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Foreword

There’s a campfire story about a worm who complains to Mother Nature about 
being ugly. Mother Nature shows him two magical goblets, one filled with every-
thing good and the other filled with everything bad. The worm wants to drink from 
the goblet of good things, but Mother Nature tells him that such an easy choice is 
not given to living things. Rather, the worm must drink from a channel connecting 
the two goblets in which the contents of each are mixed.

Upon doing so, the worm is horrified to see that he is uglier than ever. But later, 
he falls asleep and wakes up in a cocoon, from which he emerges as a beautiful 
butterfly.

I think about this story often in relation to drugs, particularly Mother Nature’s 
warning that living things are fated to drink from the channel in which good and bad 
are invariably mixed. Opioids illustrate the point. People unfortunate enough to live 
in countries without them often die agonizing deaths from cancer and experience 
excruciating pain after injuries. Throughout the world, they are essential to the prac-
tice of medicine. All of that resides in the goblet of good things.

But the other goblet holds contents of a disturbingly different character. Opioids 
are quite addictive and when taken long term can cause significant adverse side 
effects and enduring health problems [1]. The most feared of these effects is over-
dose, which stems from the respiratory depression caused by this potent class of 
drugs. About 50,000 people died of opioid overdose in the United States in 2016 
alone [2, 3], and that number will climb in the years ahead. Further, for every fatal-
ity there are about 30 nonfatal overdoses in which the brain and other organs may 
be damaged permanently by anoxia [4].

The opioid crisis in the United States and Canada is insoluble without returning 
opioid prescribing to the sane levels seen in other developed countries. This will 
require confronting deep-pocketed, politically powerful interests, but will also save 
and improve countless lives by reducing the future incidence of opioid addiction. 
Yet this noble preventive work will do nothing for those individuals for whom it 
comes too late, namely, those who are already addicted.

It is for such unfortunate individuals that this fine book was written. If anything 
uplifting can be said about opioid addiction, it is that there are more effective inter-
ventions available for those who suffer from it than for addiction to many other 
drugs (e.g., methamphetamine, cocaine, benzodiazepines). As the chapters to fol-
low skillfully explicate, these include resources whose purposes range from keeping 
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opioid-addicted individuals alive (e.g., naloxone), to stabilizing them physiologi-
cally so that they can function through the day, desist from crime, and participate in 
other services (e.g., methadone), to resolving the co-occurring problems that are 
prevalent among opioid-addicted people (e.g., psychological counseling, antivirals 
for Hepatitis C, legal advice, job training), to helping them build a full and gratify-
ing life in recovery (e.g., mutual help and recovering community organizations).

All of these technologies – undergirded by a responsive, comprehensive, equi-
table, health care provision and insurance system – are essential for helping the 
population of people experiencing opioid addiction. But an additional, equally 
essential, thread running more implicitly through this volume should not be missed: 
a moral commitment to treating addicted individuals as human beings worthy of 
respect, caring, and compassion. Only by combining the best impulses of our hearts 
and the best output of our scientific minds can we adequately support the recovery 
of the millions of Americans whose lives are blighted by opioid addiction.

Keith Humphreys 
Stanford University
Stanford, CA, USA
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Preface

The last several hundred years of human history has seen millions killed by epidem-
ics mostly related to infectious diseases. Whether by smallpox, tuberculosis, polio, 
malaria, cholera, typhus, influenza, or HIV/AIDS, hundreds of millions have suf-
fered debilitating illness and lost their lives. In the modern era of the past 100 years, 
especially in middle- and high-income countries globally, we have moved away 
largely from the threat of infectious disease as the big killer and succumbed to dis-
eases related – in the vast majority of cases – to cigarette smoking, alcohol, other 
drug use, and diseases caused by overeating, poor diet, and sedentariness. As physi-
cian Thomas Trotter noted in his well-known book, An Essay, Medical, Philosophical 
and Chemical, on Drunkenness and Its Effects on the Human Body (1804): 
“Mankind, ever in pursuit of pleasure, have reluctantly admitted into the catalogue 
of their diseases, those evils which were the immediate offspring of their luxuries.” 
Trotter was alluding to alcohol addiction, which he described as a “disease of the 
mind.”

The notion of “reluctant admission,” which he points out so eloquently in his 
stated observation, is all too poignant a concept in the current era. His notion of 
addiction being a “disease of the mind” also foreshadowed our current neuroscien-
tific understanding of addiction. The human brain is wired to produce subjective 
experiences of pleasure and reward in response to food, social bonding, and sex. 
These natural reinforcers are powerfully remembered and, throughout human evo-
lution, have provided the motivation for survival and reproduction. In more recent 
centuries beginning with distillation  – in the case of alcohol  – followed by an 
advancing industrial pharmacy that synthesized and enhanced the potency of other 
chemical compounds, the ability to induce abnormally high levels of reward that 
outcompete natural rewards has accelerated and become commonplace. The gin 
epidemic of the 1700s through opium epidemics of the 1800s, to cocaine/crack 
cocaine in the 1980s, crystal methamphetamine of the 1990s and 2000s, to a current 
devastating opioid addiction and overdose epidemic, concentrated psychoactive 
substances have demonstrated their ability to overpower the brain’s natural reward 
neurocircuitry, which can lead to addictive disease and, frequently, premature death.

