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The complaint of pain is among the most common reasons 
that patients seek health care, and it is a leading cause 
of disability in our society.1 Approximately 130 million 

people in the United States report suffering from chronic pain, 
often in multiple anatomic locations simultaneously.2-7 Patient-
reported pain is associated with estimated economic costs 
that range between $100-$150 billion annually in the United 
States.2-7 As generally recognized by pain medicine specialists, 
an essential component to managing legitimate chronic pain 
is opioid therapy. However, over the last 2 decades, greater 
numbers of opioid medication prescriptions have been accom-
panied by disturbing increases in accounts of opioid misuse, 
abuse, and diversion.8 As recently described by Strassels (2009) 
in this journal, the societal and economic costs of opioid abuse 
are considerable.9 Compared with nonabusers, opioid abusers 
use significantly more medical services, experience far greater 
numbers of opioid- and nonopioid-related adverse events, and 
are at high risk for abuse-related diseases.10

Regarding opioid therapy, a cornerstone of effective pain 
management involves the challenges of providing appropriate 
analgesia for patients with legitimate pain while, at the same 
time, reducing risks of aberrant drug-related behaviors and 
preventing their negative outcomes. Current efforts to meet 
these challenges include applying effective strategies for diag-
nosing the underlying causes of pain; using valid screening 
tools to identify patients who are at risk for abuse; regularly 
monitoring patients for potential misuse and abuse; following 
government-based regulatory policies and guidelines of estab-
lished pharmacy and medical organizations for prescribing 
and dispensing opioids; and participating in prescription drug 
monitoring programs (PDMPs). In addition, manufacturers 
have recently begun marketing novel opioid formulations with 
technologies intended to deter abusers who tamper with prod-
ucts to extract active substances for administration through 
alternative methods, including intravenous injection and nasal 
snorting. The primary purpose of this article is to provide the 
managed care pharmacy community with an overview of these 
various strategies for achieving balance involving opioid need 
versus the risk of abuse. For essential background informa-
tion, we begin with brief summaries of key definitions of pain, 
current views on path pathophysiology, and pain pharmaco-
therapies. 

Defining Pain
The International Association for the Study of Pain (IASP) 
defines pain as an “unpleasant sensory and emotional experi-
ence associated with actual or potential tissue damage.”11 In 
addition, the IASP acknowledges that reported pain without 
tissue damage or any known pathophysiological cause is com-
mon in chronic pain patients. This problem is not necessarily 
associated with psychological dysfunction, psychiatric illness, 
factitious illness, or malingering and may be related to a phy-
sician’s inability to diagnose pathophysiological dysfunction 
because of the current level of scientific development.11 An 
example of this phenomenon is fibromyalgia, a disease char-
acterized by an apparent lack of pathophysiological cause. 
Because of this lack fibromyalgia was originally labeled “psy-
chogenic rheumatism.” However, up-to-date evidence utilizing 
recently developed technology (e.g., magnetic resonance imag-
ing [MRI] and positron emission tomography [PET] scanning) 
indicates that fibromyalgia is probably a central sensitiza-
tion syndrome characterized by abnormal pain processing. 
Nonetheless, in spite of the findings from newer technologies, 
it should be noted that there is usually a significant psychiatric 
comorbidity (e.g., depression, anxiety) found in patients with 
chronic pain.12,13 At the present time, the preponderance of the 
evidence indicates that the psychiatric comorbidity may be a 
result of the pain rather than its cause, since in most cases, psy-
chiatric comorbidity follows pain development.12,13 However, 
generally the presence of psychiatric comorbidity, whatever its 
cause, complicates pain treatment. Proper prescribing comes 
from balancing these perspectives. 

Specific definitions of pain are based on its persistence over 
time and underlying physical and psychological causes. Acute 
pain is a protective mechanism that typically develops from 
a specific physical cause and resolves in a short time follow-
ing causal resolution. Chronic pain is commonly defined as 
persistent pain that lasts beyond the ordinary duration of time 
that an injury needs to heal. As defined in the Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition, Text 
Revision (DSM-IV-TR), pain disorder refers to the complaint of 
chronic pain in which psychological factors play a major role 
in the onset, severity, exacerbation, or maintenance of pain.14 
However, pain disorder is not synonymous with chronic pain. 
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The complaint of pain may also be a means to fulfill other agen-
das, such as obtaining opioids for illegitimate purposes. 

Regarding causal factors, pain is commonly designated 
by the terms nociceptive, neuropathic, inflammatory, functional, 
somatoform, or existential. While acute pain mainly results from 
nociceptive stimuli, chronic pain can be produced via nocicep-
tive, neuropathic, existential, or mixed stimuli.15 Inflammatory 
pain is the result of increased nociceptor excitability in 
response to inflammatory mediators. Existential pain, which is 
essentially anguish, often results in the overstatement of physi-
cal pain and commonly promotes addiction. Existential pain 
may be responsive to opiates; however, chronic use of opiates 
in patients with primarily existential pain promotes dysfunc-
tion and/or addiction.16-18

