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Background: Opioid abuse has in-
creased at an alarming rate. However, avail-
able evidence suggests a wide variance in 
the use of opioids, as documented by differ-
ent medical specialties, medical boards, ad-
vocacy groups, and the Drug Enforcement 
Administration (DEA). 

Objectives: The objective of these opi-
oid guidelines by the American Society of In-
terventional Pain Physicians (ASIPP) is to pro-
vide guidance for the use of opioids for the 
treatment of chronic non-cancer pain, to bring 
consistency in opioid philosophy among the 
many diverse groups involved, to improve the 
treatment of chronic non-cancer pain, and to 
reduce the incidence of drug diversion. 

Design: A policy committee evaluated a 
systematic review of the available literature 
regarding opioid use in managing chronic 
non-cancer pain. This resulted in the formu-

lation of the essentials of guidelines, a series 
of potential evidence linkages representing 
conclusions, followed by statements regard-
ing relationships between clinical interven-
tions and outcomes.

Methods: Consistent with the Agency 
for Healthcare Research and Quality (AHRQ) 
hierarchical and comprehensive standards, 
the elements of the guideline preparation 
process included literature searches, litera-
ture synthesis, systematic review, consen-
sus evaluation, open forum presentations, 
formal endorsement by the Board of Direc-
tors of the American Society of Intervention-
al Pain Physicians (ASIPP), and blinded peer 
review. Evidence was designated based on 
scientifi c merit as Level I (conclusive), Level 
II (strong), Level III (moderate), Level IV (lim-
ited), or Level V (indeterminate).

Results: After an extensive review and 

analysis of the literature, the authors uti-
lized two systematic reviews, two narrative re-
views, 32 studies included in prior systematic 
reviews, and 10 additional studies in the syn-
thesis of evidence. The evidence was limited. 

Conclusion: These guidelines evaluat-
ed the evidence for the use of opioids in the 
management of chronic non-cancer pain and 
recommendations for management. These 
guidelines are based on the best available 
scientifi c evidence and do not constitute in-
fl exible treatment recommendations. Be-
cause of the changing body of evidence, this 
document is not intended to be a “standard 
of care.”

Key Words: Chronic pain, persistent 
pain, controlled substances, substance 
abuse, dependency, prescription account-
ability, opioids, prescription monitoring, di-
version, guidelines

From: American Society of Interventional Pain Phy-
sicians, Paducah, KY
Address Correspondence: 
Laxmaiah Manchikanti, MD 
Chief Executive Offi  cer, ASIPP
81 Lakeview Drive, Paducah, KY 42001
E-mail: drm@apex.net
Disclaimer: There was no external funding in the 
preparation of this manuscript.
Confl ict of Interest: None
Funding: Internal funding was provided by the 
American Society of Interventional Pain Physicians 
and was limited to travel and lodging expenses for 
the authors.

CONTENTS

1.0 INTRODUCTION

1.1 Purpose
1.2 Rationale and Importance 
1.3 Objectives and Benefi ts
1.4 Population and Preferences
1.5 Implementation and Review 
1.6  Application
1.7  Focus
1.8  Methodology

2.0 CHRONIC PAIN

2.1  Defi nitions
2.2  Prevalence
2.3  Chronicity
2.4 Health and Economic Impact

3.0 OPIOIDS IN CHRONIC PAIN

3.1 General Considerations 
3.2 Response to Undertreatment
3.3 Opioid Use in Chronic Pain
3.4 Non-Medical Use of Prescription 