The reasons for such epidemics are fueled and shaped by many forces. In the 
case of the current US opioid epidemic, sociocultural, economic, and political fac-
tors have permitted or actively facilitated widespread dissemination of pharmaceuti-
cal opioids intended to alleviate pain and suffering. Beginning with the flood of 
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prescribed, ostensibly “non-addicting,” but ultimately highly seductive, pain killing 
opioids, through influxes of illicit cheap heroin, followed by even more powerful 
fentanyl analogs, these sociocultural and economic factors seduced a nation into a 
lethal trap.

This book is intended to help us get out of this trap and address the current crisis 
through an up-to-date and thorough examination of the etiology of the current opi-
oid epidemic, its epidemiology, and the policies, and treatment and recovery 
approaches, forged and applied to successfully address it. Our hope is that this text 
will educate, inform, and empower students, clinicians, administrators, researchers, 
and policy makers, to understand the origin, nature, and scope of the current opioid 
crisis and how to effectively address and resolve it.

We are grateful for the help of Connie Walsh and Nadina Persaud at Springer 
Publishing for their expert help and for shepherding the book along to completion. 
We would also like to thank Alexandra Abry for her help in keeping things so 
expertly organized and for helping to facilitate communications among the editorial 
team and the chapter contributors. We are grateful also to the series editor, Dr. 
Jerrold Rosenbaum, MD, Chief of Psychiatry at the Massachusetts General Hospital 
and The Stanley Cobb Professor of Psychiatry at Harvard Medical School, for his 
suggestion to tackle this topic and produce a text tackling the current opioid crisis 
as the latest edition in his clinical series.

As always, as editors we have had the privilege of receiving an education from 
so many expert authors contained herein who have contributed a wealth of knowl-
edge on a topic of supreme and urgent clinical and public health importance. It is 
our sincere hope that this volume will help outline the causes, consequences, clini-
cal course, and successful resolution strategies that will ultimately bring the current 
crisis to an end and very importantly, outline the powerful lessons learned from the 
hundreds of thousands of deaths that will ultimately prevent this from ever happen-
ing again.

Boston, MA, USA� John F. Kelly
Charlestown, MA, USA� Sarah E. Wakeman

Preface
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�Introduction

The search for effective pain relief has been ever present across human history. The 
discovery of opium’s ability to relieve pain stimulated the refinement of opium and 
generation of synthetic analogues to create more effective, potent, and faster acting 
analgesics. The social and economic value of opioid analgesics has remained high 
not only due to their demonstrated efficiency in mitigating pain but also their note-
worthy ability to reliably produce pleasant rewarding psychological side effects. 
Consequently, at various times during the past several hundred years, opioid drugs 
have sparked wars, fueled black markets, driven up violence and cartel crime, and 
triggered numerous opioid addiction and overdose death epidemics around the world.

The therapeutic and humane desire to address pain—one of the most debilitating 
and disturbing of all human experiences—together with enhanced pharmaceutical 
discoveries in medication design, manufacture, marketing, sales, and distribution of 
oral opioid analgesic medications has led more recently to excess availability and 
accessibility. The additional seductive pharmacological nature of these potent com-
pounds, and the ability to administer doses directly into the bloodstream via hypo-
dermic needles, producing intense euphoria, sedation, and hypnosis (sleep), can 
lead to some developing compulsive use and addiction. As societies have grappled 
with rising rates of use and addiction, some have reflexively reached for supply-
centric policies to reduce access. While supply reduction is a major piece of the 
puzzle, without addressing the demand side of the equation, these approaches can 
have the inadvertent effect of shifting people who were using prescription opioids 
to the often cheaper, more readily available, but more lethal, options of heroin and 
illicitly manufactured fentanyl.

In countries such as the United States, between approximately the late 1990s and 
2018, rates of population opioid exposure and opioid overdose deaths have risen 
sharply and steadily creating one of the largest overdose death epidemics in modern 
history—possibly ever. How we got here, what we can do about it, and how we can 
prevent it in the future, are the fundamental questions that we attempt to answer in 
this chapter. To begin, below we describe briefly the nature, structure, origin, and 
growth in the use of opioid analgesics and subsequently describe the etiology and 
epidemiology of the current crisis using broad public health and health belief mod-
els as frameworks to help guide understanding. In the second section, we describe 
the approaches that have been applied to address both supply (e.g., overprescribing) 
and demand (e.g., overdose intervention, pharmacological and psychosocial treat-
ments) sides of the equation. In the final section, we review the lessons learned in an 
attempt to outline strategies to prevent future epidemics.

