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Abstract
Purpose of Review Opioid misuse and abuse in the USA has evolved into an epidemic of tragic pain and suffering, resulting in
the estimated death of over 64,000 people in 2016. Governmental regulation has escalated alongside growing awareness of the
epidemic’s severity, both on the state and federal levels.
Recent Findings This article reviews the timeline of government interventions from the late 1990s to today, including the
declaration of the opioid crisis as a national public health emergency and the resultant changes in funding and policy across
myriad agencies. Aspects of the cultural climate that fuel the epidemic, and foundational change that may promote sustained
success against it, are detailed within as well.
Summary As a consequence of misuse and abuse of opioids, governmental regulation has attempted to safeguard society, and
clinicians should appreciate changes and expectations of prescribers.

Keywords Opioid epidemic . Addiction . Overdose . Prescription drug monitoring program . Commission on combating drug
addiction . Opioid crisis . Abuse-deterrent formulations

Background

Over the past 30 years, opioid misuse and abuse in the USA
has evolved into an epidemic, resulting in tragic pain and
suffering. Once thought to be a benign medication, liberal
prescribing of opioids, unlike any other group of medications,
has led to a spectrum of opioid use disorders that manifest as

misuse, abuse, addiction, and even death. Growing rates of
addiction to prescription opioids have also led to the increased
use of synthetic opioids such as fentanyl and powerful street
drugs such as heroin.

In the late 1990s, marketing strategies by drug companies
assured doctors that new opioid formulations carried a low risk
of addiction, resulting in profound increases in prescribing rates
of these medications [1]. The decades to follow proved these
assurances, formed without a legitimate scientific basis, incor-
rect. Nevertheless, opioid prescriptions continued to escalate,
which led to more concerns of patient safety as parallel in-
creases in overdoses and death were reported [2••]. In 2010
alone, there were over 16,000 deaths attributed to prescription
opioid misuse and overdose [3••, 4]. The number of opioids
dispensed peaked in 2012 with 62 million prescriptions dis-
pensed [3••]. According to a 2015 study, about 1 in 4 people
prescribed chronic opioids misuses these medications [5••].

Overview of Opioid Addiction

Opioids provide pain relief mainly via mu receptor agonism in
multiple areas of the brain. Delta and kappa opioid receptors
also exist throughout the nervous system and exhibit varying
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degrees of cross-reactivity, but most current opioids exert their
analgesic effect through targeted mu receptor agonism [6••].
The anterior cingulate, insula, thalamus, and periaqueductal
gray that contain high concentrations of the mu receptors are
involved in pain perception [7••]. Brain stem mu receptors,
when triggered, also decrease respiratory rate and breathing.
This unfortunate side effect is the mechanism of opioid over-
dose that leads to death by respiratory failure. On the spinal
cord, the highest concentration of mu receptors resides in the
dorsal horn, which modulates responses to pain [7••]. The
ventral tegmental area and nucleus accumbens regions of the
brain also exhibit high concentrations of the mu opioid recep-
tors. These centers influence reward and pleasure experiences
and are most likely involved in mediating behaviors of mis-
use, abuse, and addiction.

Repeated use and abuse of opioids enhances the desire for
the euphoria associated with the drug, while continued use of
opioids increases tolerance and drives physical dependence
[7••, 8]. Exogenous opioid administration effectively shuts
off endogenous opioid production; dependence on exogenous
opioid then induces withdrawal when patients abruptly stop
using opioids or decrease dosage [7••, 9]. Depending on the
amount and frequency of opioids used, withdrawal and depen-
dence resolve over durations varying from 1 to 14 days after
cessation. Withdrawal symptoms typically include nausea,
vomiting, muscle aches, and diarrhea. Chronic use of opioids
often results in increasing doses of opioid in order to achieve
the same amount of analgesia, a phenomenon known as tol-
erance, which can be observed with all types of opioids [10].