Pain disorder, a somatoform disorder, refers to the complaint 
of pain in which psychological factors play a large role in the 
development and severity of the pain.14 Pain disorder can be fur-
ther differentiated into pain disorder with or without the pres-
ence of an underlying medical condition.14 Patients with pain 
disorder typically present with persistent complaints of pain in 
one or more areas with a lack of physical cause and concomitant 
social impairment or distress due to their pain. Additionally, 
the complaint of pain in somatoform disorder is not associated 
with any dishonesty or malingering and cannot be correlated to 
any other mood, anxiety, or psychotic disorder.14

Differences in the causes of pain and length of its occur-
rence aid in determining the most appropriate management. 
Pharmacologic therapy may be utilized to help reduce, manage, 
and/or eliminate the pain, particularly when it is due to physi-
cal mechanisms, while antidepressants can help to alleviate any 
psychological causes or manifestations of pain. Furthermore, 
patients can experience more than one type of pain simultane-
ously, making treatment more complex.19 A multidisciplinary 
approach to the management of pain—including physical, 
occupational, and psychosocial therapy—may thus be effective 
for reducing pain and treating common comorbidities such as 
depression. It is important to note that the experience of pain is 
subjective. There is no test or assay to positively diagnose pain; 
therefore, physicians must rely on the information provided to 
them by their patients. Opioid abusers can use this knowledge 
to their advantage to deceive physicians and obtain prescrip-
tion opioids for personal use and/or diversion. 

Pathophysiology of Pain—A Brief Review
A comprehensive review of the pathophysiology of pain goes 
well beyond the scope of this article. As follows, we present an 
overview of current views on the underlying mechanisms of 
pain as they relate to opioid therapy. Numerous publications 
address pain pathophysiology in considerable depth.20-24

As previously stated, pain can involve dysfunction or injury 
to diverse neural pathways, as well as various psychiatric 
causes, wherein no specific pathway pathology may exist.19 
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Nociceptive pain, initiated by thermal, chemical, or mechanical 
stimuli, is attributable to signals transmitted along ascending 
pathways from peripheral pain receptors to the spinal cord and 
the thalamus.25 The thalamus functions as a relay station, send-
ing signals to various areas of the cerebral cortex. Descending 
pathways can inhibit pain signaling through the release of 
neurotransmitters including norepinephrine and serotonin. 
Accordingly, antidepressant medications that modulate sero-
tonin and norepinephrine levels are commonly prescribed to 
treat pain and related psychiatric disorders.26

Neuropathic pain, which is due to neural lesions or ner-
vous system dysfunction, can be (a) induced by ectopic fir-
ing of nerves in axons or cell bodies; (b) a result of injured 
nerves releasing peptides, contributing to an inflammatory 
response; or (c) caused by inhibition of pathways in the brain 
and spinal cord involved in transmitting peripheral signals.25,27 
Neuropathic pain is typified by numbness and tingling or 
burning sensations in the region innervated by the nerve 
and can be triggered by light touch. Prolonged neuropathic 
dysfunction can also result in spontaneous activity, emphatic 
conduction caused by aberrant signaling of adjacent neurons, 
sensitization, and neuroplasticity.23

While the viscera are generally impervious to chemical 
and noxious stimuli, there is a defined visceral sensitivity to 
mechanical stimuli, which is primarily mediated by inflam-
mation. Inflammatory pain refers to spontaneous pain and 
hypersensitivity due to tissue damage or inflammation.20 
Sensory afferent nerves are sensitive to inflammation and its 
chemical mediators, including bradykinins, prostaglandins, 
and leukotrienes.27 These mediators can directly activate noci-
ceptors or recruit inflammatory cells to maintain or intensify 
inflammation.28 Stimulation of afferent neurons by inflamma-
tory substances can cause peripheral sensitization, a change in 
neuronal function, or central sensitization, eventually leading 
to a chronic pain syndrome. Inflammation and its correspond-
ing pain may also assist in the healing process by limiting 
mobility and increasing sensitivity to prevent further damage 
of the injured area. 

Functional pain (non-nociceptive or non-neuropathic) may 
be due to abnormal pain processing or functioning of the 
nervous system, resulting in alloydonia and hyperalgesia.21 
Fibromyalgia is a prototypical example of functional pain. 
Currently, the underlying cause of fibromyalgia is unknown, 
but diagnosis is based on the complaint of widespread pain 
lasting at least 3 months in 11 out of 18 tender point sites upon 
digital palpation.29

Sensitization occurs following repeated, constant, or intense 
stimuli of damaged tissue (peripheral sensitization) or neurons 
within the central nervous system (central sensitization).30 

Both plasticity of the nociceptor and release of inflam-
matory mediators are involved in sensitization.25,30 When  
sensitization occurs, fewer stimuli are required to activate 
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variety of psychoactive drugs.35 Treatments vary depending on 
the location of pain and the system involved; however, opioids 
can be used to treat pain emanating from anywhere within 
the nervous system (Figure 1).35 However, with the onset or 
progression of sensitization as described earlier, larger doses 
of opioids may be required to attain adequate analgesia, which 
can also contribute to the development of opioid dependence. 
While the prevalence rates for drug dependence are no greater 
in pain populations than in the general population, there 
are subgroups of chronic pain patients at an increased risk 
of dependence; typically, these are patients with an existing 
addiction predisposition.36 Thus, comprehensive monitoring 
is essential.