Drugs
3.4.1 Center on Addiction and 

Substance Abuse (CASA) 
Findings

3.4.2 Physician Survey Highlights
3.4.3 Pharmacist Survey Highlights
3.4.4 Substance Abuse and 

Mental Health Services 
Administration (SAMHSA) 
Survey

3.4.5 Drug Abuse Warning Network 
(DAWN) Reports

3.5 Substance Abuse in Chronic Pain
3.6 Economic Impact

3.7 Drug Diversion 
3.8 Controlling Diversion and Abuse

3.8.1 Drug Enforcement 
Administration (DEA)

3.8.2 State Laws and Regulations 
3.8.3 Prescription Drug Monitoring 

Programs

4.0 PHARMACOLOGICAL CONSIDERATIONS

4.1 Opioid Pharmacology
4.1.1  Opioid Receptors
4.1.2  Opioid Categories
4.1.3  Opioid Metabolism

4.2 Pharmacology of Specifi c Opioids
4.2.1 Morphine 
4.2.2 Codeine
4.2.3 Dihydrocodeine
4.2.4 Hydrocodone
4.2.5 Oxycodone 
4.2.6 Hydromorphone
4.2.7 Methadone
4.2.8 Fentanyl
4.2.9 Meperidine
4.2.10   Pentazocine
4.2.11   Propoxyphene
4.2.12   Tramadol



2

Pain Physician Vol. 9, No. 1, 2006

 Trescot et al • Opioid Guidelines

1.0 INTRODUCTION

1.1 Purpose
Guidelines for the use of opioids in 

the treatment of chronic non-cancer pain 
are statements developed by the Ameri-
can Society of Interventional Pain Physi-
cians (ASIPP) to improve quality and ap-
propriateness of care, improve patient ac-
cess, improve patient quality of life, im-
prove efficiency and effectiveness, min-
imize abuse and diversion, and achieve 
cost containment by improving the cost-
benefit ratio. 

1.2 Rationale and Importance 
Available evidence documents a wide 

degree of variance in the prescribing pat-
terns of physicians in regard to opioids 
for chronic pain, as suggested by differ-
ent specialties, medical boards, advocacy 
groups, and the Drug Enforcement Ad-
ministration (DEA). 

Opioids are commonly used in man-
aging chronic non-cancer pain, even 
though this practice is controversial (1-
3). However, documented abuse of opi-
oids is increasing at an alarming rate (4-
11). While speaking at ASIPP’s 2004 an-
nual meeting in Washington, DC, Patricia 
Good of the DEA’s Drug Diversion Con-
trol division, stated that the United States, 
with 4.6% of the world’s population, uses 
80% of the world’s opioids.

Interventional pain management, as 
defined by the National Uniform Claims 
Committee (NUCC), is the discipline of 
medicine devoted to the diagnosis and 
treatment of pain and related disorders, 
with the application of interventional 
techniques to manage subacute, chronic, 
persistent, and intractable pain, indepen-

dently or in conjunction with other mo-
dalities of treatments. Multidisciplinary 
or comprehensive pain management dif-
fers among specialties and may elicit con-
fusion. An interventionalist perceives 
comprehensive treatment programs as 
programs with interventional techniques 
as the primary treatment modality, with 
physical therapy, medical therapy, and 
psychological management as supple-
mentary. 

1.3 Objectives and Benefi ts
The objectives of these guidelines are 

to bring consistency in opioid prescrib-
ing to the many diverse groups involved; 
to provide analysis of evidence to treat a 
chronic pain patient with opioids, thus, 
maintaining reasonable patient access 
while reducing the risk of drug diversion; 
to provide practical prescribing guidelines 
for physicians to reduce the risk of legal 
and regulatory sanctions; and to empha-
size the need for systematic evaluation 
and ongoing care of patients with chronic 
or persistent pain. 

The perceived benefits of these 
guidelines include: 

♦ Improved patient compliance
♦ Improved patient care with appropriate 

medical management
♦ Reduced misconceptions among 

providers and patients about opioids
♦ Improved ability to manage patient 

expectations
♦ Reduced abuse and diversion
♦ Improved cooperation among patients, 

providers, and regulatory agencies. 

1.4 Population and Preferences
The population covered by these 

guidelines includes all patients suffering 
with chronic non-cancer pain who may 
be eligible for appropriate, medically-nec-

essary management. This management 
may include, or be independent of, inter-
ventional techniques. 