�Context: Origin and Growth in the Use of Opioids

�Poppies, Pain, and Panacea

A large variety of natural, semisynthetic, and fully synthetic opioid-based medica-
tions have become increasingly available as the extraction, synthesis, and 

J. F. Kelly and S. E. Wakeman
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manufacturing processes of opioids have become more efficient and refined. The 
opium poppy, from which the morphine molecule comes, is a naturally occurring 
flowering plant found in many parts of the world and cultivated explicitly in China 
and parts of the Middle East for its pain killing and euphoria-inducing properties for 
both licit and illicit markets. Opium is the dried aqueous gum that can be leached 
from the opium poppy, about 12% of which is the alkaloid analgesic, morphine. 
Morphine can be extracted, and a more potent formulation can be derived (diacetyl-
morphine or heroin), which is used as a strong analgesic to address severe pain as 
well as used recreationally to induce rapid and intense euphoria.

The discovery and use of morphine from the opium poppy is recorded dating back 
to ancient Egypt. Morphine and its derivatives (codeine) can also be used effectively 
to treat a range of other common ailments including severe cough and diarrhea, but 
opioids’ refinement and widespread synthetic analogue manufacture (e.g., fentanyl) 
is a product of modern biochemistry and the pharmaceutical industry.

Pharmacodynamically, opioids are broken down upon entering the body and 
bind to the mu-opioid receptor producing analgesia, euphoria, and anxiety-reducing 
effects. In high enough doses, however, these compounds can produce respiratory 
depression and death. When mixed with other sedative-hypnotic drugs, such as 
alcohol or benzodiazepines, respiratory depression is exacerbated and the risk of 
fatal overdose increases. Research suggests that for each additional illicit drug 
administered in combination with an opioid, the risk of death from opioids doubles 
[1], and, in fact, many fatal overdoses are caused in this synergistic fashion.

�Killing More Than Pain: The Double-Edged Sword of Opioids

The discovery of the pain-killing potential of opium-based tinctures and, later, more 
potent pharmaceutically enhanced analogues has been both an immense blessing 
and at the same time a worrisome curse—“too much of a good thing” can create 
problems. The degree of use of pharmaceuticals, like many other commodities, is 
socially, economically, politically, and culturally based. The United States is among 
the largest global consumers of opioids, with prescribing rates that outpace many 
peer nations; however, while consumption of opioids in the United States is undoubt-
edly high, it has been overstated. For example, while it is commonly reported that 
the United States consumes “80% of the world’s supply of opioids,” it is because 
within that figure are certain opioid medications that are exclusively marketed in the 
United States while other countries use similar, but slightly different, opioid com-
pounds. Consequently, a more accurate estimate is that while the United States has 
approximately 4.4% of the world’s population, it consumes about 30% of the 
world’s global supply of opioids [2]. Still, as shown in Fig. 1.1, using standard daily 
doses per million inhabitants, relative to other middle- and high-income countries, 
opioid use is disproportionately high but not as high as is commonly stated. Perhaps 
the interplay of a strong biotech industry, capitalist consumer-oriented free market 
economy, and constitutionally based cultural expectations that explicitly endorse 
the right to “the pursuit of happiness” has promoted America’s demand for rapid 
pharmaceutical remedies for pain and suffering. Within such an economic and 
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sociocultural context, however, like many industrialized countries, the United States 
has sought to institute safeguards to curb the potential appetite for “too much of a 
good thing.” For example, it possesses among the strongest protections and regula-
tions worldwide regarding quality and safety of medications, and administrative 
oversight regarding scheduling, prescribing, and marketing (e.g., the Food and Drug 
Administration [FDA]; Prescription Monitoring Programs [PMPs]). As explained 
below, a number of forces converged to create the current overdose epidemic and 
opioid addiction crisis seen that has emerged since the late 1990s.

�Conceptual Models for Understanding Drug Epidemics

It can be helpful to draw upon well-developed conceptual frameworks for helping 
to understand, and thus intervene upon, different disease epidemics that occur from 
time to time. The public health model of disease suggests there are three major 
factors that interact to influence the spread of an epidemic: the agent (e.g., the pres-
ence of an environmental toxin; in this case, opioids), the host (i.e., the human 
beings exposed to the opioid), and the environment (e.g., the variables that can 
influence the degree to which the host is exposed to the opioid; see Fig. 1.1). To the 
extent that an agent (e.g., opioid) can cause harm to a host (person), the environ-
ment can play a crucial role in mitigating or exacerbating that harm. In the case of 
addiction or substance use disorder, more generally, this public health model of 
disease is complicated slightly further, because—as is the case with opioids—the 
agent is highly desired by the host since it can kill pain as well as produce intense 
pleasure. All other things being equal, if it becomes widely available, easily acces-
sible, affordable, legal, and medically prescribed—and thus has lower stigma 
attached to it—its use will increase. Given that opioids are known to cause 
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addiction and increase risk for overdose death and are heavily regulated for safety 
and quality, how could these potent and seductive medications become so widely 
available and easily accessible?

