Services’ began in 2015 to address the
complex problem of prescription opioid and heroin use. This initiative
emphasizes improved education of healthcare providers in managing pain and
prescribing opioids appropriately; wider availability and adoption of the effective
overdose-reversing drug naloxone, which research has shown to be a lifesaver
in communities where it has been distributed to people who use opioids, their
families, and potential bystanders;2 and wider implementation of evidence-
based treatment strategies.

Effective medications exist to treat opioid use disorders: methadone,
buprenorphine, and naltrexone. These medications could help many people
recover from opioid addiction, but they remain highly underutilized. Fewer than
half of private-sector treatment programs offer medications for opioid use
disorders, and of patients in those programs who might benefit, only a third
actually receive it.2 Overcoming the misunderstandings and other barriers that
prevent wider adoption of these treatments is crucial for tackling the problem of
opioid addiction and the epidemic of opioid overdose in the United States.
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How Do Medications to Treat Opioid
Addiction Work?

Opioid Agonists and Partial Agonists (Maintenance
Medications)

Studies show that people with opioid addiction who follow detoxification with
complete abstinence are very likely to return to using the drug (relapse).12 While
relapse is a normal step on the path to recovery, it can also be life threatening,
raising the risk for a fatal overdose ! Thus, an important way to support
recovery from heroin or prescription opioid addiction is to maintain abstinence
from those drugs using medications that reduce the negative effects of
withdrawal and craving without producing the euphoria that the original drug of
abuse caused. Methadone and buprenorphine are medications approved for
this purpose.

Methadone is a synthetic opioid agonistthat eliminates withdrawal symptoms
and relieves drug cravings by acting on opioid receptors in the brain—the same
receptors that other opioids such as heroin, morphine, and opioid pain
medications activate. Although it occupies and activates these opioid receptors,
it does so more slowly than other opioids and, in an opioid-dependent person,
treatment doses do not produce euphoria. It has been used successfully for
more than 40 years to treat opioid addiction and must be dispensed through
specialized opioid treatment programs .12

Buprenorphine is a partial opioid agonist, meaning that it binds to those same
opioid receptors but activates them less strongly than full agonists do. Like
methadone, it can reduce cravings and withdrawal symptoms in a person with
an opioid use disorder without producing euphoria, and patients tolerate it well.
Research has found buprenorphine to be similarly effective as methadone for
treating opioid use disorders, as long as itis given at a sufficient dose and for
sufficient duration.!2 Unlike methadone, buprenorphine can be prescribed by
certified physicians in an office setting. It has been available since 2002 as a
tablet and since 2010 as a sublingual film14 and the U.S. Food and Drug
Administration (FDA) approved a 6-month subdermal buprenorphine implantin
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May 2016 and a once-monthly buprenorphine injection in November 2017.
Both formulations are available to patients stabilized on buprenorphine and will
eliminate the treatment barrier of daily dosing for these patients. (Also see
"Misconceptions About Maintenance Treatment")

Opioid Antagonists

Naltrexone is an opioid antagonist, which means that it works by blocking the
activation of opioid receptors. Instead of controlling withdrawal and cravings, it
treats addiction by preventing any opioid drug from producing rewarding effects
such as euphoria. lts use for ongoing addiction treatment has been somewhat
limited because of poor adherence and tolerability by patients. However, in
2010 an injectable, long-acting form of naltrexone (Vivitrol®), originally
approved for treating alcohol use disorder, was FDA-approved for treating
opioid addiction. Because its effects last for weeks, Vivitrol® is a good option for
patients who do not have ready access to healthcare or who struggle with
taking their medications regularly.

Because each medication works differently, a treatment provider should decide
on the optimal medication in consultation with the individual patient and should
consider the patient’s case unique history and circumstances (see "Efficacy of
Medications for Opioid Use Disorder").
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Efficacy of Medications for Opioid
Use Disorder

Abundant evidence shows that methadone, buprenorphine, and naltrexone all
reduce opioid use and opioid use disorder-related symptoms, and they reduce
the risk of infectious disease transmission as well as criminal behavior
associated with drug use 12 These medications also increase the likelihood that
a person will remain in treatment (freatment retention), which itself is associated
with lower risk of overdose mortality, reduced risk of HIV and HCV transmission,
reduced criminal justice involvement, and greater likelihood of employment.12

Methadone

Methadone is the medication with the longest history of use for opioid use
disorder treatment, having been used since 1947. A large number of studies
(some of which are summarized in the graph below) support methadone's
effectiveness at reducing opioid use. A comprehensive Cochrane review in
2009 compared methadone-based treatment (methadone plus psychosocial
treatment) to placebo with psychosocial treatment and found that methadone
treatment was effective in reducing opioid use, opioid use—associated
transmission of infectious disease, and crime 12:16=20 Patients on methadone
had 33 percent fewer opioid-positive drug tests and were 4.44 times more likely
to stay in treatment compared to controls.12 Methadone treatment significantly
improves outcomes, even when provided in the absence of regular counseling
services819.21 |ong-term (beyond 6 months) outcomes are better in groups
receiving methadone, regardless of the frequency of counseling received.22:23
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Opioid Use With or Without Methadone
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Buprenorphine

Buprenorphine, which was first approved in 2002, is currently available in two
forms: alone (Subutex®) and in combination with the opioid receptor antagonist
naloxone (Suboxone®). The latter formulation is designed to deter diversion
and misuse: the naloxone has no effect so long as the drug is taken orally, as
intended; if it is crushed, dissolved, and injected, the naloxone blocks the effect
of the buprenorphine. Both formulations of buprenorphine are effective for the
treatment of opioid use disorders, though recent studies have shown high
recidivism rates among patients tapered off of buprenorphine compared to
patients maintained on the drug for a longer period of time 24
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A Swedish study compared patients maintained on 16 mg of buprenorphine
daily to a control group that received buprenorphine for detoxification (6 days)
followed by placebo 22 All patients received psychosocial supports. In this study,
the treatment failure rate for placebo was 100 percent vs. 25 percent for
buprenorphine—more than two opioid-positive urine tests within 3 months
resulted in cessation of treatment, so treatment retention was closely related to
relapse. Of patients not retained in treatment, there was a 20 percent mortality
rate.