1.5 Implementation and Review 
The dates for implementation and 

review were established: 
♦ Effective date – February 1, 2006 
♦ Scheduled review − July 1, 2007 
♦ Expiration date – January 31, 2008 

1.6 Application
These guidelines are primarily in-

tended for use by interventional pain phy-
sicians. Others managing chronic pain 
patients with opioids may also find these 
guidelines useful. 

These guidelines do not constitute 
inflexible treatment recommendations. It 
is expected that a provider will establish a 
plan of care on a case-by-case basis, taking 
into account an individual patient’s medi-
cal condition, personal needs, and prefer-
ences, as well as the physician’s experience. 
Based on an individual patient’s needs, 
treatment different from that outlined 
here could be warranted. These guidelines 
do not represent a “standard of care.”

1.7  Focus
These guidelines focus on the effec-

tive management of chronic non-cancer 
pain as well as the multiple issues related to 
opioid administration. It is recognized that 
management of chronic non-cancer pain 
takes place in a wide context of healthcare 
involving multiple specialists and multiple 
techniques. Consequently, the decision to 
implement a particular management ap-
proach should be based on a comprehen-
sive assessment of the patient’s overall 
health status, disease state, patient prefer-
ence, and physician training and skill.
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1.8  Methodology
In developing these guidelines, evi-

dence-based approaches were given the 
highest priority. If evidence-based ap-
proaches failed to give acceptable levels of 
information consensus, expert opinions 
were utilized. These approaches are de-
scribed in separate publications (12-16).

A policy committee was convened 
and included a broad representation of 
academic and clinical practitioners rec-
ognized as experts in one or more as-
pects of opioids, and representing a va-
riety of practices and geographic areas. 
This committee formalized the essen-
tials of the guidelines. This was followed 
by the formulation of a series of poten-
tial evidence linkages representing con-
clusions and statements about relation-
ships between clinical interventions and 
outcomes. The elements of the guideline 
preparation process included literature 
searches, literature syntheses, systematic 
review, consensus evaluation, open forum 
presentations, formal endorsement by the 
ASIPP Board of Directors and blinded 
peer review.

In synthesizing the evidence, system-
atic reviews, randomized clinical trials, 
and observational studies were evaluat-
ed utilizing reporting criteria and quality 
evaluation criteria (13,14, 17-19). Details 
of evidence synthesis are escribed in mul-
tiple publications (13,16,17). If the avail-
able systematic reviews met the criteria of 
inclusion, only those studies published af-

ter the publication date of the systematic 
reviews were evaluated.

While an evidence-based approach 
may seem to enhance the scientific rigor 
of guideline development, recommenda-
tions may not always meet the highest sci-
entific standards (13-15). Evidence-based 
medicine is defined as the conscientious, 
explicit, and judicious use of current best 
evidence in making decisions about the 
care of individual patients (16). 

In the preparation of these guide-
lines, it is recognized that at the core of 
an evidence-based approach to clinical or 
public health issues is, inevitably, the ev-
idence itself, which needs to be carefully 
gathered and collated from a systematic 
literature review of the particular issues. 
Consequently, the process by which the 
strength of scientific evidence is evaluat-
ed in the development of evidence-based 
medicine recommendations and guide-
lines is crucial. The practice of evidence-
based medicine requires the integration of 
individual clinical expertise with the best 
available clinical evidence from systemat-
ic research. 

Systems for grading the strength of a 
body of evidence are much less uniform 
and consistent than are those for rating 
study quality. Consequently, the guide-
line committee designed levels of evi-
dence from Level I through Level V, mod-
ified from various publications (Table 1) 
(13,17).

2.0 CHRONIC PAIN

2.1  Defi nitions
Chronic pain has numerous defi-

nitions. Consequently, a combination of 
multiple definitions can be utilized (12):

♦ Pain that persists beyond the usual 
course of an acute disease or a reason-
able time for any injury to heal that is 
associated with chronic pathologic pro-
cesses that cause continuous pain or 
pain at intervals for months or years

♦ Persistent pain that is not amenable to 
routine pain control methods

♦ Pain where healing may never occur

Pain is a highly disagreeable sensa-
tion that results from an extraordinarily 
complex and interactive series of mecha-
nisms integrated at all levels of the neur-
axis, from the periphery to higher corti-
cal structures.