Addiction is a chronic mental illness that only occurs in a
small but significant percentage of patients and does not re-
solve with discontinuing opioids. Addiction typically takes
months of habitual use to develop and prompts functional
and structural changes in the reward and inhibitory centers
of the brain [7••, 11]. Patients who develop addiction to opi-
oids suffer a high likelihood of relapse and commonly require
preventive treatments [7••].

Initial National Response

It is well established that overprescribing of opioids through-
out the 1990s contributed to abuse and addiction among
countless patients. On recognition of the developing phenom-
enon, the federal government implemented laws and regula-
tions intended to deter opioid misuse and encourage safer pain
management. In 2000, the Drug Addiction Treatment Act
(DATA) was signed into law under the Children’s Health
Act by President Bill Clinton [12]. DATA allows doctors to
obtain a waiver allowing treatment of patient’s addiction and
dependence to opioids with Schedule III, IV, and V medica-
tions approved by the FDA. Physicians must satisfy certain
conditions to be granted the waiver designated in DATA 2000.

Buprenorphine formulations specifically indicated for the
treatment of opioid addiction are the only medications ap-
proved by the FDA that can be prescribed under this waiver
[10]. This 2000 waiver stated a limit that a physician or phy-
sician group can only have 30 patients being treated under
these circumstances [12].

In 2002, buprenorphine/naloxone (Trade Name:
Suboxone) was approved by the US Food and Drug
Administration as a sublingual medication that consists of
buprenorphine, which is a partial mu agonist, and naloxone,
an opioid antagonist [13]. This combination provides protec-
tion from abuse, as naloxone renders no effect if the medica-
tion is taken as intended, sublingually. Yet, if the medication is
improperly injected IV, naloxone protects against abuse by
antagonizing opioid receptors systemically and inhibiting eu-
phoric reactions. This formulation has helped prevent abuse
seen in patients prescribed buprenorphine alone [13].

In 2006, the National Drug Control Policy Reauthorization
Act was passed, which increased the number of patients a
physician or physician group could treat for opioid depen-
dence under the DATA 2000 law from 30 patients to 100
patients. After qualification under DATA 2000, doctors are
limited to 30 patients the first year before being authorized
to treat 100 patients thereafter [14].

In 2017, the Joint Commission improved its pain manage-
ment and assessment protocols for all accredited hospitals
[15]. As a part of the new protocols, each hospital should
create a leadership team overseeing opioid prescriptions and
pain management. Pain management physicians should be
available within a hospital system for consultation of complex
pain conditions [15]. Patients at high risk for opioid depen-
dence and addiction should be treated with opioid-sparing
multimodal measures. All physicians prescribing opioids
should have access to drug monitoring program databases
[15]. Protocol also now recommends that patients take active
roles in their own pain treatment plans. Before treatments
begin, patients should be counseled on the realistic goals of
pain management, which may lead to better patient satisfac-
tion and pain control [15].

State-Level

State governments have implemented various policies to mit-
igate the opioid epidemic. Increased monitoring of controlled
prescriptions via state regulations has effected significant and
rapid changes in opioid prescribing. All 50 states, District of
Columbia, Guam, and Puerto Rico have developed an active
prescription drug monitoring program (PDMP), an electronic
database which collects data related to prescribers’ practices
including controlled substances [16, 17]. PDMPs vary state to
state; however, they allow physicians to observe a patient’s
prescription drug history to improve Schedule II and III level
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prescribing, prevent misuse of prescription medications, and
protect at-risk patients [16, 17]. These programs increase
reporting and monitoring of controlled prescriptions, which
helps decrease opioid prescribing patterns and control opioid
misuse [16, 18]. Despite the widespread nature of the opioid
epidemic, only 11 states have implemented laws regulating
pain management clinics and even fewer states have laws
limiting the duration of controlled substances used to treat
patients [19, 20]. These “pill mill” laws represent an additional
step that the states have implemented to gain control over the
opioid crisis. The laws are intended to prevent divergent pre-
scribing behaviors, including the “cash for pills” problem in
which dishonest pain management clinics inappropriately dis-
pense controlled prescription medications in exchange for
cash [20, 21]. By mandating routine inspections for pain man-
agement clinics, introducing new requirements for pre-
scribers, and imposing penalties on clinics who do not comply
with regulations, state governments have lowered the number
of state opioid prescribers [18, 20]. For instance, the state of
Florida, widely considered the epicenter of the opioid epidem-
ic, has seen a significant decline in overall opioid volume,
prescriptions, and deaths since implementation of its pill mill
law in September 2011 [21]. Over the course of 1 year since
implementation of the law, there was a 1.4% reduction in
opioid prescriptions and a 2.5% decrease in opioid volume
[16]. This translates into a reduction of about half a million
5-mg hydrocodone pills a month [21]. Furthermore, in 2012,
Florida saw a reduction in oxycodone overdose deaths by
50%, and an overall 17.7% decrease of drug overdose deaths
per 100,000 people [22].