It seems likely that two major factors influenced this high degree of prescription 
use of opioids and population exposure. One was the perception that these medica-
tions are very safe and hardly ever led to addiction among pain patients. Strikingly, 
based upon a single, one-paragraph publication in 1980 [3]—albeit one that was pub-
lished in perhaps the most highly influential medical journal of all (the New England 
Journal of Medicine)—that was heavily promoted and cited, it was widely believed 
that addiction was almost nonexistent among medical patients treated in hospital set-
tings with opioid analgesics such as hydrocodone and hydromorphone. Given the 
journal’s medical prestige, this publication and its common citation were rarely ques-
tioned and became widely referred to with little scrutiny. The pharmaceutical industry 
was only too happy to take advantage of what appeared to be a scientific medical 
blessing on the liberal use of their opioid analgesics from which they stood to profit.

A perceived strong scientific and medical sanction regarding safety and efficacy 
opened the door to advertising to physicians as well as directly to consumers. The 
Health Belief Model [4] suggests that people are likely to take a health-related 
behavioral preventative action if they perceive that the action will decrease the 
chances of a particular personal negative health outcome. If people believe that the 
threat is low or practically nonexistent, or not severe, then they are unlikely to 
engage in such a preventive action. In this case, consumers were led to believe that 
there was no threat and encouraged to take such medications by health-care provid-
ers—culturally, highly trusted entities, who similarly believed these medications 
had very low risk for harm.

At the same time in the United States, there was a push from several organizations 
to address pain much more aggressively and there was widespread belief that pain 
was being inadequately assessed and poorly treated in medical settings. Unrelieved 
pain was considered to be a major, yet completely avoidable, public health problem. 
In 1997, a collaborative project was initiated to integrate pain assessment and man-
agement into clinical best practice standards. Furthermore, in 2001, all patient care 
organizations accredited by the Joint Commission on Accreditation of Healthcare 
Organizations (JCAHO) were required to document proper management of pain, and 
pain became the “fifth vital sign”—as integral to standard basic medical “best prac-
tice” assessment as obtaining a patient’s body temperature or blood pressure reading. 
Adding to this is the fact that prescription opioids were purported and perceived to be 
“safe” and “nonaddicting,” and there was a perfect storm brewing which since then 
has created hundreds of thousands of casualties.

It was not just the number of prescriptions that went up exponentially during the 
1990s and 2000s but also the amount of opioid pills allotted per prescription. Often 
dozens of potent opioid pills were prescribed for fairly minor to moderate and short-
lived, acute pain (e.g., tooth extraction, minor surgery), such that only a fraction of 
the prescribed pills were needed creating an accumulating glut of residual unused 
prescription opioids, unwittingly increasing availability and potential accessibility 
in the community.

1  Killing More than Pain: Etiology and Remedy for an Opioid Crisis
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For any desirable commodity, availability, accessibility, and price are major fac-
tors influencing a product’s consumption. Other things being equal, the more avail-
able, accessible, and cheaper a desirable product is, the greater is its consumption. 
When asked in national surveys conducted in the United States from where indi-
viduals had obtained their (prescription) opioids, 54% reported that they obtained 
them from a friend or relative from a medicine cabinet at home or from a friend or 
relative who obtained them from their own medicine cabinet [5]. While direct pre-
scription to individual pain patients puts some at risk of developing addiction, likely 
to be an even larger issue was how these excess pills flooded the community, 
increasing access and nonmedical use.

Combining the conceptual frameworks of the public health model and the Health 
Belief Model, Americans (“host”) perceived a decrease in risk and an increase in 
perceived safety, while opioids (“agent”) became more available and accessible, and 
the cultural, political, and social environment was such that it was completely legal 
and medically sanctioned to be using these powerful medications without concern 
(Fig. 1.2). Price too was relatively low in the early years of the epidemic, because for 
the most part prescribed opioids were covered by insurance, or otherwise cheap. This 
fact tended also to bias in favor of White American consumers who more likely had 
health insurance, who were potentially more likely to be prescribed due to uncon-
scious racial bias among physicians, and who, in contrast to prior opioid epidemics, 
became overrepresented among those overdosing on opioids. Compared to prior 
mostly male, urban-based, heroin epidemics of the 1960s where the average age of 
onset was around 16 years old, individuals misusing opioids between 2000 and 2014 
were older (mean age, 22.9 years) men and women living in less urban areas who 
were introduced to opioids through prescription drugs (75.0%). Also, Whites and 
non-Whites were equally represented in those initiating use prior to the 1980s, but 
nearly 90% of those who began use between 2000 and 2014 were White [6]. In more 
recent years, however, Blacks and Hispanic and Latino Americans have shown steady 
increases in overdose deaths, and overdose deaths among Black Americans in par-
ticular have risen more sharply since 2014 accounted for largely by an increase in 
overdoses among older Black men (Fig. 1.3. CDC, 2018).