2.2  Prevalence
The prevalence of chronic pain in the 

adult population ranges from 2% to 40%, 
with a median point prevalence of 15% 
(12,20,21). Persistent pain was report-
ed with an overall prevalence of 20% of 
primary care patients, with approximate-
ly 48% reporting back pain (22). The lit-
erature also has consistently described the 
high prevalence of chronic pain in chil-
dren and the elderly (23-28). In addition, 
chronic pain with involvement of multi-
ple regions is a common occurrence in 
over 60% of patients (24).

2.3 Chronicity
Duration of pain and its chronici-

ty have been topics of controversy. Con-
ventional beliefs are that most episodes 
of low back pain will be short-lived, with 
80% to 90% of attacks resolving in about 
6 weeks irrespective of the administra-
tion or type of treatment, and with 5% 
to 10% of patients developing persistent 
back pain. However, this concept has been 
questioned as the condition tends to re-
lapse and most patients will experience 
recurrent episodes. Modern evidence 
has shown that chronic persistent low 
back pain and neck pain in children and 
adults are seen in up to 60% of patients, 
5 years or longer after the initial episode 
(12,23,29-35).

2.4 Health and Economic Impact
Chronic non-cancer pain is associ-

ated with significant economic, societal, 
and health impact (36-49). The cost of 
uncontrolled chronic pain is enormous 

Level I Conclusive: Research-based evidence with multiple relevant and high-quality 
scientifi c studies or consistent reviews of meta-analyses 

Level II Strong: Research-based evidence from at least one properly designed random-
ized, controlled trial; or research-based evidence from multiple properly de-
signed studies of smaller size; or multiple low quality trials. 

Level III Moderate: a) Evidence obtained from well-designed pseudorandomized con-
trolled trials (alternate allocation or some other method); b) evidence obtained 
from comparative studies with concurrent controls and allocation not random-
ized (cohort studies, case-controlled studies, or interrupted time series with a 
control group); c) evidence obtained from comparative studies with historical 
control, two or more single-arm studies, or interrupted time series without a 
parallel control group. 

Level IV Limited: Evidence from well-designed nonexperimental studies from more than 
one center or research group; or confl icting evidence with inconsistent fi ndings 
in multiple trials 

Level V Indeterminate: Opinions of respected authorities, based on clinical evidence, 
descriptive studies, or reports of expert committees. 

Table 1. Designation of  levels of  evidence 

Reproduced from Boswell et al (12) Interventional techniques in the management of chronic spinal 
pain: Evidence-based practice guidelines; with permission from the authors and the American 
Society of Interventional Pain Physicians. 
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claims for analgesics, with 68% of those 
claimants receiving an opioid (96). 
Further, Medicaid patients were more 
likely to receive prescription drugs, par-
ticularly opioids (73% Medicaid vs. 40% 
commercial insurance), for 30 days or 
longer and to visit the emergency room 
more frequently (97). Multiple other re-
ports (98-114) revealed widespread use 
of opioids in the management of chron-
ic pain. Finally, the increasing retail sale of 
opioid medications is the proof that opi-
oids are used much more frequently (Ta-
ble 2). Retail sales of opioid medications 
represented as grams of medication in-
creased significantly from 1997 to 2002 
(106-108). Illicit drug use and dose esca-
lations have been demonstrated in a simi-
lar proportion of patients on long-acting 
and short-acting opioids (78,79).