State regulations have expanded in eight states that have
announced a state of emergency related to the opioid epidemic
[23]. Declaring an emergency allows a state to reallocate
funds and increase communication among various govern-
mental agencies, including the law enforcement and public
health sectors [19]. These states have expanded public aware-
ness regarding the severity of the opioid epidemic and pro-
moted accessibility to naloxone [19]. Naloxone can be a life-
saving treatment and remains a focal point of many public
health campaigns. Increased training, education, public adver-
tisement, and a “no prescription” necessary have contributed
to more people obtaining naloxone.

The Center for Disease Control and Prevention (CDC) also
funds 29 states with over $28 million through the Overdose
Prevention in States (OPIS) [16]. Under this branch, there are
primarily three programs which fund state efforts to curb the
opioid epidemic. These include Prescription Drug Overdose:
Prevention for States (PfS), Data-Driven Prevention Initiative
(DDPI), and the Enhanced State Opioid Overdose
Surveillance (ESOOS). PfS provides states with resources
and supports to help them address the opioid problem. PfS
seeks to maximize PDMPs for universal use by obtaining
more timely information, improving reporting, and utilizing

the data more effectively to better understand the epidemic
[16]. Other goals under the PfS include enhanced public in-
surance interventions to improve prescribing guidelines, eval-
uating effective and meaningful policies, and creating a rapid
response project to navigate emergency interventions and re-
sponses [16]. In 2012, New York and Tennessee, among other
states, required prescribers to check the state’s PDMP prior to
prescribing opioids, which resulted in a 75% and 36% reduc-
tion in patients visiting multiple prescribers for the same opi-
oid in 2013 [16]. Ohio and Kentucky also mandated that pre-
scribers review the state’s PDMP, resulting in a morphine
milligram equivalent per capita reduction in 85% and 62%
of counties from 2010 to 2015 [16]. The DDPI focuses on
developing more drug overdose-prevention programs and
obtaining information on behaviors leading to opioid abuse
and overdose [16]. The ESOOS awards the states with finan-
cial support to provide more timely and complete data on
overdoses and risk factors through the State Unintentional
Drug Overdose Reporting System [16]. This sub-branch aims
to enhance surveillance activities, improve the utilization of
surveillance information, and support medical examiners
through comprehensive toxicology testing during fatal and
non-fatal overdoses to provide information. ESOOS has
spurred significant increases in reporting, primarily in the
Midwest and Northeast, with a 109% increase in Wisconsin
[24]. In addition, eight states have seen > 25% increase in ED
visits for opioid overdose [24].

Several other state grant programs are available for additional
financial support. The Medication Assisted Treatment-
Prescription Drug and Opioid Addiction (MAT-PDOA) helps
states expand and enhance treatment systems to increase admis-
sions toMATand decrease opioid drug use following the 3-year
program [25]. The program also aims to decrease the use of
opioids and reduce the risk of overdose in at least two high-
risk communities within the state [25]. The Opioid-State
Targeted Response aims to expand prevention, treatment, and
recovery support for individuals with an opioid use disorder
[25]. The Strategic Prevention Framework for Prescription
Drugs strives to raise awareness of the harm from sharing med-
ications, and risks of over-prescribing to young adults [26].
Other grant programs include Strategic Prevention Framework
State/Tribal Incentive Grant, Partnerships for Success, Prevent
Prescription Drug/Opioid Overdose Related Deaths, and the
First Responders-Comprehensive Addiction and Recovery Act
Cooperative Agreement (FR-CARA).