Meta-analysis determined that patients on doses of buprenorphine of 16 mg per
day or more were 1.82 times more likely to stay in treatment than placebo-
treated patients, and buprenorphine decreased the number of opioid-positive

drug tests by 14.2 to 25 percent (the standardized mean difference was
11.17)18:25.26

To be effective, buprenorphine must be given at a sufficiently high dose
(generally, 16 mg per day or more). Some treatment providers wary of using
opioids have prescribed lower doses for short treatment durations, leading to
failure of buprenorphine treatment and the mistaken conclusion that the
medication is ineffective 1227
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Methadone and Buprenorphine Compared

Methadone and buprenorphine are equally effective at reducing opioid use. A
comprehensive Cochrane review comparing buprenorphine, methadone, and
placebo found no differences in opioid-positive drug tests or self-reported
heroin use when treating with methadone or buprenorphine at medium-to-high
doses 2

Notably, flexible dose regimens of buprenorphine and doses of buprenorphine
of 6 mg or below are less effective than methadone at keeping patients in
treatment, highlighting the need for delivery of evidence-based dosing

regimens of these medications 2

Naltrexone

Naltrexone was initially approved for the treatment of opioid use disorder in a
daily pill form. It is an antagonist medication that does not produce tolerance or
withdrawal. Poor treatment adherence has primarily limited the real-world
effectiveness of this formulation 28 As a result, there is insufficient evidence that
oral naltrexone is an effective treatment for opioid use disorder.22 Extended-
release injectable naltrexone (XR-NTX) is administered once monthly, which
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removes the need for daily dosing. While this formulation is the newest form of
medication for opioid use disorder, evidence to date suggests that it is
effective 2839

The double-blind, placebo-controlled trial that was most influential in getting
XR-NTX approved by the FDA in 2010 for opioid use disorder treatment showed
that XR-NTX significantly increased opioid abstinence; the XR-NTX group had
90 percent confirmed abstinent weeks compared to 35 percent in the placebo
group. Treatment retention was also higher in the XR-NTX group (58 percent vs.
42 percent), while subjective drug craving and relapse (0.8 percentvs. 13.7
percent) were both decreased.2! Improvement in the XR-NTX group was
sustained throughout an open label period out to 76 weeks.22 These data were
collected in Russia, and additional studies are required to determine if
effectiveness will be similar in the United States.33

Buprenorphine and Naltrexone Compared

A NIDA study shows that once treatment is initiated, a buprenorphine/naloxone
combination and an extended release naltrexone formulation are similarly
effective in treating opioid use disorder. Because naltrexone requires full
detoxification, initiating treatment among active opioid users was more difficult
with this medication. However, once detoxification was complete, the naltrexone
formulation had a similar effectiveness as the buprenorphine/naloxone
combination.
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Misconceptions About Maintenance
Treatment

Because maintenance medications (methadone and buprenorphine) are
themselves opioids and are able to produce euphoria in people who are not
dependent on opioids, many people have assumed that this form of treatment
just substitutes a new addiction for an old one. This belief has unfortunately
hindered the adoption of these effective treatments. In the past, even some
inpatient treatment programs that were otherwise evidence based did not allow
patients to use these medications, in favor of an "abstinence only" philosophy.

Although itis possible for individuals who do not have an opioid addiction to get
high on buprenorphine or methadone (see "Treatment Need vs. Diversion Risk
for Opioid Addiction Treatment Medications"), these medications affect people
who have developed a high tolerance (see "Opioid Tolerance") to opioids
differently. At the doses prescribed, and as a result of their pharmacodynamic
and pharmacokinetic properties (the way they act at opioid receptor sites and
their slower metabolism in the body), these medications do not produce a
euphoric "high" but instead minimize withdrawal symptoms and cravings (see
"Mechanisms of Opioid Dependence"). This makes it possible for the patient to
function normally, attend school or work, and participate in other forms of
treatment or recovery support services to help them become free of their
addiction over time.

The ultimate aim can be to wean off the maintenance medication, but the
treatment provider should make this decision jointly with the patient, and
tapering the medication must be done gradually. It may take months or years in
some cases. Just as body tissues require prolonged periods to heal after injury
and may require external supports (e.g., a cast and crutches or a wheelchair for
a broken leg), brain circuits that have been altered by prolonged drug use and
addiction take time to recover and benefit from external supports in the form of
medication. In cases of serious and long-term opioid addiction, a patient may
need these supports indefinitely.

In 2005, methadone and buprenorphine were added to the World Health
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Organization's list of essential medicines, defined as medicines that are
"intended to be available within the context of functioning healthcare systems at
all times in adequate amounts, in the appropriate dosage forms, with assured
quality, and at a price the individual and the community can afford."3.32

Opioid Tolerance

People who take opioids for long periods of time typically develop
folerance, a state in which more of the drug is needed to produce the same
effect. Receptor desensitization and downregulation are molecular
processes that cause tolerance. In people with opioid use disorder, the
brain is continually exposed to high levels of opioids as well as dopamine,
which is released in the reward circuit following opioid receptor activation.
Brain cells respond to this by reducing their response to receptor activation
and by removing opioid and dopamine receptors from the cell membrane,
resulting in fewer receptors that can be activated by the drug.26-3Z These
mechanisms resultin a lessened response to the drug, so higher doses
are required to elicit the same effect. This opioid tolerance is the reason
that people with opioid use disorder do not experience euphoric effects
from therapeutic doses of buprenorphine or methadone, while people
without opioid use disorder do.28:3? |t is also the reason why people are at
increased risk of overdose when relapsing to opioid use after a period of
abstinence: They lose their tolerance to the drug without realizing it, so
they no longer know what dose of the drug they can safely tolerate.
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Mechanisms of Opioid Dependence

The sustained activation of opioid receptors that results from opioid use
disorder and causes tolerance also causes withdrawal symptoms when the
opioid drugs leave the body. Drug withdrawal symptoms are opposite to
the symptoms caused by drug taking. In the case of opioids, they include
anxiety, jitters, and diarrhea.#2 Avoidance of these negative symptoms is
one reason that people keep taking opioids, and in the early stages of
treatment, medications such as methadone and buprenorphine reduce
withdrawal symptoms.
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Opioid receptor activity. Heroin (red line) activates opioid receptors fully and
quickly. Methadone (blue) is also a full agonist, but the activation is much slower
and longer lasting. Buprenorphine (green) activates the receptors partially, with
a similar time course to methadone. Naltrexone (purple) is an opioid receptor
antagonist and therefore prevents receptor activation. 4142

Sources: Cruciani & Knotkova, 2013; Goodman et al., 2006
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Treatment Need vs. Diversion Risk for
Opioid Addiction Treatment
Medications

Like other opioid medications, buprenorphine and methadone are sometimes
diverted and misused. However, most data suggest that the majority of
buprenorphine and methadone misuse (use without a prescription) is for the
purpose of controlling withdrawal and cravings for other opioids and not to get
high. Among all opioid agonist medications, methadone and buprenorphine
together make up 15 percent of diversion reports, while oxycodone and
hydrocodone are responsible for 67 percent.#2 Naltrexone, the third medication
used to treat opioid addiction, is an opioid antagonist, which means it does not
cause euphoric effects and is not a diversion risk.