Host

EnvironmentAgent

Fig. 1.2  Public health 
model framework for 
understanding drug 
epidemics

J. F. Kelly and S. E. Wakeman



7

�Epidemiology of Opioid Misuse, Opioid Use Disorder, 
and Overdose Deaths

For the reasons outlined above, between 1999 and 2016 there has been a large 
increase in the numbers of people misusing prescription opioids in the United States, 

Age-adjusted death rate‡ for drug poisoning by race and hispanic origin,
all ages, both sexes: united states, 1999–2016

Age-specific death rate‡ for drug poisoning by race and hispanic origin,
55–64, both sexes: united states, 1999–2016

25.0

20.0

15.0

10.0

5.0

0.0

30.0

20.0

10.0

0.0

1999 2002

All races-all origins Non-hispanic white Non-hispanic black Hispanic

2005 2008

Year

2011 2014 2017

1999 2002 2005 2008

Year

2011 2014 2017

R
at

e 
pe

r 
10

0,
00

0 
po

pu
la

tio
n

R
at

e 
pe

r 
10

0,
00

0 
po

pu
la

tio
n

Non-hispanic white Non-hispanic black HispanicAll races-all origins

Fig. 1.3  Changes in opioid overdose death rates by racial-ethnic groups. (From CDC. Centers of 
Disease Control. Drug Poisoning Mortality in the United States, 1999–2016. Accessed at: https://
www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/)
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in those meeting criteria for an opioid use disorder, and in overdose deaths. 
Strikingly, overdose is now the leading cause of death for people under the age of 
50 in the United States [7]. From 1999 to 2016, for example, more than 630,000 
people have died from a drug overdose and it estimated that approximately two-
thirds of these involved opioids specifically.

According to the US Centers for Disease Control and Prevention (CDC), in 
2016, the number of overdose deaths involving opioids (including prescription 
opioids and illegal opioids like heroin and illicitly manufactured fentanyl) was 
five times higher than that in 1999 [8]. Currently, on average, 115 Americans die 
every day from an opioid overdose. In 2016, approximately 42,000 of the more 
than 64,000 individuals who died from an overdose died from an opioid overdose 
(Fig. 1.4). In addition, 11.5 million Americans misused prescription opioids and 
2.1 million met criteria for an opioid use disorder in 2016. These rates may 
underestimate the true prevalence of opioid use disorder as they are based on 
household data which excludes institutionalized, homeless, or incarcerated indi-
viduals. A recent study in Massachusetts found the prevalence of opioid use dis-
order to be 4.6% [9].

In the current opioid crisis that has resulted in so many opioid overdose deaths, 
there have been three broad waves (Fig. 1.5). The first large increase began in 
1999 with a steady linear rise in deaths from prescription opioids. This was fol-
lowed by a second wave of heroin-related overdose deaths beginning in 2010, 
followed by a third wave in synthetic overdose deaths beginning in 2013. Opioid 
misuse and opioid use disorders are more common among men than women, but 
both have experienced increasing overdose death rates at roughly the same 
increased rate since 1999.
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Fig. 1.4  Increasing trend in US overdose deaths 1999–2016. Total US drug deaths. (Source: CDC 
WONDER. Accessed at: https://wonder.cdc.gov/)
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�Addressing Opioid Misuse, Disorders, and Overdose Deaths

Considering the public health model once again of agent (opioids), host (people), 
and environment, there have been increasing concerted attempts to reduce the sup-
ply of opioids (the agent) into the environment through prescriber education, pre-
scribing limits, and prescription monitoring program initiatives. There have also 
been large-scale efforts to protect the host from fatal overdose through education 
and prevention efforts, as well as emergency intervention efforts (e.g., with wide-
spread distribution of intranasal naloxone [Narcan]) and increased access to medi-
cations, psychosocial interventions, and harm reduction strategies (safe injection 
facilities and syringe service programs). From a policy standpoint, the latter are 
collectively known as “demand reduction” efforts in the supply and demand equa-
tion as they are designed to reduce the appeal of, and desire for, opioids through 
treating opioid use disorders.

�Reducing Supply and Accessibility to Opioids

As noted, given that availability and accessibility are two major contributors to 
increased consumption of opioids, there has been a major concerted effort to change 
prescribing practices through education, monitoring, and restrictions, as well as “take 
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back” programs designed to reduce exposures in the general population. States and 
insurers have begun passing legislation and implementing policies aimed at curtailing 
access to prescription opioids. While responsible and cautious prescribing of opioids is 
critically important to reduce unnecessary exposure and access for opioid-naïve indi-
viduals to reduce the incidence of opioid use and use disorder, supply-focused strate-
gies are unlikely to benefit people who are already using opioids, including those with 
opioid use disorder or chronic pain. Prescribing guidelines, such as the 2016 CDC 
guidelines [10], offered approaches for more judicious use of opioids limiting exposure 
to opioids in acute pain, continuously addressing the risk and benefit of opioid treat-
ment, and screening and offering treatment for opioid use disorder. At the same time, 
these guidelines recognized the complexity of managing individuals who were started 
on high doses of opioids previously and the importance of safeguarding against patient 
abandonment in these scenarios in the case of opioid use disorder (Fig. 1.6).

8.

9.

7.

1.

2.

3.

4.

Assessing Risk and Addressing Harms of Opioid use

Opioid Selection, Dosage, Duration, Follow-Up, and
Discontinuation

When starting opioid therapy for chronic pain, clinicians
should prescribe immediate-release opioids instead of
extended-release/long-acting (ER/LA) opioids.