3.4 Non-Medical Use of Prescription 
Drugs

3.4.1 Center on Addiction and Substance 
Abuse (CASA) Findings

Joseph A. Califano, Jr., Chairman and 
President of the National Center on Ad-
diction and Substance Abuse at Columbia 
University (CASA), in a July 2005 edito-
rial on the Diversion and Abuse of Con-
trolled Prescription Drugs in the United 
States (4) noted the following:

“While America has been congratu-
lating itself in recent years on curbing in-
creases in alcohol and illicit drug abuse 
and in the decline in teen smoking, abuse 
and addiction of controlled prescription 
drugs − opioids, central nervous system 
depressant and stimulants − have been 
stealthily, but sharply, rising. Between 
1992 and 2003, while the U.S. popula-
tion increased 14%, the number of peo-
ple abusing controlled prescription drugs 
jumped 94% − twice the increase in the 
number of people abusing marijuana, five 
times in the number abusing cocaine and 
60 times the increase in the number abus-
ing heroin. Controlled prescription drugs 

both, to individuals and to society as it 
leads to a decline in quality of life and dis-
ability (39,41-49). Estimates and patterns 
of direct healthcare expenditures among 
individuals with back pain in the United 
States reached $90.7 billion for the year 
1998 (39). On average, individuals with 
back pain generate healthcare expendi-
tures about 60% higher than do individ-
uals without back pain ($3,498 per year 
versus $2,178). It was estimated that the 
cost of healthcare for patients with chron-
ic pain might exceed the combined cost of 
treating patients with coronary artery dis-
ease, cancer, and AIDS (45). In the Unit-
ed States, it was estimated that the cost 
of treatment in the first year after failed 
back surgery for pain was approximately 
$18,883 in 1997 (46). Even further, annual 
healthcare cost incurred by chronic pain 
patients, excluding cost for surgical pro-
cedures, may range from $500 to as high 
as $35,400, with averages ranging from 
$12,900 to $18,883 annually (46,47). 

3.0 OPIOIDS IN CHRONIC PAIN

3.1 General Considerations 
Considerable controversy exists 

about the use of opioids for treatment of 
chronic pain of non-cancer origin. Inade-
quate treatment of pain has been attribut-
ed to a lack of knowledge about pain man-
agement options, inadequate understand-
ing of addiction, or to fears of investiga-
tion or sanction by federal, state, and local 
regulatory agencies (2,3,50-73). Many au-
thors contend that drug therapy with opi-
oid analgesics plays an important role in 
pain management and should be avail-
able when needed for the treatment of all 
kinds of pain, including non-cancer pain 
(50,52-55,64-69). The DEA also took the 
position that clinicians should be knowl-
edgeable about using opioids to treat pain, 
and should not hesitate to prescribe them 
when opioids are the best clinical choice 
of treatment (70).

3.2 Response to undertreatment
The alleged undertreatment of pain 

as a major health problem in the United 
States led to the development of initiatives 
to address the multiple alleged barriers re-
sponsible for the undertreatment of pain 
(50). Patient advocacy groups and profes-
sional organizations have been formed 
with a focus on improving the manage-
ment of pain (50). Consequently, numer-
ous clinical guidelines also have been de-

veloped, even though none of them have 
been developed using evidence-based 
medicine.

In 1998 and 2004, to alleviate physi-
cian uncertainty about opioid use and to 
encourage better pain control, the Feder-
ation of State Medical Boards (FSMB) is-
sued model guidelines or policies for the 
use of controlled substances for the treat-
ment of pain (73). Over half of the state 
medical boards either adapted or modi-
fied these guidelines and implemented 
them in their states. In addition, based 
on the influence of advocacy groups, over 
one-third of the state legislatures have in-
stituted intractable pain treatment acts 
that provide immunity from discipline for 
physicians who prescribe opioids within 
the requirements of the statute. Howev-
er, the guidelines, policies, and legislative 
actions sometimes have been criticized as 
having created new barriers to appropri-
ate pain management.