Antidepressants and anticonvulsants have been shown 
to assist in pain reduction by affecting neurotransmitters 
involved in modulating pain signals and by providing relief 
from psychological comorbidities.37 In addition, as there is a 
strong correlation between pain and psychiatric comorbidities, 
any reduction in pain through physical therapy, analgesics, 
or even narcotics can also help to reduce psychiatric symp-
toms. Three agents are approved by the U.S. Food and Drug 
Administration (FDA) for treating fibromyalgia: the second-
generation anticonvulsant pregabalin and the dual-reuptake 
inhibitors duloxetine and milnacipran. For the management 
of fibromyalgia, guidelines from the American Pain Society 
(APS, 2004) cite strong evidence for efficacy for only 2 drugs, 
amitriptyline and cyclobenzaprine, and modest evidence of 
efficacy for tramadol, the selective serotonin reuptake inhibitor 
fluoxetine, pregabalin, venlafaxine (a dual-reuptake inhibitor), 
milnacipran, and duloxetine.38 In addition, the APS guidelines 
found no evidence of efficacy for corticosteroids, NSAIDs, or 
opioids and therefore do not recommend their use in patients 
with fibromyalgia syndrome.38

According to the Merck manual, treatment for somatoform 
pain disorders revolves around treatment of both the psychiat-
ric symptoms (e.g., antidepressants or psychotherapy) as well 
as the pain symptoms (e.g., analgesics).39 In addition, opioids 
can be a safe and effective treatment option for reducing pain 
in patients with somatoform disorder.39 However, there is a risk 
of the patient developing abuse or drug dependence, especially 
in patients with a history of drug abuse, and comprehensive 
monitoring should be utilized to prevent or reduce the risk of 
the development of dependence.36

Opioid Use and Abuse
Although Americans represent only 4.6% of the world popula-
tion, they consume 80% of all opioids and 99% of all hydro-
codone worldwide.40 Hydrocodone is the most frequently pre-
scribed drug in the United States, with 120 million prescrip-
tions written between 2005 and 2006.40 According to the Drug 
Enforcement Administration (DEA) Automation of Reports and 
Consolidated Order Systems (ARCOS), cumulative distribution 

neurons, but a similar or exaggerated intensity of pain is pro-
duced.30 An important physiological event that contributes 
to the development of sensitization is wind-up. Wind-up is a 
continuous and/or an increased firing rate of neurons follow-
ing repeated stimulation independent of whether a stimulus is 
present or not.31 

Neuroplasticity refers to remodeling or adaptation of neu-
rons following prolonged or repeated activation of neurorecep-
tors and the various neuronal pathways.32 Remodeling involves 
phenotypic and structural changes, increased excitability, 
and decreased firing threshold of neurons. The results of 
neuroplasticity are sensitization, restructuring, and overex-
pression of ion channels and receptors such as N-methyl-D-
aspartate receptors, activation of the hypothalamic-pituitary-
adrenal axis, vasoconstriction, and neural reorganization.21,31,33 
Neuroplasticity can result in a decreased threshold for pain and 
opioid tolerance, thereby increasing the sensation of pain and 
reducing the effects of analgesia.34 

Pharmacotherapy of Pain
It is important to differentiate the various types of pain dur-
ing diagnosis, as each type is ideally managed with targeted 
therapies. Inflammatory pain is reduced upon healing of the 
injury, while the swelling and pain can be reduced using anti-
inflammatory medicines such as nonsteroidal anti-inflam-
matory drugs (NSAIDS) or corticosteroids. The treatment of 
nociceptive and neuropathic pain includes both opioids and a 
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aSource: Fishbain35

bAct at all 3 targets.
CNS = central nervous system; NMDA = N-methyl-D-aspartic acid; PNS = periph-
eral nervous system; SNRI = serotonin-norepinephrine reuptake inhibitor.
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of opioids has steadily increased from 2003 through 2007, with 
hydrocodone and oxycodone showing the largest distributions 
(Figure 2).41

When used appropriately, opioids provide effective anal-
gesia for pain. However, there is a significant degree of illicit 
use of opioids that may include abuse, diversion, and addic-
tion. These aberrant behaviors can result in death and societal 
harms. Specific definitions related to the use and abuse of opi-
oids have been established by the Federation of State Medical 
Boards (Table 1).42 

The fear of addiction may affect decisions made by both 
physicians and patients in determining the optimum treatment 
for chronic pain. While it is true that patients on long-term 
opioid treatment could possibly become addicted, Fishbain et 
al. (2008) determined in a review of 67 studies that the rates 
of abuse and addiction in chronic pain patients with or with-
out previous or current history of drug abuse were 3.27% and 
0.19%, respectively.36 These findings suggest that patients with 
a history of drug abuse may require more stringent monitoring 
or referral to a pain specialist and/or psychiatric services.