Both buprenorphine and buprenorphine/naloxone formulations can interfere
with the effects of full opioid agonists such as heroin and can precipitate
withdrawal in individuals with opioid dependence. Two U.S. surveys of people
with opioid use disorders found that a majority of those who used illicit
buprenorphine reported that they used it for therapeutic purposes (i.e., to
reduce withdrawal symptoms, reduce heroin use, etc.).24:43 Ninety-seven
percent reported using to prevent cravings, 90 percent to prevent withdrawal,
and 29 percent to save money .22 lllicit use of buprenorphine decreased as
individuals had access to treatment.#2 The minority proportion of people who
use buprenorphine illicitly to get high (ranging from 8 to 25 percent)42:46 has
been shown to decrease over time, which could suggest that people abandon
this goal after they experience the drug’s blunted rewarding effects.2€ Indeed,
patients in treatment for opioid use disorder rarely endorse buprenorphine as
the primary drug of abuse 47

Methadone diversion is primarily associated with methadone prescribed for the
treatment of pain, and not for the treatment of opioid use disorders. Opioid
treatment programs are required to maintain and implement a diversion control
plan; they typically require patients to come in daily to receive their medication
and strictly monitor take-home doses. In addition, evidence suggests that the
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diversion that does occur is associated with a lack of access to medication.?8 In
one survey, giving methadone away was identified as the most common form of
methadone diversion,22 which aligns with other findings that 80 percent of
people who report diverting methadone did so to help others who misused
substances.#8:20 Among those using illicit methadone, the most common reason
was a missed medication pick-up.22

While there is some risk associated with misuse of buprenorphine, the risk of
harms, such as fatal overdose, are significantly lower than those of full agonist
opioids (oxycodone, hydrocodone, heroin) 2251 Overdoses and related deaths
do occur but are usually the result of combination with other respiratory
depressant drugs such as benzodiazepines or alcohol. Emergency department
(ED) visits involving buprenorphine increased from 3,161 in 2005 to 30,135
visits in 2010 as availability of the drug increased (buprenorphine was first
approved in 2002); but ED visits for buprenorphine remain significantly less
common than those for other opioids.22 Fifty-two percent, or 15,778 visits (see
left bar chart below), were related to nonmedical use in 2010; 59 percent of
these visits involved additional drugs (see right bar chart below).23:34

Methadone, as a full opioid agonist that is metabolized slowly, poses a greater
risk of overdose than buprenorphine. In 2010, 65,945 ED visits involved
nonmedical use of methadone 22 However, methadone that is dispensed for
use as a pain reliever, not as an addiction medication, is the main source of the
methadone involved in overdose deaths.22

Emergency department (ED) visits involving buprenorphine increased as drug
availability increased, but ED visits for buprenorphine are far less common than those
for other opioids.
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Impact of Medication for Addiction
Treatment on HIV/HCV Outcomes

Injection drug use is still a primary driver of the HIV/AIDS epidemic across the
world.28 A recent example is the small community of Austin, Indiana, where 170
new HIV infections occurred in the 8 months between November 2014 and
June 2015 among people misusing the prescription opioid pain reliever
oxymorphone (Opana®) via injection.£ People who inject drugs frequently share
their needles and other injection equipment, enabling viruses such as HIV and
hepatitis C (HCV) to spread between people.

Medications for addiction treatment can reduce transmission of HIV and HCV by
reducing risk behaviors in people who inject drugs and can improve HIV- and
HCV-related outcomes by treating those not engaged in injection opioid use
who might otherwise transition to injection, linking those with HIV/HCV infection
to appropriate treatment2Z:28 and improving adherence to HIV/HCV
treatment.22:50 These improvements depend on accessibility of medications for
opioid use disorders to people who need it and coordinating medication
delivery with HCV/HIV screening and treatment.

Treatment with methadone or buprenorphine is associated with reduced
injection drug use risk behaviors. Meta-analyses have shown a reduction in risk
behaviors including a 32 to 69 percent reduction in illicit opioid use, a 20 to 60
percent reduction in injection drug use, and a 25 to 86 percent reduction in
sharing of injection equipment.£1:62 Treatment with extended-release
naltrexone also reduced HIV risk behaviors compared to placebo 21

Methadone and buprenorphine treatment are also associated with lower HCV
infection rates in young adults who injects drugs, while other treatments and
detoxification alone are not.83 Methadone treatment is associated with low rates
of contracting HCV overall 8 with mathematical modeling suggesting that it can
prevent 22.6 new HCV infections per 100 treated people who engaged in
injection drug use, per year.£2:66 Methadone treatment also reduces both HIV
risk behaviors and HIV infection, with better outcomes for people who inject
drugs who are in treatment (3.5 percent contracting HIV vs. 22 percent), and
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better outcomes for longer treatment duration and for continuous (vs.
interrupted) treatment.87=62

A study comparing the effects of methadone and buprenorphine treatment on
HIV risk from injection behaviors and HIV risk from sexual behaviors showed
equal and significant reductions in risky injection behaviors. Risky sexual
behaviors were reduced in both male and female methadone patients but were
higher in male patients on buprenorphine 2

Mitigating Factors

There are several known interactions between medications used to treat HIV or
HCV and both methadone and buprenorphine £-22 These could require an
adjustment of dosage or revision of the treatment plan, and highlight the need
for integrated care. For example, some patients are reluctant to begin highly
active antiretroviral therapy (HAART) because of worries that it will interfere with
their methadone treatment, so treatment providers should consider revised
methadone doses for these patients. /2

Contracting HCV while on methadone is associated with continued injection

drug use.Z2 Some studies have shown methadone detoxification alone to be

associated with increased rates of contracting HIV, so ongoing treatment with
this medication is key to reducing transmission of viral infection .2

Possibility of Dual Therapeutic Potential

One recent report demonstrates the potential of buprenorphine to counteract a
neuroinflammatory process that is involved in HIV-associated neurocognitive
disorders, suggesting that buprenorphine could potentially be simultaneously
therapeutic for opioid addiction and HIV.Z2-28 Opioid use disorder medications
are also associated with increased adherence to HAART for the treatment of
HIV.22:80 Some providers hesitate to treat HCV in people who inject drugs, but a
naltrexone implantation clinic showed rates of sustained virologic response in
their patients that were comparable to clinics treating non-injection drug-using
patients.ZZ
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Treatment of Opioid Use Disorder in
the Criminal Justice System

Opioid use disorders are highly prevalent among criminal justice populations.
According to data from the U.S. Department of Justice, approximately half of
state and federal prisoners meet criteria for substance use disorder.Z8 Even so,
there has been reticence in criminal justice settings to using medications
(methadone, buprenorphine, naltrexone) to treat opioid use disorders. In
national surveys, utilization of these medications is very low in criminal justice
settings, including drug courts,Z2 jails,22 and prisons.2! Thus, opioid use
disorder goes largely untreated during periods of incarceration, and opioid use
often resumes after release.