5. When opioids are started, clinicians should prescribe
the lowest effective dosage. Clinicians should use
caution when prescribing opioids at any dosage, should
carefully reassess evidence of individual benefits and
risks when increasing dosage to ≥50 morphine
milligram equivalents (MME)/day, and should avoid
increasing dosage to ≥90 MME/day or carefully justify
a decision to titrate dosage to ≥90 MME/day

6. Long-term opioid use often begins with treatment of
acute pain. When opioids are used for acute pain,
clinicians should prescribe the lowest effective dose of
immediate-release opioids and should prescribe no
greater quantity than needed for the expected duration
of pain severe enough to require opioids. Three days
or less will often be sufficient; more than seven days
will rarely be needed.

Determining When to Initiate or Continue Opioids for
Chronic Pain

10.

11.

12. Clinicians should offer or arrange evidence-based
treatment (usually medication-assisted treatment
with buprenorphine or methadone in combination
with behavioral therapies) for patients with opioid
use disorder.

When prescribing opioids for chronic pain, clinicians
should use urine drug testing before starting opioid
therapy and consider urine drug testing at least
annually to assess for prescribed medications as well as
other controlled prescription drugs and illicit drugs.

Clinicians should avoid prescribing opioid pain
medication and benzodiazepines concurrently
whenever possible.

Clinicians should review the patient’s history of
controlled substance prescriptions using state prescription
drug monitoring program (PDMP) data to determine
whether the patient is receiving opioid dosages or
dangerous combinations that put him or her at high risk
for overdose. Clinicians should review PDMP data when
starting opioid therapy for chronic pain and periodically
during opioid therapy for chronic pain, ranging from
every prescription to every 3 months.

Before starting and periodically during continuation
of opioid therapy, clinicians should evaluate risk factors
for opioid-related harms. Clinicians should incorporate
into the management plan strategies to mitigate risk,
including considering offering naloxone when factors
that increase risk for opioid overdose, such as history
of overdose, history of substance use disorder, higher
opioid dosages (≥50 MME/day), or concurrent
benzodiazepine use, are present.

Clinicians should evaluate benefits and harms with
patients within 1 to 4 weeks of starting opioid therapy
for chronic pain or of dose escalation. Clinicians should
evaluate benefits and harms of continued therapy with
patients every 3 months or more frequently. If benefits
do not outweigh harms of continued opioid therapy,
clinicians should optimize other therapies and work
with patients to taper opioids to lower dosages or to
taper and discontinue opioids.

Before starting and periodically during opioid therapy,
clinicians should discuss with patients known risks and
realistic benefits of opioid therapy and patient and
clinician responsibilities for managing therapy.

Nonpharamacologic therapy and nonopioid
pharmacologic therapy are preferred for chronic pain.
Clinicians should consider opioid therapy only if
expected benefit for both pain and function are
anticipated to outweight risks to the patient. If opioids
are use, they should be combined with
nonpharmacologic therapy and nonopioid
pharmacologic therapy, as appropriate.

Before starting opioid therapy for chronic pain,
clinicians should establish treatment goals with all
patients, including realistic goals for pain and function,
and should consider how therapy will be discontinued
if benefits do not outweigh risks. Clinicians should
continue opioid therapy only if there is clinically
meaningful improvement in pain and function that
outweighs risks to patient safety. 

*All recommendations are category A (apply to all patients outside of active cancer treatment, palliative care, and end-of-life)
except recommendation 10 (designated category B, with individual decision making required); see full guideline for evidence ratings.

CDC recommendations for prescribing opioids for chronic pain outside of active cancer, palliative, and end-of-life care.

Fig. 1.6  US Centers for Disease Control and Prevention Opioid Prescribing Guidelines. (Source: 
MMWR. Morbidity and Mortality Weekly Report. March 15, 2016. US Department of Health and 
Human Services/Centers for Disease Control and Prevention)
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Unfortunately, the application of these guidelines in some cases has been much 
less nuanced, with some states and insurance companies moving to enact absolute 
limits on prescription opioid use. These sorts of black-and-white policies risk harm-
ing people who have been stably treated on chronic opioid therapy. Dramatic reduc-
tions in access to prescription opioids also risk pushing people with opioid use 
disorder toward the use of heroin or other illicit opioids obtained “on the street.” The 
2017 report by the National Academies of Science, Engineering, and Medicine 
acknowledged this potential negative impact of supply-focused policies through 
“squeezing the balloon” where efforts to reduce the misuse of prescription opioids 
may actually increase other use of potentially even more dangerous opioids, such as 
heroin [11]. An example of this was the reformulation of OxyContin into a deterrent 
formulation intended to prevent misuse, which was associated with a transition to 
heroin use and an increase in heroin-related overdose deaths.

A further strategy to reduce exposure to prescription opioids was to reduce 
accessibility via community-based “take back” programs. These initiatives were 
designed so that individuals could drop off unused opioid medication at local police 
stations or increasingly at pharmacy “drop boxes” at no cost and no questions asked.