Opioids are among the most frequently abused class of drugs. 
The 2008 National Survey on Drug Use and Health (NSDUH) 

revealed that approximately 4.7 million Americans took pain 
medications for nonmedical use within the last month.43 The 
NSDUH also found that pain relievers were among the most 
common drug classes for initial drug abuse, the second-ranked 
drug class associated with abuse or dependence, and the 
fourth-ranked drug class for which abuse-related treatment 
was sought among persons aged 12 years or older.43 The Drug 
Abuse Warning Network (DAWN) report for 2006 from the 
Substance Abuse and Mental Health Services Administration 
(SAMHSA) attributed 741,425 emergency room (ER) visits to 
the nonmedical use of prescription or over-the-counter phar-
maceuticals or dietary supplements, accounting for 42.5% of 
the ER visits associated with drug misuse or abuse that year.44 
Nonmedical use of hydrocodone or hydrocodone combinations 
was associated with 57,550 ER visits, similar to the 64,888 
ER visits associated with nonmedical use of oxycodone or 
oxycodone combinations.44 Data from 8 poison control centers 
over 12 months in 2003 indicated that hydrocodone and oxy-
codone were involved in numerous reports involving opioid 
abuse and misuse.45 In addition, data from the Centers for 
Disease Control and Prevention (CDC) indicate that in 2006, 
37% of poison-related deaths involved opioids.46
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FIGURE 2 Cumulative Distribution of Opioids, 2003-2007a
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Factors Contributing to a Rise in Opioid Abuse
A variety of factors have contributed to the increased abuse 
of opioids. Increasing volume of opioid prescriptions is a 
primary factor that influences availability and diversion for  
nonmedical use.8 A 2007 survey conducted by the National 
Institute on Drug Abuse (NIDA) revealed that of respondents 
in the 12th grade who reported inappropriate use of prescrip-
tion opioids, approximately 70% were obtained from a friend 
or family member.47 Other means for obtaining opioids illicitly 
include purchasing them on the Internet or from a drug dealer. 
Additionally, in 2005, the DEA documented that 1.8 million 
doses of opioids were stolen from pharmacies or in truck 
hijackings.48 

Abuse can be promoted by iatrogenic effects, such as crav-
ings, withdrawal, and euphoria, all of which reinforce the use 
of opioids. The type of formulation and opioid receptor binding 
affinity can affect the level of euphoria, leading to reinforce-
ment. By tampering with products for an alternative route of 
administration (e.g., intravenous injection or nasal snorting) 
abusers attain rapid increases in opioid plasma concentrations, 
which produce faster and more intense euphoric experiences.

Opioid Diversion
Prescription drug diversion, defined as the unlawful transfer-
ring of regulated pharmaceuticals from legal sources to the 
illicit marketplace, serves as the primary source of obtaining 
pain prescriptions illegally.49 Diversion can occur at any point 
in the drug distribution process, from theft at the manufactur-
ing site to the act of transfer between patients. The 2008 annual 
report from the National Forensic Laboratory Information 
System noted that 7 opioids were among the top 25 drugs 
analyzed by forensic laboratories following police confisca-
tion.50 The opioids listed include hydrocodone, oxycodone, 
methadone, morphine, buprenorphine, codeine, and hydro-
morphone.50

Internet pharmacies, which began in 1999, have provided a 
readily available avenue for abusers to obtain drugs. A report 

by the Center on Addiction and Substance Abuse (CASA) 
identified 365 websites that advertised and/or sold controlled 
prescription drugs online during the first quarter of 2008.51 

While 2 of these Internet sites were registered pharmacies, 
85% did not require a prescription for the sale of these drugs. 
In addition, half of the remaining websites only required a 
prescription to be faxed, possibly allowing abusers to forge 
prescriptions or use prescriptions multiple times.51 

Another common diversion tactic is doctor shopping, 
whereby patients obtain multiple opioid prescriptions from 
different physicians, usually by exaggerating or fabricat-
ing symptoms. Many “shoppers” fill their prescriptions at 
multiple pharmacies to conceal their actions. Additionally, 
patients often seek physicians who are more likely to write 
prescriptions for opioids. However, it should also be noted that 
pseudoaddiction is a term that has been applied to apparent 
drug-seeking behaviors in patients who experience inadequate 
pain relief.42,52

Opioid Use for Chronic Pain Management— 
Regulatory and Legal Issues
State and federal agencies provide legal and regulatory stan-
dards for prescribing and dispensing opioids. State medical 
boards have the primary authority for regulating physician 
behavior. Multiple federal agencies contribute to the monitor-
ing and risk management of controlled substances. The FDA 
monitors medications via review of clinical data to ensure 
accurate marketing of drugs, thereby ensuring that drugs are 
safe and effective for human consumption.53 The DEA’s mission 
is to enforce the controlled substance laws and regulations, as 
well as to arrest any persons involved in the manufacturing 
or distribution of illegal substances.54 The SAMHSA works 
through various programs to provide effective mental health 
and substance abuse treatment resources, reduce and prevent 
the abuse of illegal drugs, and collect and analyze behavioral 
health data.55 The NIDA is responsible for conducting and 
disseminating research across a variety of fields in an effort 
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Term Definition

Addiction “Addiction is a primary, chronic, neurobiologic disease, with genetic, psychosocial, and environmental factors influencing its development 
and manifestations. It is characterized by behaviors that include the following: impaired control over drug use, craving, compulsive use, 
and continued use despite harm.”

Physical  
dependence

“Physical dependence is a state of adaptation that is manifested by drug class specific signs and symptoms that can be produced by abrupt 
cessation, rapid dose reduction, decreasing blood level of the drug, and/or administration of an antagonist. Physical dependence, by itself, 
does not equate with addiction.”