A former inmate’s risk of death within the first 2 weeks of release is more than
12 times that of other individuals, with the leading cause of death being a fatal
overdose.£2 Overdoses are more common when a person relapses to drug use
after a period of abstinence due to loss of tolerance to the drug. Untreated
opioid use disorders also contribute to a return to criminal activity,
reincarceration, and risky behavior contributing to the spread of HIV and
hepatitis B and C infections (see "Impact of Medication for Addiction Treatment
on HIV/HCV outcomes").83

The World Health Organization’s Guidelines for the Psychosocially Assisted
Pharmacological Treatment of Opioid Dependence states: "Prisoners should
not be denied adequate health care because of their imprisonment . . . Opioid
withdrawal, agonist maintenance and naltrexone treatment should all be
available in prison settings, and prisoners should not be forced to accept any
particular treatment."84

Many states currently do not offer appropriate access to or utilize medications to
treat opioid use disorders among arrestees or inmates, 2982 even though
research has shown many benefits of incorporating medication-assisted
treatment into criminal justice treatment programs. Inmates who receive
buprenorphine treatment prior to release are more likely to engage in treatment
after their release than inmates who only participate in counseling.88
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Participants who engage in methadone treatment and counseling in prison are
more likely to enter community-based methadone treatment centers after their
release (68.6 percent) than those receiving only counseling (7.8 percent) or
those in counseling and referred to a treatment center (50 percent).12

In one study, inmates who began buprenorphine treatment while incarcerated
engaged in post-release treatment sooner, averaging 3.9 days after release,
compared to 9.2 days for participants referred to treatment post-release 23 They
were also likely to stay in treatment longer if they were initiated in treatment
prior to release (20.3 weeks on average) than if they began treatment after their
release (13.2 weeks).83

Inmates who participate in methadone treatment and counseling while in prison
are less likely to test positive for illicit opioids at one month following their
release (27.6 percent) compared to those who only receive counseling (62.9
percent) and those who receive counseling and a referral to a treatment center
(41 percent) .12

A randomized controlled trial was published in 2016, comparing prison-initiated
extended-release naltrexone (XR-NTX) treatment to standard counseling
protocols for prevention of opioid relapse. During the treatment phase, relapse
was significantly lower in the group receiving XR-NTX (43 percent vs. 64
percent). The XR-NTX group also experienced no overdose events, while there
were seven overdose events in the control group.&Z

A survey of community correction agents’ views on using medications to treat
opioid addiction showed that more favorable attitudes toward medication use
are associated with greater knowledge about the evidence base for these
medications and greater understanding of addiction as a medical disorder.88
Organizational linkage between correctional stakeholders and community
treatment providers, along with training sessions, can be an effective way to
change perceptions and increase knowledge about the efficacy of these
medications and can increase the intent within correctional facilities to refer
individuals with opioid use disorder to treatment that incorporates
medications.82
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A mechanism to reduce recidivism and divert nonviolent offenders from
traditional jail and prison settings is the drug treatment court model, which
provides treatment services in combination with judicial supervision 2 Still,
resistance to medications persists even in this area of the criminal justice
system; a survey published in 2013 reported that 50 percent of drug courts did
not allow agonist treatment for opioid use disorder under any circumstances.’2
In 2015, the Office of National Drug Control Policy announced that state drug
courts receiving federal grants must not: 1) deny any appropriate and eligible
client for the treatment drug court access to the program because of their use of
FDA-approved medications (methadone, injectable naltrexone, non-injectable
naltrexone, disulfiram, acamprosate calcium, buprenorphine, etc.) thatis in
accordance with an appropriately authorized [physician's prescription]; or 2)
mandate that a drug court client no longer use medications as part of the
conditions of the drug court if such a mandate is inconsistent with a physician’s
recommendation or prescription.22
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Opioid Addiction Medication in the
Military

Rates of prescription opioid misuse are higher among service members than
among civilians2! Survey results suggest drug use among returning soldiers is
often a coping strategy to treat arousal symptoms of post-traumatic stress
disorder.22 Returning military personnel also experience higher rates of chronic
pain and related medical use of opioid pain relievers compared to the civilian
population. These data collectively suggest an unmet need for the assessment,
management, and treatment of both chronic pain and opioid use disorders in
this population.23

The Veterans Health Administration (VHA) acknowledges that treatment with
opioid agonists (methadone or buprenorphine) is the first-line treatment for
opioid addiction and recommends it for all opioid-dependent patients. Notably,
a 2015 revision of treatment guidelines for the U.S. Department of Veteran
Affairs and U.S. Department of Defense shifted toward allowing these
medications as a treatment option for active duty military members .22 Still, only
about a quarter of patients with an opioid addiction treated at VHA facilities
receive medication.22 Barriers to opioid agonist medication among VHA
providers include: lack of perceived patient interest, stigma toward the patient
population, and lack of education about opioid agonist treatment.26

In the past, lack of insurance coverage for opioid agonist medications was a
barrier for use among active duty military; however, as of 2013, TRICARE
included coverage for these medications, and a 2016 modification of TRICARE
regulation included provisions for expanded coverage of opioid use disorder
treatment2Z This expanded coverage removed annual and lifetime limitations
on substance use disorder treatment, allowed for office-based opioid treatment
and established opioid treatment programs as a newly recognized category of
institutional provider under TRICARE.
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Treatment for Pregnant Mothers and
Babies
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Paralleling the large recent increases in opioid use, use disorders, and
overdose, the incidence of babies born dependent on opioids (neonatal
abstinence syndrome, or NAS) as a result of the mother’s opioid use during
pregnancy has also greatly increased.2 Incidence of NAS rose nearly fivefold
between 2000 and 20123 this increase was associated with increases in the
prescription of opioids to pregnant women for pain, which doubled between
1995 and 2009 2822