Federal Response

The federal government has implemented several different
approaches to combat the opioid crisis and has enlisted nearly
every major national health organization in the fight against it
[27]. The U.S. Department of Health and Human Services
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(USDHH) “5 Point Strategy” has contributed significant mo-
mentum against the current opioid epidemic. This program
strives for the following:

1. Improving citizens’ access to better prevention, treatment,
and recovery services

2. Acquiring better data on the opioid epidemic to better
understand the crisis

3. Improve Pain Management
4. Invest in the discovery of overdose-reversing drugs
5. Increasing funding on pain and addiction research.

The USDHH provided $800 million in grants last year to
begin tackling the first point in their plan. Notable investments
include the following:

& $44.7 million to the First Responders-Comprehensive
Addiction and Recovery Act, which is a program that
provides training and medication for treatment of opioid
overdose.

& $9.8 million to the Treatment of Pregnant and Postpartum
Women Comprehensive Addiction and Recovery Act,
which supports family-based services for pregnant and
postpartum women with substance abuse disorders

& $35 million to the Targeted Capacity Expansion
Medication Assisted Treatment-Prescription Drug and
Opioid Addiction program, which expands access to
medication-assisted treatment for persons with an opioid
use disorder seeking treatment.

The second point in the plan has been addressed by improving
the understanding of the opioid crisis with public health level data
and reporting, a responsibility assumed primarily by the Center
for Disease Control (CDC) [28–30]. In August 2017, the CDC
released the first Annual Surveillance Report of Drug-Related
Risks and Outcomes in the USA, which was a collection of the
latest data available on the rates of opioid prescribing, substance
abuse disorder, nonfatal hospitalizations and emergency depart-
ment visits, and overdose deaths related to opioids.

Improving pain management, the third point in the plan of
the USDHH, focused on ensuring that pain management ther-
apies were focused on evidence-based methods as championed
by the National Institutes of Health. The NIH funds “Centers of
Excellence in Pain Education” at 11 academic institutions in the
USA which act as hubs for the development, evaluation, and
distribution of pain curriculum resources. In addition, the fourth
point has primarily been funded by the Health Resources and
Services Administration, which awarded $17.1 million to sup-
port the treatment of opioid overdose in all 55 poison control
centers in the USA. Finally, the NIH addressed their fifth and
final point by nearly doubling funding for research on opioid
misuse, addiction, and pain from approximately $600million in
the fiscal year 2016 to $1.1 billion in the fiscal year 2018.

The Trump Administration declared the opioid crisis a na-
tional public health emergency on October 26, 2017 [19,
31–33]. Subsequently, the President’s Commission on
Combating Drug Addiction and the Opioid Crisis was formed
and lead by Governor Chris Christie. This Commission
outlined a 56-point recommendation, conveyed to the
President with suggestions regarding the proper steps to take
by the Federal Government in 2017. The 138-page document
outlined four subjects they requested the President to address:

1. Federal Funding and Programs
2. Opioid Addiction Prevention
3. Opioid Addiction Treatment, Reversal, and Recovery
4. Research and Development

The first, Federal Funding, began by urging the President
to create uniform block grants which would allow more re-
sources to be spent on lifesaving programs. Additionally, it
was suggested that a coordinated system for tracking all fed-
erally funded initiatives be created with support from
USDHHS and the Department of Justice, with a requirement
that programs have quantifiable goals and metrics.