Tolerance “Tolerance is a physiologic state resulting from regular use of a drug in which an increased dosage is needed to produce a specific effect, 
or a reduced effect is observed with a constant dose over time. Tolerance may or may not be evident during opioid treatment and does not 
equate with addiction.”

Pseudoaddiction “The iatrogenic syndrome resulting from the misinterpretation of relief-seeking behaviors as though they are drug-seeking behaviors that 
are commonly seen with addiction. The relief-seeking behaviors resolve upon institution of effective analgesic therapy.”

aDerived from Federation of State Medical Boards of the United States, Inc.42

TABLE 1 Selected Definitions of Terms Related to the Use and Abuse of Opioids for Pain Treatmenta
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to improve drug abuse/addiction-related prevention, treat-
ment, and policy.56 The Office of National Drug Control Policy 
(ONDCP) is responsible for creating policies, strategies, and 
priorities for the U.S. drug control policy.57

In the early 1990s, studies of the state medical boards 
indicated that they did not conform to current standards of 
practice in pain treatment and that the boards’ actions may 
have penalized doctors who were prescribing controlled sub-
stances appropriately.58 In 1997, the Federation of State Medical 
Boards (FSMB) assembled pain, substance abuse, and regula-
tory experts to develop Model Guidelines for the Use of Controlled 
Substances for the Treatment of Pain.42,59 The DEA endorses the 
FSMB guidelines in anticipation that they will help physicians 
adhere to pain management standards and help law enforce-
ment officials determine whether pain medication is being 
appropriately prescribed.59 The FSMB guidelines, updated in 
2004, recognized controlled substances as appropriate for the 
treatment of pain, encouraged physicians to adequately treat 
pain with opioids, addressed physicians’ fears of regulatory 
scrutiny, and supported the concept of physicians maintaining 
appropriate and updated education about pain management.59 

The FSMB also made recommendations regarding practice 
management including, but not limited to, documentation, 
informed consent, monitoring, and adherence to state and 
federal laws.59 The FSMB guidelines include a provision that 
physicians will not be judged solely on the basis of the amount 
of medication or length of treatment of pain with controlled 
substances. As of April 2010, the FSMB website reported 24 
state medical boards that had adopted all or part of model 
guidelines.60

The Controlled Substance Act (CSA) is a federal statute 
under which the DEA enforces the regulation of the manufac-
ture, importation, possession, use, and distribution of certain 
substances.61 Drugs with addictive properties are listed on a 
schedule depending on their level of risk and medical use-
fulness. Schedule I drugs, including heroin and marijuana, 
are considered to be without medical benefit and may not 
be prescribed in clinical practice. Schedules II through V list 
medications with legitimate medical uses according to abuse 
risk. With regards to legally appropriate medications, the DEA 
has been working with FDA and other agencies to ensure an 
adequate supply is readily available to meet the legitimate 
needs of patients, while at the same time working to reduce the 
diversion, abuse, and misuse of these drugs.62

The U.S. Food and Drug Administration Amendments Act 
of 2007 granted the FDA the authority to require the submis-
sion and implementation of a Risk Evaluation and Mitigation 
Strategies (REMS) program if it determines that a drug’s 
benefits outweigh its risks.63 The components of the REMS 
program include, but are not limited to, a plan for communi-
cating a drug’s serious risks; elements to guarantee safe use 
(e.g., specialty training and/or certification for providers and 

pharmacies); an implementation system to monitor REMS utili-
zation; and a timetable for which these elements must be incor-
porated.63 Approved REMS for particular drugs may require 
patients to enroll in a registry or subject to monitoring in order 
to provide evidence or documentation of safe use conditions.63

Strategies to Reduce the Burden of Opioid Abuse
Opioid abuse is a complex problem that requires a multifaceted 
management strategy that engages many organizations and pro-
fessionals, including state and federal governments, pharma-
ceutical companies, physicians, and pharmacists. Education of 
providers is an important mechanism to reduce opioid abuse; a 
2005 survey indicated that only about one-half of pharmacists 
and one-fifth of physicians reported having received training 
on identifying prescription drug diversion.64

In order to reduce the incidence of opioid abuse among 
patients seeking pain relief, and to thwart abusers with hidden 
agendas from obtaining opioids from physicians, several meth-
ods can be utilized. The first is proper patient assessment for 
the initiation of opioid therapy. Recommendations from the APS 
and American Academy of Pain Medicine include conducting a 
thorough history and physical exam inclusive of psychosocial 
factors, family history, and risk assessment.65 A comprehensive 
benefit-to-harm assessment should also be conducted, and the 
appropriate diagnostic analysis should be performed to deter-
mine an underlying cause of the pain, including possible physi-
cal and psychological etiologies.65 Patients with somatoform pain 
disorder tend to provide vague complaints of pain regarding 
location and sensation.66 

Risk stratification tools may help physicians determine 
which patients are at a higher risk of developing an addic-
tion to opioids or are possibly misusing their medications. 
The revised Screener and Opioid Assessment for Patients in 
Pain (SOAPP-R) and Opioid Risk Tool (ORT) are predictive 
tools to assess the risk of developing aberrant behaviors for 
chronic pain patients being considered for long-term opioid 
therapy.67,68 The Screening Instrument for Substance Abuse 
Potential (SISAP) assesses the possible substance abuse history 
of a patient prior to treatment, and the Diagnosis, Intractability, 
Risk, Efficacy (DIRE) questionnaire can be utilized to assess 
the potential benefit and harm of opioid treatment for a given 
patient.69,70 