Untreated opioid addiction during pregnancy can have devastating effects on
the fetus. The fluctuating levels of opioids in the blood of mothers misusing
opioids expose the fetus to repeated periods of withdrawal 222 which can also
harm the function of the placenta and increase the risk of:

e fetal growth restriction
e placental abruption
e preterm labor

e fetal convulsions

e fetal deathl™
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e intrauterine passage of meconium

In addition to these direct physical effects, other risks to the fetus include:

e untreated maternal infections such as HIV192
e malnutrition and poor prenatal care!93

e dangers conferred by drug-seeking lifestyle, including violence and
incarceration191.103

Methadone and Buprenorphine As the Standard of Care for
Opioid Use Disorder in Pregnancy

To lessen the negative effects of opioid dependence on the fetus, treatment with
methadone has been used for pregnant women with opioid use disorder since
the 1970s and has been recognized as the standard of care since 1998 101.102
Recent evidence, however, suggests that buprenorphine may be an even better
treatment option.194

Both methadone and buprenorphine treatment during pregnancy:

e stabilize fetal levels of opioids, reducing repeated prenatal withdrawal190-105
® improve neonatal outcomes

e increase maternal HIV treatment to reduce the likelihood of transmitting the
virus to the fetus191=103

e link mothers to better prenatal carel2.103

A meta-analysis showed that, compared to single-dose methadone treatment,
buprenorphine resulted in:

e 10 percentlower incidence of NAS

e shorter neonatal treatment time (an average of 8.4 days shorter)

24
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e |ower amount of morphine used for NAS treatment (an average of 3.6 mg
lower)

e higher gestational age, weight, and head circumference at birth194

Data from the NIDA-funded Maternal Opioid Treatment: Human Experimental
Research study show similar benefits of buprenorphine 19 Still, methadone is
associated with higher treatment retention than buprenorphine 194 Divided
dosing with methadone has been explored as a way to reduce fetal exposure to
withdrawal periods, and recent data show low levels of NAS in babies born to
mothers treated with divided doses of methadone 1% Larger comparison
studies are needed to determine if split methadone dosing for opioid use
disorders in pregnancy is associated with better outcomes.

NAS still occurs in babies whose mothers have received buprenorphine or
methadone, but it is less severe than it would be in the absence of treatment 198
Research does not support reducing maternal methadone dose to avoid NAS,
as this may promote increased illicit drug use, resulting in increased risk to the
fetus. 100

Mothers’ Buprenorphine Treatment During
Pregnancy Benefits Infants
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How Much Does Opioid Treatment
Cost?

Although the price for opioid treatment may vary based on a number of factors,
recent preliminary cost estimates from the U.S. Department of Defense for
treatmentin a certified opioid treatment program (OTP) provide a reasonable
basis for comparison:2Z

e methadone treatment, including medication, and integrated psychosocial
and medical support services (assumes daily visits): $126.00 per week or
$6,552.00 per year

e buprenorphine for a stable patient provided in a certified OTP including
medication and twice-weekly visits: $115.00 per week or $5,980.00 per year

e naltrexone provided in an OTP, including drug, drug administration, and
related services: $1,176.50 per month or $14,112.00 per year

To put these costs into context, it is useful to compare them with the costs of
other conditions. According to the Agency for Healthcare Research and Quality,
annual expenditures for individuals who received healthcare are $3,560.00 for
those with diabetes mellitus and $5,624.00 for kidney disease 199

It is also important to remember the costs associated with untreated opioid use
disorders, including costs associated with:

e criminal justice

e treating babies born dependent on opioids

e greater transmission of infectious diseases

e t{reating overdoses

® injuries associated with intoxication (e.g., drugged driving)

e |ost productivity
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The amount paid for treatment of substance use disorders is only a small
portion of the costs these disorders impose on society. A recent analysis
suggested that the total costs of prescription opioid use disorders and
overdoses in the United States was $78 billion in 2013. Of that, only 3.6 percent,
or about $2.8 billion, was for treatment. 110


https://www.drugabuse.gov/publications/research-reports/medications-to-treat-opioid-addiction/references

28

Access to Naloxone

Naloxone is an opioid antagonist that can reverse an opioid overdose.
Naloxone access increased between 2010 and 2014, with€

e more than three times the number of local sites providing naloxone (from
188 t0 644)

e nearly three times the number of laypersons provided naloxone kits (from
53,032 t0 152,283)

® a 94 percentincrease in states (from 16 to 30), including Washington, DC,
with at least one organization providing naloxone

e more than 2.5 times the number of overdose reversals reported (from
10,171 to 26,463)

Naloxone prescriptions dispensed from retail pharmacies increased nearly
twelvefold between the fourth quarter of 2013 and the second quarter of
2015111

Many states have passed laws to widen the availability to naloxone for family,
friends, and other potential bystanders of overdose.
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Variation in State Naloxone and Good Samaritan Laws

As of October 24, 2017
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Naloxone has become widely used by emergency medical providers, with all 50
states and the District of Columbia, Guam, and Puerto Rico certifying and
approving emergency medical service personnel at the paramedic level to
administer naloxone. One step further, emergency medical technicians (EMTs)
were explicitly permitted to administer naloxone in 12 of these 53 jurisdictions
(23 percent—California, Colorado, District of Columbia, Massachusetts,
Maryland, New Mexico, North Carolina, Ohio, Oklahoma, Rhode Island,
Virginia, and Vermont) as of November 2013. Because nonparamedic EMTs
are typically the first and sometimes only source of emergency care, providing
authorization and training for them to administer naloxone is a promising

strategy to reduce overdose deaths 2

After a naloxone training session, a majority of police officers reported that it
would not be difficult to use naloxone at the scene of an overdose (89.7
percent) and that it was important that other officers be trained to use naloxone
(82.9 percent) 13

Effects of Naloxone Distribution
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Overdose education and naloxone distribution (OEND) has been shown to
increase the reversal of potentially fatal overdoses; one study showed opioid
overdose death rates to be 27 to 46 percent lower in communities where OEND
was implemented.! 14 Among 4,926 people who used substances and
participated in OEND in Massachusetts, 373 (7.6 percent) reported
administering naloxone during an overdose rescue, with few differences in
behavior between trained and untrained overdose rescuers.2 A naloxone
distribution study in San Francisco reported that 11 percent of participants used
naloxone during an overdose; of 399 overdose events where naloxone was
used, 89 percent were reversed.'€ Brief education is sufficient to improve
comfort and competence in recognizing and managing overdose “
Prospective studies are needed to determine the optimal level of training and
whether naloxone rescue kits can meet the standard for becoming available
over the counter 12