�Demand Reduction: Prevention, Treatment, and Recovery 
Support Services

A number of evidence-based medications, psychosocial interventions, and recovery 
support services are available to help people suffering from opioid use disorders. 
Particularly effective in treating opioid use disorder are the agonist therapies metha-
done and buprenorphine, with the latter being combined with naloxone to create a 
therapeutic hybrid buprenorphine/naloxone marketed as “Suboxone.” The most sci-
entifically rigorous systematic quantitative reviews of placebo-controlled random-
ized trials indicate that buprenorphine is an effective medication in the maintenance 
treatment of heroin addiction, retaining people in treatment at any dose above 2 mg 
and suppressing illicit opioid use (at doses 16  mg or more) based on placebo-
controlled trials. However, compared to methadone, buprenorphine retains fewer 
people when doses are flexibly delivered and at low fixed doses. If fixed, medium or 
high, doses are used, buprenorphine and methadone appear no different in effective-
ness (retention in treatment and suppression of illicit opioid use) [12]. For prescrip-
tion opioid addiction, similar results have been found (although the quality of 
evidence is not as good as it is for heroin addiction). Another rigorous systematic 
review of clinical trials, for example, found little to no difference between how well 
methadone and buprenorphine worked to keep people in treatment, to reduce opioid 
use, or in the side effect profile. The conclusion was that buprenorphine keeps more 
people in treatment, reduces opioid use, and has fewer side effects compared to 
detoxification or psychological treatment alone [13].

Antagonists, such as naltrexone, which block the mu-opioid receptor (instead of 
agonizing it like buprenorphine or methadone), thus preventing the reinforcing 
effects from opioids should they be used, have been tested among individuals with 
opioid use disorder. A systematic review of oral naltrexone found it be no better than 
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placebo or detoxification [14], presumably due to the lack of compliance with oral/
daily administration. Once per month injectable extended-release naltrexone, in 
contrast, fares better, especially when it is administrated following initial medically 
supervised withdrawal to achieve seven to ten days of opioid abstinence. In intent-
to-treat analyses, buprenorphine is more effective as a treatment for opioid use dis-
order; however, among the subset of patients who are able to complete medically 
supervised withdrawal, extended-release naltrexone has similar efficacy to buprenor-
phine in preventing relapse to illicit opioids [15, 16].

Consequently, in sum, there is overall generally good quality, coherent, and con-
sistent experimental evidence supporting agonist, and to a lesser degree, antagonist, 
medication treatment for opioid use disorder. These are among the most effective 
treatments for any substance use disorder and should be considered first-line 
approaches in addressing opioid addiction.

Detoxification, stabilization, and psychological treatments (e.g., cognitive-
behavioral therapy [CBT], twelve-step facilitation [TSF], and motivational inter-
viewing [MI]-based interventions) without medications tend not to perform as well, 
and while popular, little is known about the efficacy of mutual-help organizations, 
such as SMART Recovery or Narcotics Anonymous, in facilitating and aiding OUD 
remission [17]. Adding specialized addiction counseling (e.g., CBT for addiction) 
to agonist medication, therapies that already come with brief 20–45-minute pre-
scriber counseling and checkup—a manualized intervention known as “medical 
management” (MM)—have not been shown to enhance outcomes among OUD 
patients [18]. The failure to show additional benefit for specific addiction counsel-
ing on top of MM and medications (e.g., buprenorphine/naloxone) may be because 
MM is likely to mobilize the same kinds of therapeutic mechanisms (e.g., recovery 
motivation, active coping, increased recovery self-efficacy) that are mobilized by all 
active interventions [19, 20] and, thus, adding an additional specific intervention 
does not confer additional benefit. Similar kinds of null effects have been found in 
other studies where psychosocial interventions are increased in intensity (e.g., from 
5 hours of therapeutic contact to 20 hours) but do not confer increased therapeutic 
benefit [21]. There is some preliminary evidence for potential therapeutic synergy 
from extended community-based interventions, such as Narcotics Anonymous (NA) 
participation in addition to buprenorphine or methadone [22]. At least one large 
observational study found that opioid use disorder patients on buprenorphine/nalox-
one (Suboxone), who engaged more in NA, had significantly better retention on the 
medication and higher abstinence rates [23]. More studies are needed in these areas 
to help determine who in particular may benefit from these additional community 
services to aid long-term remission and recovery.

A large number of individuals suffering from OUD come into contact with 
the treatment system via the criminal justice system. There has been a growth in 
so-called drug courts which have been increasingly used to help individuals 
with opioid use disorder access treatment rather than jail or prison [24, 25]. 
Compared to adjudication as usual or jail/prison time, drug courts provide 
access to opioid use disorder treatment and use a combination of monitoring and 
oversight in treatment to help offenders initiate remission and gain a foothold in 
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recovery. Evidence on these entities specifically are somewhat mixed [24, 25], 
but the quality of evidence is low.