Once initiated on opioids, patients should be regularly 
monitored for treatment efficacy, movement towards treat-
ment goals, improvements in functionality and quality of life 
measures, adverse events, aberrant behaviors, and medica-
tion adherence. Aberrant behaviors include doctor shopping, 
unauthorized self-increased dosing, drug hoarding, requesting 
specific drugs, and aggressively demanding higher dosages.71 

Behaviors that are more predictive of drug abuse/misuse/
diversion include forging prescriptions, stealing drugs, using 
alternative methods of ingestion such as snorting or injecting 
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of 262 prescribers in Maine who had received an unsolicited 
report found that 42.1% confirmed that the patient was misus-
ing prescriptions, suggesting that prescribers were using the 
unsolicited reports in the way that the designers of proactive 
PDMPs intended.78 In the same survey, only 3 of 354 prescrib-
ers (0.8%) did not find the PDMP useful in helping “clinicians 
and pharmacies to monitor patients’ controlled substance pre-
scriptions,” and only 6 (1.7%) did not find the PDMP useful in 
controlling “doctor shopping” to obtain controlled substances.78 
For the 34 pharmacy providers (“dispensers”) who responded 
to the survey, only 1 (2.9%) did not find the PDMP useful in 
helping clinicians and pharmacies to monitor controlled sub-
stance prescriptions and control “doctor shopping” to obtain 
controlled substances.78 

The U.S. General Accountability (formerly, Accounting) 
Office (2002) found that while a PDMP may reduce diversion 
within the state in which it is used, an increase in diver-
sion among surrounding states without PDMPs may occur.74 

Accordingly, the U.S. Department of Justice, the Integrated 
Justice Information Systems (IJIS Institute), and other groups 
have collaborated on the PDMP Information Exchange (PMIX) 
project, which assists in the exchange of prescription infor-
mation between states.79 This interstate communication may 
reduce the number of patients who doctor shop across state 
lines. The presence of PDMPs in all 50 states would increase 
the effectiveness of PMIX programs and further reduce doctor 
shopping across state lines. 

The U.S Government Accountability Office (GAO) also 
reported that in Kentucky, the incorporation of a PDMP 
reduced the average time necessary for regulatory agencies to 
conduct investigations of possible diversion from 156 days to 
16 days.76 Furthermore, only 2 of the 10 states with the greatest 
number of OxyContin prescriptions had operational PDMPs, 
compared with 6 of the 10 states with the fewest prescriptions 
for this drug.76 

New Drug Formulations Intended to Deter Abuse 
To address the serious public health concerns of opioid abuse 
and diversion, new formulations are being developed with the 
goal of reducing the attractiveness and drug-liking qualities of 
conventional opioid formulations. The new technologies are 
designed to hinder the extraction of active ingredients and to 
thereby control their bioavailability and prevent administra-
tion through alternative routes (Table 2). There are 3 main 
categories of new abuse-deterring technologies: (a) physical 
barrier mechanisms, which are designed to inhibit manual and 
chemical extraction of active substances; (b) agonist-antagonist 
formulations, which release opioid antagonist agents when 
abusers tamper with products; and (c) aversive substances, 
which release agents that cause unpleasant side effects when 
abusers consume opioid products in excess.80 

oral drugs, recurrent prescription losses, and simultaneous use 
of illicit drugs.71

For high-risk patients or those displaying aberrant behav-
iors, random urinalysis and pill counts can help to monitor 
adherence and possible diversion.71 One example of this moni-
toring involves patients on opioid therapy who show no opioids 
in their systems through urinalysis; these patients might be 
diverting their opioids rather than taking them. Urinalysis 
and pill count methods can also be used in low-risk patients 
to monitor adherence. The Current Opioid Misuse Measure 
(COMM) and the Pain Assessment and Documentation Tool 
(PADT) can be used to assess patients currently on opioid 
therapy who may be exhibiting aberrant behaviors associated 
with misuse of opioid medications.72,73 

Prescription Drug Monitoring Programs  
to Thwart Doctor Shopping. 
In recent years, state-specific PDMPs have been established 
in an attempt to reduce prescription drug diversion.74 As of 
January 2009, 38 states had laws to establish PDMPs, 32 of 
which were operational.75 These monitoring programs collect 
and analyze statewide data regarding the prescribing, dispens-
ing, and use of prescription drugs in real time. The data can 
assist state law enforcement and regulatory groups in identify-
ing possible illegal prescribing, dispensing, and acquisition of 
controlled substances.

PDMPs consist of 3 main components: (a) collection of pre-
scription data from physicians and pharmacists, (b) storage and 
processing of the data, and (c) establishment of regulations to 
determine who can access the data.76 States vary regarding the 
specifics of their PDMPs, including details of who must provide 
data and what data are required, which schedule(s) of drugs 
are to be monitored, how often the data are collected, and who 
can access the prescription information. Typically, law enforce-
ment agencies with appropriate documentation (e.g., a warrant) 
and licensure boards can access the data in association with 
ongoing investigations, and physicians and pharmacists can 
access data on their own patients.76 The purpose of allowing 
physicians and pharmacists access to data within PDMPs is to 
prevent abuse or diversion by identifying patients who may be 
doctor shopping. 	