The second, Addiction Prevention, targeted the
Department of Education (DOE) and suggested it collaborate
with states on student assessment programs such as Screening,
Brief Intervention and Referral to Treatment (SBIRT—a pro-
gram that uses a screening tool by trained staff to identify at-
risk youth who may need treatment). Additionally, it was sug-
gested that a wide-reaching, national multi-platform media
campaign addressing the hazards of substance use, the danger
of opioids, and stigma be created. The USDHHS recommend-
ed the coordinated development of a national curriculum and
standard of care for opioid prescribers, with an updated set of
guidelines for prescription pain medications as established by
an expert committee composed of multidisciplinary
specialties.

The Prescription DrugMonitoring (PDMP) Act was a large
portion of this recommendation. The PDMP mandates that
States receiving grant funds comply with PDMP require-
ments, including data sharing. This Act directs the DOJ to
fund the establishment and maintenance of a data-sharing
hub. Mandated PDMP checks by federal agencies were sug-
gested, and adding this requirement to the EmergencyMedical
Treatment and Labor Act was also discussed. Finally, it was
recommended that the PDMP be integrated into electronic
health records, such that providers could easier access and
thereby identify patients at risk for opioid-related adverse
events. This portion of the document also covered supply
reduction and enforcement strategies, which generally meant
harsher penalties for those convicted of drug trafficking, as
well as counteracting the forces that render opioid-
alternative treatment options cost-prohibitive for hospitals
and doctors, particularly those options for treating immediate
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post-operative pain. Recommendations supporting an alterna-
tive to opioid-based treatment methods bled into the opioid
addiction treatment, reversal, and recovery portion of the doc-
ument, which essentially highlighted the USDHHS five-point
plan alongside similar recommendations for preventing opioid
addiction.

Lastly, discussions on research and development conclud-
ed that federal agencies, including HHS (National Institutes of
Health, CDC, CMS, FDA, and the Substance Abuse and
Mental Health Services Administration), DOJ, the
Department of Defense (DOD), and others engage in a com-
prehensive review of existing research programs and establish
goals for pain management and addiction research. A fast-
track review process for any new evidence-based technology
supporting substance abuse disease prevention and treatment
was also established. Finally, the Commission recommended
that the FDA establish strict guidelines for post-market sur-
veillance related to diversion, addiction, and other adverse
consequences of controlled substances [34].

Policies from previous administrations also remain active,
including the Obama administration’s Comprehensive
Addiction and Recovery Act (CARA), the 21 Century Cures
Act, the INTERDICTAct, and numerous acts implemented by
the Substance Abuse and Mental Health Services
Administration (SAMHSA) [27, 30, 35].

CARAwas signed into law by the Obama administration in
2016 and established a comprehensive strategy to enhance
grant programs that expand prevention and education efforts
while promoting treatment and recovery. The provisions of
CARA include the following:

1. Expanding prevention and educational efforts aimed at
teens, parents, and the aging population to prevent the
abuse of illicit substances

2. Expanding the availability of naloxone to law enforce-
ment agencies and first responders

3. Expanding resources to treat incarcerated individuals suf-
fering from addiction disorders

4. Expanding disposal sites for unwanted prescription
medications

5. Strengthen prescription drug monitoring programs to help
states monitor and track prescription drug diversion and
help at-risk individual’s access services.

The 21 Century Cures Act was signed into law on
December 13, 2016, and was designed to accelerate medical
product development and bridge new innovations and ad-
vances with patients who need them faster and more efficient-
ly. Although this did not particularly target the opioid epidem-
ic, it created the ability to speed the development and review
of novel medical products with a potential to affect the opioid
epidemic, similarly to the recommendations Governor
Christie made as a part of his President’s Commission. The

Cures Act authorized $500 million over 9 years to help FDA
cover the cost of implementing the law.

Finally, the INTERDICT (International Narcotics
Trafficking Emergency Response by Detecting Incoming
Contraband with Technology Act) was placed into law
June 2018. INTERDICT requires U.S. Customs and Border
Protection (CBP) to increase the number of chemical screen-
ing devices available to CBP officers in order to detect fenta-
nyl, other synthetic opioids, and other narcotics and psycho-
active substances illegally imported into the USA. This in-
cludes substances imported through the mail or by express
consignment operator or carrier. The value of the grant to the
CBP was $9 million.