In a probabilistic analysis, naloxone distribution programs were shown to
prevent overdose deaths, increase quality-adjusted life years (QALYs) and be
highly cost-effective. Naloxone distribution was predicted to prevent 6 percent of
overdose deaths, 1 for every 227 naloxone kits distributed. Cost effectiveness,
under markedly conservative predictions, was measured to be $14,000.00 per
QALY, well within the standard favorable range of cost-benefit ratios (under
$50,000.00 per QALY) 18

Critics of naloxone distribution have claimed that it could lead to an increase in
risky opioid use, but a study in Massachusetts showed rates of opioid-related
visits to an emergency department and hospital admission were not significantly
different in communities with low or high implementation of OEND programs 14
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Prescription Opioids

What are prescription opioids? -«
Opioids are a class of drugs naturally found in the 4
opium poppy plant. Some prescription opioids are N
made from the plant directly, and others are made "_'I
by scientists in labs using the same chemical i
structure. Opioids are often used as medicines J‘

because they contain chemicals that relax the body

and can relieve pain. Prescription opioids are used \H» -
mostly to treat moderate to severe pain, though \ =

some opioids can be used to treat coughing and -

diarrhea. Opioids can also make people feel very Photo by ©iStock.com/Pictac/

relaxed and “high” — which is why they are

sometimes used for non-medical reasons. This can be dangerous because opioids can be highly
addictive, and overdoses and death are common. Heroin is one of the world’s most dangerous
opioids, and is never used as a medicine in the United States.

Popular slang terms for opioids include Oxy, Percs, and Vikes.

What are common prescription opioids?
¢ hydrocodone (Vicodin®) oxycodone (OxyContin®, Percocet®)
oxymorphone (Opana®)
morphine (Kadian®, Avinza®)
codeine
fentanyl

How do people misuse prescription opioids?

Prescription opioids used for pain relief are generally safe when taken for a short time and as
prescribed by a doctor, but they can be misused. People misuse prescription opioids by:

¢ taking the medicine in a way or dose other than prescribed

e taking someone else’s prescription medicine

¢ taking the medicine for the effect it causes—to get high
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When misusing a prescription opioid, a person can swallow the medicine in its normal form.
Sometimes people crush pills or open capsules, dissolve the powder in water, and inject the
liquid into a vein. Some also snort the powder.

How do prescription opioids affect the brain?

Opioids bind to and activate opioid receptors on cells located in many areas of the brain, spinal
cord, and other organs in the body, especially those involved in feelings of pain and pleasure.
When opioids attach to these receptors, they block pain signals sent from the brain to the body
and release large amounts of dopamine throughout the body. This release can strongly
reinforce the act of taking the drug, making the user want to repeat the experience.

What are some possible effects of prescription opioids on the brain and body?

In the short term, opioids can relieve pain and make people feel relaxed and happy. However,
opioids can also have harmful effects, including:
e drowsiness
confusion
nausea
constipation
euphoria
slowed breathing

Opioid misuse can cause slowed breathing, which can cause hypoxia, a condition that results
when too little oxygen reaches the brain. Hypoxia can have short- and long-term psychological
and neurological effects, including coma, permanent brain damage, or death.

Researchers are also investigating the long-term effects of opioid addiction on the brain,
including whether damage can be reversed.

What are the other health effects of opioid medications?

Older adults are at higher risk of accidental misuse or abuse because they typically have
multiple prescriptions and chronic diseases, increasing the risk of drug-drug and drug-disease
interactions, as well as a slowed metabolism that affects the breakdown of drugs.

Sharing drug injection equipment and having impaired judgment from drug use can increase
the risk of contracting infectious diseases such as HIV and from unprotected sex.

Prescription opioids and heroin are chemically similar and can produce a similar high. In some places,
heroin is cheaper and easier to get than prescription opioids, so some people switch to using heroin
instead. Nearly 80 percent of Americans using heroin (including those in treatment) reported
misusing prescription opioids prior to using heroin.?

However, while prescription opioid misuse is a risk factor for starting heroin use, only a small fraction
of people who misuse pain relievers switch to heroin. This suggests that prescription opioid misuse is
just one factor leading to heroin use. Read more about this intertwined problem in our Prescription
Opioids and Heroin Research Report.
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Can I take prescription opioids if I'm pregnant?

If a woman uses prescription opioids when she’s pregnant, the baby could develop dependence
and have withdrawal symptoms after birth. This is called neonatal abstinence syndrome, which
can be treated with medicines. Use during pregnancy can also lead to miscarriage and low birth

weight. Read more in the Substance Use in Women Research Report.

It can be difficult for a person with an opioid addiction to quit, but pregnant women who seek
treatment have better outcomes than those who quit abruptly. Methadone and buprenorphine
are the standard of care to treat opioid-dependent pregnant women. Methadone or
buprenorphine maintenance combined with prenatal care and a comprehensive drug
treatment program can improve many of the adverse outcomes associated with untreated
opioid addiction. If a woman is unable to quit before becoming pregnant, treatment with
methadone or buprenorphine during pregnancy improves the chances of having a healthier

baby at birth.

In general, it is important to closely monitor women who are trying to quit drug use during

pregnancy and to provide treatment as needed.

Can a person overdose on prescription opioids?

Yes, a person can overdose on prescription
opioids. An opioid overdose occurs when a person
uses enough of the drug to produce life-
threatening symptoms or death. When people
overdose on an opioid medication, their breathing
often slows or stops. This can decrease the
amount of oxygen that reaches the brain, which
can result in coma, permanent brain damage, or
death.

How can an opioid overdose be treated?

If you suspect someone has overdosed, the most
important step to take is to call 911 so he or she
can receive immediate medical attention. Once
medical personnel arrive, they will administer
naloxone. Naloxone is a medicine that can treat an
opioid overdose when given right away. It works
by rapidly binding to opioid receptors and
blocking the effects of opioid drugs. Naloxone is
available as an injectable (needle) solution, a
hand-held auto-injector (EVZIO®), and a nasal
spray (NARCAN® Nasal Spray).

Some states have passed laws that allow
pharmacists to dispense naloxone without a
personal prescription. This allows friends, family,
and others in the community to use the auto-
injector and nasal spray versions of naloxone to
save someone who is overdosing.