PDMPs can be used as a reactive or proactive system, with 
most states using a reactive system. States such as Maine have 
PDMPs that are capable of delivering both reactive and proac-
tive reports. As a reactive system, information about a potential 
abuser is produced only following an inquiry made by a pre-
scriber or managed care organization.77 In proactive systems, 
state program personnel regularly review records to identify 
any suspicious activities and generate unsolicited reports that 
are then forwarded to physicians, pharmacists, and regulatory 
agencies in an effort to reduce diversion before it occurs (e.g., 
before a prescription is filled at a pharmacy).77 A 2006 survey 
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the euphoric effects of the opioid.80

The FDA approved extended-release morphine sulfate 
(ERMS) in combination with naltrexone (Embeda) on August 
13, 2009, the first of the new opioid formulations to gain 
approval (Table 2).85 Preliminary clinical trials yielded the 
following outcomes for comparisons of ERMS with naltrex-
one and conventional opioid formulations ingested intact: (a) 
bioequivalent opioid availability for ERMS alone and ERMS 
with naltrexone; (b) negligible plasma concentrations of nal-
trexone in a small percentage of subjects who ingested ERMS 
with naltrexone capsules, indicating that the antagonist largely 
remains sequestered in normal use; and (c) a 30% or greater 
reduction in morphine-induced euphoria for more than 50% 
of subjects who received naltrexone with immediate-release 
morphine sulfate (MSIR) compared with subjects who received 
MSIR alone.86 In comparisons of whole and crushed formula-
tions of ERMS with naltrexone, scores for subject-reported 
euphoria and drug-liking did not differ significantly. The latter 
result suggests that the new formulation has the potential to 
deter abuse because its manipulation through crushing was 
not associated with an increase in euphoria and drug-liking. 
However, the FDA advisory committee in its meeting to review 
the new drug application for ERMS with naltrexone expressed 
concern that the new formulation would not prevent extrac-
tion of morphine sulfate (for intravenous administration) that 
would exclude naltrexone.87 For this reason, the FDA prohib-
ited the marketing of this product with a claim that there is a 
reduction in the risk of abuse. 

Combinations with Aversive Agents 
The addition of aversive substances to opioid formulations 
may limit abuse potential by creating an unpleasant effect if 
the product is taken at a higher-than-recommended dose, or 

The FDA has made clear that new products intended to deter 
misuse and abuse will not be able to make a claim of “abuse 
resistance” in product labeling or marketing in the absence of 
data from long-term epidemiologic studies that show actual 
reduction in “abuse and addiction and the consequences of 
those behaviors.”81 However, the FDA also recognizes that 
long-term surveillance data will not be available for some time 
and in the interim has stated that it would allow inclusion in 
the label of the physiochemical features of the product if there 
are “sufficient data indicating that the formulation would be 
resistant to manipulation.”81 Among the specific concerns are 
the creation of a false sense of security contributing to less 
conservative prescribing.82 

 In April 2010, the FDA approved a new formulation of 
OxyContin that cannot be crushed or otherwise reduced to 
a particle size that would permit snorting, and the new for-
mulation of OxyContin will replace the current formulation.83 
However, despite the expectation that the new formulation 
would deter abuse of OxyContin, the FDA did not permit label 
or marketing claims of safety or abuse deterrence and required 
the manufacturer to use the REMS that was developed for 
hydromorpone ER (Exalgo) that was approved on March 1, 
2010, by the FDA.84

Combinations with the Opioid Antagonist Naltrexone
Naltrexone, an opioid antagonist, is being studied in com-
bination with opioids such as morphine or oxycodone as an 
abuse-deterrent formulation. Taken whole, the naltrexone 
remains intact, passes through the gastrointestinal tract with-
out being absorbed, and does not affect the analgesic poten-
tial of the opioid. However, if crushed, chewed, or chemically 
manipulated, the naltrexone is released, which causes com-
petitive binding at the mu-opioid receptors and inhibition of 
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Trade and/or Research Name Formulation and Description of Product Status

Embeda Encapsulated beads of ER morphine sulfate (range 20 mg to 100 mg) 
with a sequestered core of naltrexone HCl (range 0.8 mg to 4 mg)

August 13, 2009: approved by FDA85

EXALGO Tablets containing ER hydromorphone HCl (8 mg, 12 mg, 16 mg); uses 
OROS rate-controlling membrane and osmotic delivery system

March 1, 2010: approved by FDA84

OxyContin ER oxycodone HCl (10 mg, 15 mg, 20 mg, 30 mg, 40 mg, 60 mg, 80 
mg) tablets designed to resist fracturing and to produce a gel substance 
when exposed to solvents

April 5, 2010: approved by FDA83

Acurox Tablet containing IR oxycodone HCl (5 mg and 7.5 mg) and niacin (30 
mg) as an aversive substance; uses proprietary (Aversion) technology 
intended to prevent snorting and intravenous injection 

April 22, 2010: FDA Anesthetic and Life Support 
Drugs and Drug Safety and Risk Management 
committees voted not to recommend approval 
based on insufficient evidence91

Remoxy  
(PTI-821)

ER oxycodone (5 to 40 mg) encapsulated in a viscous gel matrix; using 
proprietary (ORADUR) technology

December 12, 2008: FDA issued CRL outlining 
additional requirements for approving NDA96

COL-003 ER oxycodone; uses a proprietary technology (DETERx) which encap-
sulates the active ingredient in a microparticle matrix 

June 10, 2009: submitted proposal to FDA for a 
Phase III pivotal clinical trial97

CRL = complete response letter; ER = extended release; FDA = U.S. Food and Drug Administration; IR = immediate release; mg = milligram; NDA = new drug application; 
OROS = osmotically-controlled release oral delivery system. 