3.3 Opioid Use in Chronic Pain
In pain management settings, as 

many as 90% of patients have been re-
ported to receive opioids for chronic pain 
management (74-93). A prospective eval-
uation (74) showed that 90% of the pa-
tients were on opioids and 42% were on 
benzodiazepines prior to presenting to 
an interventional pain management cen-
ter. Many of the patients also received 
more than one type of opioid, most com-
monly one for sustained release and one 
for breakthrough pain. The frequency of 
overall opioid use among patients with 
back pain was reported as approximately 
12% (94). It was found that rheumatolo-
gists, family practitioners, and internists 
were much more likely to prescribe opi-
oids for patients with chronic pain than 
were surgeons and neurologists (48,95). A 
cross-sectional analysis of analgesic use by 
patients with low back pain, showed that 
in 2001, 55.5% of insurance plan mem-
bers with low back pain had insurance 

1997 2002 % change

Morphine 5,922,872 10,264,264 73.3

Hydrocodone 8,669,311 18,822,618 117.1

Oxycodone 4,449,562 22,376,891 402.9

Methadone 518,737 2,649,559 410.8

Table 2. Retail sales of  opioid medications (grams of  medication) 1997-2002
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like OxyContin®, Ritalin®, and Valium® 
are now the fourth most abused substanc-
es in America behind only marijuana, al-
cohol, and tobacco.”

The CASA report (4) presented 
alarming statistics including a 212% in-
crease from 1992 to 2003 in the number 
of 12- to 17-year-olds abusing controlled 
prescription drugs, and the increasing 
number of teens trying these drugs for 
the first time. The report also illustrat-
ed that new abuse of prescription opioids 
among teens is up an astounding 542%, 
more than four times the rate of increase 
among adults. Furthermore, disturbing 
statistics also show that teens who abuse 
opioids are likely to use other drugs in-
cluding alcohol, marijuana, heroin, ecsta-
sy, and cocaine at rates respectively of 2, 5, 
12, 15, and 21 times that of teens who do 
not abuse such drugs. 

As per the CASA report (4), the bot-
tom line is that the United States is in the 
throes of an epidemic of controlled pre-
scription drug abuse and addiction with 
15.1 million people admitting to abusing 
prescription drugs − more than the com-
bined number of those who admit abus-
ing cocaine (5.9 million), hallucinogens (4 
million), inhalants (2.1 million), and her-
oin (0.3 million). 

3.4.2 Physician Survey Highlights
A CASA survey of 979 physicians re-

garding the diversion and abuse of con-
trolled prescription drugs showed the fol-
lowing: 

♦ Physicians perceive the three main 
mechanisms of diversion to be: 
• Doctor shopping (when patients 

obtain controlled drugs from 
multiple doctors) (96.4%)

• Patient deception or manipulation 
of doctors (87.8%)

• Forged or altered prescriptions 
(69.4%).

♦ 59.1% believe that patients account for 
the bulk of the diversion problem.

♦ 47.1% said that patients often try 
to pressure them into prescribing a 
controlled drug. 

♦ Only 19.1% of surveyed physicians 
received any medical school training in 
identifying prescription drug diversion.

♦ Only 39.6% received any training in 
medical school in identifying prescription 
drug abuse and addiction.

♦ 43.3% of physicians do not ask about 
prescription drug abuse when taking a 
patient’s health history.

♦ 33% do not regularly call or obtain 
records from the patient’s previous 
(or other treating) physician before 
prescribing controlled drugs on a long-

term basis. HIPPA regulations have made 
this step much more diffi cult.

♦ 74.1% have refrained from prescribing 
controlled drugs during the past 12 
months because of concern that a patient 
might become addicted to them.

3.4.3 Pharmacist Survey Highlights
A CASA survey of 1,303 pharmacists 

regarding diversion and abuse of con-
trolled prescription drugs showed the fol-
lowing: 

♦ When a patient presents a prescription for 
a controlled drug: 
• 78.4% of pharmacists become 

“somewhat or very” concerned 
about diversion or abuse when a 
patient asks for a controlled drug 
by its brand name; 

• 26.5% “somewhat or very often” 
think it is for purposes of diversion 
or abuse.

♦ 51.8% believe that patients account for 
the bulk of the diversion problem.

♦ Only about half of the pharmacists 
surveyed received any training in 
identifying prescription drug diversion 
(48.1%) or abuse or addiction (49.6%) 
since pharmacy school.

♦ 61% do not regularly ask if the patient is 
taking any other controlled drugs when 
dispensing a controlled medication; 
25.8% rarely or never do so.