Read more on our Naloxone webpage.

Long-term use of prescription opioids, even
as prescribed by a doctor, can cause some
people to develop a tolerance, which means
that they need higher and/or more frequent
doses of the drug to get the desired effects.

Drug dependence occurs with repeated use,
causing the neurons to adapt so they only
function normally in the presence of the
drug. The absence of the drug causes several
physiological reactions, ranging from mild in
the case of caffeine, to potentially life
threatening, such as with heroin. Some
chronic pain patients are dependent on
opioids and require medical support to stop
taking the drug.

Drug addiction is a chronic disease
characterized by compulsive, or
uncontrollable, drug seeking and use despite
harmful consequences and long-lasting
changes in the brain. The changes can result
in harmful behaviors by those who misuse
drugs, whether prescription or illicit drugs.
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Can use of prescription opioids lead to addiction?

Yes, repeated misuse of prescription opioids can lead to a substance use disorder (SUD), a
medical illness which ranges from mild to severe and from temporary to chronic. Addiction is
the most severe form of an SUD. An SUD develops when continued misuse of the drug changes
the brain and causes health problems and failure to meet responsibilities at work, school, or
home.

People addicted to an opioid medication who stop using the drug can have severe withdrawal
symptoms that begin as early as a few hours after the drug was last taken. These symptoms
include:

e muscle and bone pain

e sleep problems

e diarrhea and vomiting

e cold flashes with goose bumps

e uncontrollable leg movements

e severe cravings

These symptoms can be extremely uncomfortable and are the reason many people find it so
difficult to stop using opioids. There are medicines being developed to help with the
withdrawal process, and the U.S. Food and Drug Administration recently approved sale of a
device, NSS-2 Bridge, that can help ease withdrawal symptoms. The NSS-2 Bridge device is a
small electrical nerve stimulator placed behind the person’s ear, that can be used for up to five
days during the acute withdrawal phase.

What type of treatment can people get for addiction to prescription opioids?

A range of treatments including medicines and behavioral therapies are effective in helping
people with opioid addiction.

Two medicines, buprenorphine and methadone, work by binding to the same opioid receptors
in the brain as the opioid medicines, reducing cravings and withdrawal symptoms. Another
medicine, naltrexone, blocks opioid receptors and prevents opioid drugs from having an effect.

Behavioral therapies for addiction to prescription opioids help people modify their attitudes
and behaviors related to drug use, increase healthy life skills, and persist with other forms of
treatment, such as medication. Some examples include, cognitive behavioral therapy which
helps modify the patient’s drug use expectations and behaviors, and also effectively manage
triggers and stress. Multidimensional family therapy, developed for adolescents with drug use
problems, addresses a range of personal and family influences on one’s drug use patterns and
is designed to improve overall functioning. These behavioral treatment approaches have
proven effective, especially when used along with medicines. Read more about drug addiction
treatment in our Treatment Approaches for Drug Addiction DrugFacts.
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Points to Remember

e Prescription opioids are used mostly to treat moderate to severe pain, though some
opioids can be used to treat coughing and diarrhea.

e People misuse prescription opioids by taking the medicine in a way other than
prescribed, taking someone else’s prescription, or taking the medicine to get high.
When misusing a prescription opioid, a person may swallow, inject, or snort the drug.

e Opioids bind to and activate opioid receptors on cells located in the brain, spinal cord,
and other organs in the body, especially those involved in feelings of pain and pleasure,
and can strongly reinforce the act of taking the drug, making the user want to repeat the
experience.

e People who use prescription opioids can feel relaxed and happy, but also experience
drowsiness, confusion, nausea, constipation, and slowed breathing.

e Prescription opioids have effects similar to heroin. While prescription opioid misuse is
a risk factor for starting heroin use, only a small fraction of people who misuse opioid
pain relievers switch to heroin.

e A person can overdose on prescription opioids. Naloxone is a medicine that can treat an
opioid overdose when given right away.

e Prescription opioid use, even when used as prescribed by a doctor can lead to a
substance use disorder, which takes the form of addiction in severe cases. Withdrawal
symptoms include muscle and bone pain, sleep problems, diarrhea and vomiting, and
severe cravings.

e Arange of treatments including medicines and behavioral therapies are effective in
helping people with an opioid use disorder.

Learn More

For more information about opioid medications, see our:
e Commonly Abused Drugs chart
e Misuse of Prescription Drugs Research Report
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Heroin

What is heroin?

Heroin is an opioid drug made from morphine, a
natural substance taken from the seed pod of the
various opium poppy plants grown in Southeast and
Southwest Asia, Mexico, and Colombia. Heroin can be
a white or brown powder, or a black sticky substance
known as black tar heroin. Other common names for
heroin include big H, horse, hell dust, and smack.

How do people use heroin? Photo by DEA/1.usa.gov/1TaKtdj

People inject, sniff, snort, or smoke heroin. Some people mix heroin with crack cocaine, a
practice called speedballing.

What are the effects of heroin?

Heroin enters the brain rapidly and binds to opioid receptors on cells located in many
areas, especially those involved in feelings of pain and pleasure and in controlling heart
rate, sleeping, and breathing.

Prescription Opioids and Heroin

Prescription opioid pain medicines such as OxyContin® and Vicodin® have effects similar to
heroin. Research suggests that misuse of these drugs may open the door to heroin use.
Nearly 80 percent of Americans using heroin (including those in treatment) reported
misusing prescription opioids first.}2

While prescription opioid misuse is a risk factor for starting heroin use, only a small fraction
of people who misuse pain relievers switch to heroin. According to a national survey, less
than 4 percent of people who had misused prescription pain medicines started using
heroin within 5 years.! This suggests that prescription opioid misuse is just one factor
leading to heroin use. Read more about this intertwined problem in our Prescription
Opioids and Heroin Research Report.
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Short-Term Effects

People who use heroin report feeling a "rush” (a surge of pleasure, or euphoria).
However, there are other common effects, including:

dry mouth

warm flushing of the skin

heavy feeling in the arms and legs

nausea and vomiting

severe itching

clouded mental functioning

going "on the nod," a back-and-forth state of being conscious and semiconscious

Long-Term Effects

People who use heroin over the long term may develop:

insomnia

collapsed veins for people who inject the drug

damaged tissue inside the nose for people who sniff or snort it
infection of the heart lining and valves

abscesses (swollen tissue filled with pus)

constipation and stomach cramping

liver and kidney disease

lung complications, including pneumonia

mental disorders such as depression and antisocial personality disorder
sexual dysfunction for men

irregular menstrual cycles for women

Other Potential Effects Injection Drug Use, HIV, and Hepatitis

Heroin often contains additives, such as
sugar, starch, or powdered milk, that can
clog blood vessels leading to the lungs,
liver, kidneys, or brain, causing
permanent damage. Also, sharing drug
injection equipment and having impaired
judgment from drug use can increase the

People who inject drugs such as heroin are at high
risk of contracting the HIV and hepatitis C (HCV)
virus. These diseases are transmitted through
contact with blood or other bodily fluids, which
can occur when sharing needles or other injection
drug use equipment. HCV is the most common
bloodborne infection in the Unites States. HIV (and
less often HCV) can also be contracted during

risk of contracting infectious diseases unprotected sex, which drug use makes more
such as HIV and hepatitis (see "Injection likely.