There is some evidence that mandated treatment via the criminal justice system 
produces outcomes as good as or better than more “voluntary” patients. Rather than 
suggesting that incarceration or mandated treatment is superior to increased acces-
sibility of voluntary treatment, these better outcomes may be because the criminal 
justice system facilitates treatment exposure earlier than would normally happen if 
individuals are left to their own devices, and such mandated patients tend, thus, to 
have better prognoses [26] and shorter time to remission [27, 28]. In general, the 
criminal justice system can play a powerful role in truly diverting individuals with 
OUD into treatment settings rather than detention, incarceration, or correctional 
supervision such that they begin the treatment process earlier.

Recent recognition of the intransigence of the current opioid crisis by law 
enforcement officers has led to innovative efforts by some police departments (e.g., 
Gloucester, MA) to facilitate access to treatment rather than criminal prosecution 
for individuals with addiction who present themselves at the police station. In 
Burlington, VT, a partnership between the police department, the mayor’s office, the 
hospital, and the state attorney has sought to increase access to medication treat-
ment for opioid use disorder including not prosecuting people for buprenorphine 
diversion. This type of approach from a police department and state attorney repre-
sents a massive philosophical shift and a recognition by law enforcement that lower 
threshold access to care, rather than punishment, is the key to addressing the ongo-
ing crisis. These types of approaches to be spontaneously initiated by law enforce-
ment reflect a recognition and increased appreciation of potentially ineffective, 
traditional, law enforcement approaches to addressing opioid use disorder.

From the standpoint of preventing morbidity and mortality for those with opioid use 
disorder, demand-focused interventions are by far the most effective. Treatment with 
medications such as buprenorphine and methadone has been shown to reduce mortality 
risk by between 50% and 80% [29]. Engagement in treatment and ongoing recovery 
supports reduces the likelihood of ongoing opioid use and its associated harms [22, 30, 
31]. Lowering the barriers to treatment access through integrating addiction care into 
the medical system, ensuring insurance parity for services, and restructuring care mod-
els to focus on engagement and retention increase the likelihood that individuals with 
opioid use disorder will get care and reduce or stop ongoing opioid use [30].

Importantly, given the high degree of heterogeneity in clinical histories and pre-
sentations, and clinical course of opioid and other substance use disorders, it is often 
stated that “one size does not fit all.” Many patients, for example, will not take medi-
cations despite their proven efficacy. For these patients, proven alternatives should 
be on the menu of additional options so that patients can choose another option that 
could help the patient engage and improve their quality of life. These may take the 
form of long-term residential options such as recovery housing [32], which have 
shown to be helpful and cost-effective along with the use of other recovery supports 
such as recovery community [33]. Such centers can assist in helping people get jobs 
and get connected to other recovery support services (e.g., recovery coaching) that 
can help sufferers build recovery capital and instill hope for the future.
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�Harm Reduction Strategies

Not all those with opioid use disorders are able or want to stop using opioids for a 
variety of reasons. For such individuals, a variety of services and strategies have 
been developed and increasingly deployed to positive effect in many countries 
around the world. These are designed to reduce overdose deaths as well as lower the 
potential for transmission of infectious diseases, such as HIV and hepatitis 
C.  Quantitative reviews including meta-analyses support the implementation of 
such approaches [34, 35]. In the United States these have taken the form of syringe 
service programs, overdose education and naloxone (“Narcan”) distribution pro-
grams, and lower threshold treatment models. Other countries have expanded harm 
reduction even further to offer supervised injection facilities and supervised pre-
scription heroin and injection programs (e.g., in the United Kingdom; [31]). While 
cities in the United States have begun exploring the possibility of opening super-
vised injection facilities, strong opposition from the federal government remains. 
Evidence mostly from studies conducted in two cities, Vancouver, Canada, and 
Sydney, Australia, supports the public health utility of safe injection facilities [36], 
but findings are somewhat mixed in high-quality studies in this domain. That said, 
there is no evidence that these facilities increase rates of drug use in any capacity. 
More research, however, is needed to understand the clinical and public health ben-
efits related to these facilities and who in particular is likely to benefit from them.

An initial wave of rising prescription opioid use and related overdose deaths has 
since been surpassed by a second wave of heroin use and overdose and then illicitly 
manufactured fentanyl and related death. Addressing the crisis requires an under-
standing and application of public health models which focus not only on supply 
reduction but importantly also on addressing demand through treatment and harm 
reduction.

�Conclusions and Future Directions

Most middle- and high-income countries globally have become largely inured to the 
endemic premature mortalities related to more commonly used substances such as 
alcohol and tobacco. While these account for a much larger number of deaths and 
economic and social harms than opioids each year, the devastation wreaked by these 
substances, their casualties, and the associated blood and tears are all relatively will-
ingly absorbed into the social fabric. These are not news. What is news is the rapid 
rise and spread of new substance-induced casualties and the tragic premature end to 
so many additional lives as a result of opioid overdose. While much needs to be 
done to address all substance use disorders, the novelty and surge of this particular 
epidemic begs the question as to how such new tragedies can be prevented in future. 
What can be learned from this crisis and put to good use for the benefit of future 
generations?

To begin, there was a clear disconnect between clinical practice and adequate 
science on safety and addiction potential regarding new prescription opioids. There 
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