♦ 28.9% have experienced a theft or robbery 
of controlled drugs at their pharmacy 
within the last fi ve years; 20.9% do not 
stock certain controlled drugs in order to 
prevent diversion.

♦ 28.4% do not regularly validate the 
prescribing physician’s DEA number 
when dispensing controlled drugs; one in 
10 (10.5%) rarely or never do so.

♦ 83.1% have refused to dispense a 
controlled drug in the past year because 
of suspicions of diversion or abuse. 

Increasing abuse and diversion of 
prescription drugs “on the street” are se-

rious problems. A study evaluating se-
vere dependence on oral opioids illus-
trated that the majority of patients with 
severe dependence (39%) obtained opi-
oids by going to different physicians (11). 
Another frequent form of obtaining opi-
oids included “street” purchase by 26% 
of the patients. This study also showed 
that many patients used more than one 
method of acquiring the drugs. In eval-
uating prescription opioid abuse in pa-
tients presenting for methadone mainte-
nance treatment (10), at admission most 
patients (83%) had been using prescrip-
tion opioids with or without heroin. This 
study showed that 24% had used prescrip-
tion opioids only, 24% used prescription 
opioids initially and heroin later, 35% 
used heroin first and prescription opi-
oids subsequently, and 17% had used her-
oin only. Subjects reported regular use of 
prescription opioids at higher than ther-
apeutic doses. In 2001, prescription drug 
abuse and misuse was estimated to im-
pose approximately $100 billion annu-
ally in health care costs (9,110,111). The 
abuse of prescription medications has in-
creased steadily over the last 10 years, and 
every year more and more Americans try 
them for the first time. The abuse of con-
trolled prescription drugs was foreshad-
owed by dramatic increases in their man-
ufacture and distribution and the number 
of prescriptions written and filled (106-
108). Between 1992 and 2002, while the 
population of the United States increased 
by 13% and the number of prescriptions 
written for non-controlled drugs in-
creased by 57%, the number of prescrip-
tions filled for controlled drugs increased 
by 154%. During this same period, there 
was a 90% increase (from 7.8 million to 

Number (Percentage)

12-17 
years of age

18-25
years of age

>26
years of age

Total
>=12 years

U.S. Population 24,995,000 31,728,000 180,958,000 237,682,000

Any illicit drug
5,448,000.9

(21.8%)
10,977,000.8

(34.6%)
18,638,000.7

(10.3%)
34,993,000

(14.7%)

Non-medical 
use of any 
psychotherapeutic 
drug

2,229,000.5
(9.2%)

4,600,000.6
(14.5%)

8,143,000
(4.5%)

14,986,000
(6.3%)

Non-medical use 
of pain relievers

1,924,000.6
(7.7%)

3,807,000.4
(12.0%)

5,971,000.6
(3.3%)

11,671,000
(4.9%)

Table 3. Past use of  illicit drugs and illicit pain relievers among persons age 12 or 

older; 2003 survey

Source: 2003 SAMHSA Survey (112)
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All Ages

Aged 18 or older

Aged under 18

14.8 million) in the number of people 
who admitted abusing controlled pre-
scription drugs (4). 

3.4.4 Substance Abuse and Mental 
Health Services Administration 
(SAMHSA) Survey
The SAMHSA 2003 survey of drug 

abuse (112) revealed that 6.3% of the U.S. 
populace over 12 years of age (14,986,000 
individuals) used psychotherapeutic drugs 
for non-medical purposes; of these, 4.9% 
of the U.S. population (11,671,000 indi-
viduals) over 12 years of age used pain 
relievers for non-medical purposes dur-
ing the past year (Table 3, p 5). The num-
ber of individuals abusing pain medica-
tions for the first time grew from 628,000 
in 1990 to nearly 3 million in 2000 (Fig. 1). 
First-time use of stimulants and tranquiliz-
ers is also on the rise. Increases for specific 
opioids are illustrated in Table 3, with the 
highest increase that of oxycodone at 345% 
(106-108). 