Drug Use, HIV, and Hepatitis").

Can a person overdose on heroin?

Read more about the connection between heroin
and these diseases in our Heroin Research Report.

Yes, a person can overdose on heroin. A heroin overdose occurs when a person uses
enough of the drug to produce a life-threatening reaction or death. Heroin overdoses have
increased in recent years.3

When people overdose on heroin, their breathing often slows or stops. This can decrease
the amount of oxygen that reaches the brain, a condition called hypoxia. Hypoxia can have
short- and long-term mental effects and effects on the nervous system, including coma
and permanent brain damage.
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How can a heroin overdose be treated?

Naloxone is a medicine that can treat an opioid overdose when given right away. It works
by rapidly binding to opioid receptors and blocking the effects of heroin and other opioid
drugs. Sometimes more than one dose may be needed to help a person start breathing
again, which is why it’s important to get the person to an emergency department or a
doctor to receive additional support if needed. Read more in the Substance Abuse and
Mental Health Services Administration’s Opioid Overdose Prevention Toolkit.

Naloxone is available as an injectable (needle) solution, a handheld auto-injector
(EVZIO®), and a nasal spray (NARCAN® Nasal Spray). Friends, family, and others in the
community can use the auto-injector and nasal spray versions of naloxone to save
someone who is overdosing.

The rising number of opioid overdose deaths has led to an increase in public health
efforts to make naloxone available to at-risk persons and their families, as well as first
responders and others in the community. Some states have passed laws that allow
pharmacists to dispense naloxone without a prescription from a person’s personal doctor.

Read more about naloxone at our Naloxone webpage.

Is heroin addictive?

Heroin is highly addictive. People who regularly use heroin often develop a tolerance,
which means that they need higher and/or more frequent doses of the drug to get the
desired effects. A substance use disorder (SUD) is when continued use of the drug causes
issues, such as health problems and failure to meet responsibilities at work, school, or
home. An SUD can range from mild to severe, the most severe form being addiction.

Those who are addicted to heroin and stop
using the drug abruptly may have severe
withdrawal. Withdrawal symptoms—which
can begin as early as a few hours after the
drug was last taken—include:

e restlessness
severe muscle and bone pain
sleep problems
diarrhea and vomiting
cold flashes with goose bumps ("cold
turkey")

¢ uncontrollable leg movements Photo by ©iStock.com/KatarzynaBialasiewicz/
("kicking the habit") istockpho.to/2dPp5bU

e severe heroin cravings

Researchers are studying the long-term effects of opioid addiction on the brain. Studies
have shown some loss of the brain’s white matter associated with heroin use, which may
affect decision-making, behavior control, and responses to stressful situations.4-¢
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How is heroin addiction treated?

A range of treatments including medicines and behavioral therapies are effective in
helping people stop heroin use. It's important to match the best treatment approach to
meet the particular needs of each individual patient.

Medicines include buprenorphine and methadone. They work by binding to the same
opioid receptors in the brain as heroin, but more weakly, reducing cravings and
withdrawal symptoms. Another treatment is naltrexone, which blocks opioid receptors
and prevents opioid drugs from having an effect. A NIDA study found that once treatment
is initiated, both a buprenorphine/naloxone combination and an extended release
naltrexone formulation are similarly effective in addiction. Because full detoxification is
necessary for treatment with naloxone, initiating treatment among active users was
difficult, but once detoxification was complete, both medications had similar
effectiveness.

Behavioral therapies for heroin addiction include methods called cognitive-behavioral
therapy and contingency management. Cognitive-behavioral therapy helps modify the
patient’s drug-use expectations and behaviors, and helps effectively manage triggers and
stress. Contingency management provides motivational incentives, such as vouchers or
small cash rewards for positive behaviors such as staying drug-free. These behavioral
treatment approaches are especially effective when used along with medicines. Read
more about drug addiction treatment in our Treatment Approaches for Drug Addiction

DrugFacts.

Points to Remember

e Heroin is an opioid drug made from morphine, a natural substance taken from the
seed pod of various opium poppy plants.

e Heroin can be a white or brown powder, or a black sticky substance known as
black tar heroin.

e People inject, sniff, snort, or smoke heroin. Some people mix heroin with crack
cocaine, called speedballing.

e Heroin enters the brain rapidly and binds to opioid receptors on cells located in
many areas, especially those involved in feelings of pain and pleasure and in
controlling heart rate, sleeping, and breathing.

e People who use heroin report feeling a "rush" (or euphoria). Other common
effects include dry mouth, heavy feelings in the arms and legs, and clouded mental
functioning.

e Long-term effects may include collapsed veins, infection of the heart lining and
valves, abscesses, and lung complications.

e Research suggests that misuse of prescription opioid pain medicine is a risk factor
for starting heroin use.

e A person can overdose on heroin. Naloxone is a medicine that can treat a heroin
overdose when given right away, though more than one dose may be needed.

e Heroin can lead to addiction, a form of substance use disorder. Withdrawal
symptoms include severe muscle and bone pain, sleep problems, diarrhea and
vomiting, and severe heroin cravings.

e A range of treatments including medicines and behavioral therapies are effective
in helping people stop heroin use. However, treatment plans should be
individualized to meet the needs of the patient.
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Learn More
For more information about heroin, visit our:

e Heroin webpage (drugabuse.gov/drugs-abuse/heroin)

e Opioids webpage (drugabuse.gov/drugs-abuse/opioids)

e Commonly Abused Drugs chart

e Medications to Treat Opioid Addiction Research Report

This publication is available for your use and may be reproduced in its entirety without
permission from NIDA. Citation of the source is appreciated, using the following
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