TABLE 2 New Formulations Designed to Deter Opioid Abuse 
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Another barrier formulation, designated COL-003 for 
research purposes, has a patented design that encapsulates  
sustained-release oxycodone in fatty/waxy particles. The 
“micro-particles” resist chewing and crushing, thereby deter-
ring extraction of opioid substances and dose dumping 
through alternative routes of administration. Assessing the 
safety and pharmacokinetics of COL-003, Fleming et al. (2008) 
found that the formulation maintained its sustained-release 
properties in various tampering conditions.95 Moreover, plasma 
concentrations of oxycodone were bioequivalent for chewed 
versus intact COL-003 formulations, indicating that abusers 
would not achieve their objective of a rapid high through tam-
pering with the capsule.

■■  Conclusions
Opioid therapy is an important element in pain management 
programs for patients with legitimate chronic pain that does 
not respond to preliminary treatments. However, a balance 
is essential to prevent opioid abuse and diversion. In addi-
tion, clinicians must apply diagnostic procedures to identify 
patients who would benefit from or require referral to appro-
priate specialists. The various strategies for treating chronic 
pain effectively and, at the same time, deterring opioid abuse 
and diversion involve proper patient assessment and diagno-
sis, risk stratification, and regular monitoring. Unfortunately, 
opioid abusers have discovered ways to bypass the regulatory 
systems and obtain drugs through doctor shopping, feigning 
pain, and utilizing Internet pharmacies. A multidisciplinary 
approach that includes state and federal prescription monitor-
ing programs in conjunction with new abuse-deterrent drug 
formulations may contribute to curtailing opioid abuse and 
diversion in the future. 

if the product is tampered with. An immediate-release oxy-
codone formulation has been developed (Acurox, Table 2) that  
contains subtherapeutic levels of niacin.88 This formulation also 
incorporates a technology, called Aversion, that employs gelling  
ingredients to deter intravenous injection of dissolved tablets 
and nasal snorting of crushed tablets.89 When taken in small 
doses, niacin produces no negative effects.90 However, when 
niacin is taken in large amounts (more than 300 milligrams 
[mg]), it may cause flushing, itching, sweats, chills, and a feel-
ing of discomfort that lasts for 1 to 3 hours.80 Results from a 
manufacturer-conducted clinical trial on the niacin-containing 
oxycodone product indicated that it (a) provided significantly 
greater analgesia than a placebo, (b) did not affect the safety 
profile of oxycodone, (c) reduced drug-liking effects of oxy-
codone in direct proportion to the amount of niacin consumed, 
and (d) increased disliking scores/aversion compared with 
oxycodone HCl.90 An important factor in the abuse potential 
of a drug is the ability to extract the pure oxycodone from the 
formulation. Extraction tests revealed that only trace amounts 
of oxycodone could be extracted from the niacin-containing 
product in approximately 6 hours, making it unattractive to 
users seeking a “quick high.” Similar analysis of currently avail-
able oxycodone formulations resulted in extraction of approxi-
mately 80% oxycodone in less than 10 minutes.88

The FDA advisory committees (Anesthetic and Life 
Support Drugs Advisory Committee and Drug Safety and 
Risk Management Advisory Committee) met jointly on April 
22, 2010, to consider NDA 22-451 for this new formulation of 
oxycodone (Acurox), “the first immediate-release opioid since 
Talwin Nx.”81 The committees voted against recommending 
approval, concluding that insufficient evidence is available to 
support claims that the niacin formulation has abuse-deterring 
effects.91 In addition to opioid formulations that incorporate 
niacin, other aversive agents include unpleasant odor- and 
taste-altering agents and capsaicin, which induces a burning 
sensation when the product is crushed or dissolved and then 
taken through alternative methods.82

Gel-Based Matrix
PTI-821 (trade name Remoxy) is controlled-release oxycodone 
suspended in a water-insoluble, highly viscous matrix with 
a hard gelatin outer capsule. The manufacturer is seeking 
approval for dosage strengths ranging from 5 mg to 40 mg.92 
When swallowed whole, PTI-821 and controlled-release oxy-
codone yielded similar plasma oxycodone levels, but when 
crushed and taken with either water or alcohol, PTI-821 
yielded lower plasma oxycodone concentrations compared 
with controlled-release oxycodone treated in the same man-
ner.93 Patients with moderate-to-severe osteoarthritis of the 
knee or hip who were given PTI-821 reported a 30% reduction 
in pain intensity after 5 weeks of treatment compared with 
a 20% reduction in pain intensity for patients given placebo 
(P = 0.043).94
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