The week of September 20, 2018, the U.S. Department of
Health and Human Services awarded over $1 billion in
opioid-specific grants to help combat the crisis ravaging our
country. The awards reinforced the HHS five-point strategy as
previously discussed, which was launched last year and en-
hanced this week. New data unveiled recently by HHS sug-
gests that efforts are now yielding progress at the national
level [35].

What’s Missing?

The opioid epidemic persists despite the numerous state and
federal interventions outlined above. The social, economic,
and medicolegal complexities underlying the epidemic render
it difficult to single-handedly address all related factors with a
single law or intervention. Among the most difficult to address
are the root causes of opioid misuse, which include social
inequalities, income disparity, and lack of educational and
work opportunities [28]. People, particularly young adults,
are subject to higher risk of opioid abuse due to a variety of
factors, including more frequent residence in lower-income
neighborhoods and/or rural areas, and a lack of a supportive
network [36]. Jobs in lower socioeconomic strata are often
more physically demanding, and over time can lead to chronic
pain [28]. The resultant combination of high rates of dissatis-
faction and chronic pain engenders a climate in which opioids
are more likely to be abused [28]. Certain programs can be
created to develop improved life satisfaction and mitigate
hardships by increasing employment and educational oppor-
tunities. The government can implement more social policy
programs to promote socially resilient and supportive environ-
ments. The opioid epidemic will not be solved solely by man-
dating laws and regulations related to opioid prescribing. By
increasing primary prevention and rebuilding vulnerable com-
munities, states can simultaneously alleviate the isolation and
hopelessness wrought by the epidemic while decreasing the
over-reliance on opioids among populations in underprivi-
leged socioeconomic areas [28].
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A more recent act interferes with the ability to regulate
questionable packages entering the USA. The Drug
Enforcement Administration (DEA), which functions in part
to deter illegal drug manufacturing and distribution, is ham-
pered by the Ensuring Patient Access and Effective Drug
Enforcement Act of 2016, which was originally designed to
guarantee opioids to patients for legitimate use [37]. This law
also changed criteria to seize large suspicious shipments and
made it more difficult for the DEA to withhold suspicious
shipments into the USA [32].

There are countless other interventions the government can
focus on to improve understanding and curb the opioid crisis.
Education surrounding proper management of acute and
chronic pain must begin in medical school. Adequate pain
management curricula and instruction on regulations for re-
sponsible opioid prescribing, in guidance with the Federation
of State Medical Boards, is a feasible approach for medical
schools. In addition, Continued Medical Education (CME)
should be required for prescribers with an emphasis on non-
opioid pain management options. Only 12 states currently
require CME on controlled substance prescribing and pain
management for all physicians [37]. Hospitals can develop
opioid mitigation programs structured as an inpatient setting.
Patient satisfaction ratings, reports to medical boards, and le-
gal action by patients should no longer be used to coerce
physicians into prescribing opioids. Physicians need more
support and less harassment from organizations in their quest
to treat pain and obviate opioids. Furthermore, tertiary care
centers should organize opioid addiction and recovery pro-
grams, which can provide facilitated access and availability
of resources to treat opioid dependence. The final missing link
is to ensure patient access to non-opioid therapies that are
frequently denied by third-party payers, even though many
have been approved by the FDA.

Conclusion

The current opioid epidemic resulted from decades of mis-
guided efforts by multiple industries to balance adequate and
essential treatment of pain against the misuse and abuse of
opioid medications. The damage inflicted upon our society
has reached proportions that no one agency may hope to
dampen on its own. State and Federal government interven-
tions, along with coordinated policy changes by medical as-
sociations, insurance, and regulatory agencies, are required for
any palpable change to take effect. The country-wide reaction
to the epidemic has begun to reflect the enormity of the issue,
as evidenced by President Trump’s declaration of the opioid
crisis as a national public health emergency. Ground-level
culture shifts must take place as well, however, if new policies
and regulations are to bring about sustainable change.
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