3.4.5 Drug Abuse Warning Network 
(DAWN) Reports
Drug-related emergency department 

visits also reveal that prescription drug 
abuse is on the rise (Fig. 2) (107,108). 
From 1994 to 2002, mentions of pain 
medications during emergency depart-
ment visits increased by 168%, while 
mentions of benzodiazepines increased 

by 42%. 
During the same time period, the 

percentage of increase mentioned by the 
Drug Abuse Warning Network (DAWN) 
for prescription pain relievers has been 
greater than the percentage of increase for 
marijuana, cocaine, and heroin.

3.5 Substance Abuse in Chronic Pain
It has been reported that the princi-

ple drug of abuse for nearly 10% of youths 
in drug treatment programs is a prescrip-
tion drug (115). In a comprehensive re-
view (80), between 3.2% and 18.9% of pa-
tients were found to have been diagnosed 
with a substance abuse disorder. In addi-
tion, it was also concluded that diagnoses 
of abuse, drug dependency, and drug ad-
diction occur in a significant proportion 
of chronic pain patients. 

While opioids are by far the most 
abused drugs, other controlled sub-
stances such as benzodiazepines, sedative 
hypnotics, and central nervous system 
stimulants, though described as having 
less potential for abuse, are also of ma-
jor concern to interventional pain spe-
cialists as they appear to be widely used 
for non-medical purposes as well (106-
108,112). This is exemplified by the fact 
that benzodiazepine-related emergency 
department visits increased from 71,609 
in 1995 to 100,784 in 2002 (108). Fur-

ther, it has been reported that 77.3% of 
suicide attempts involved benzodiaze-
pines (114). 

Multiple investigators (81-85,116-
119) have shown a prevalence of drug 
abuse in 18% to 41% in patients receiv-
ing opioids for chronic pain. A study eval-
uating the prevalence, comorbidities and 
utilization of opioid abuse in a cohort of 
managed care patients with matched con-
trols showed that opioid abuse rose from 
2000 to 2002 (105). The authors conclud-
ed that opioid abuse was 6.7 per 10,000 
patients in 2002. Opioid abusers also pre-
sented with higher prevalence of opioid 
prescriptions and comorbidities as com-
pared to controls. 

Illicit drug use is also a common 
phenomenon in chronic pain patients. Ta-
ble 4 illustrates the prevalence of prescrip-
tion drug abuse in a typical intervention-
al pain management practice setting. Illic-
it drug use without controlled substance 
abuse was found in 14% to 16% of pa-
tients, and illicit drug use in patients with 
controlled substance abuse was present in 
34% of the patients (120,121). Based on 
their type of insurance, the prevalence of 
illicit drug use among individuals with 
chronic pain was shown to be highest in 
patients on Medicaid (86) (Table 5). Oth-
ers (87,122) also showed significant illic-
it drug use in patients with chronic non-

Fig. 1. Annual numbers of  new non-medical users of  pain relievers: 1965-2002 
Adapted from Ref. 112.
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malignant pain treated with opioids. 
Overall use and abuse of opioids and 

other controlled substances in conjunc-
tion with illicit drug use appears to be 
prevalent in pain management settings 
(86,87,120-124). Advocacy and unproven 
Joint Commission standards may be lead-
ing to the overuse of opioids and subse-
quent abuse. At the same time Americans 
continue to be dissatisfied with their pain 
relief options.

3.6 Economic Impact
In 1995, the Center on Addiction 

and Substance Abuse (CASA) estimat-
ed the costs of substance abuse to feder-
al entitlement programs and found that 

42,857

71,609 73,441
77,568

83,223
85,884

86,595

98,881

108,320

100,784

44,028

50,584
54,516

64,534

75,837

90,232

1995                  1996                 1997                   1998                 1999                  2000                 2001                 2002

BenzodiazepinesNarcotic Analgesics

Fig. 2. Drug abuse related emergency department visits involving narcotic analgesics and benzodiazepines
Adapted from Ref. 107, 108 

Total of 500 patients Proportion

Grade ‘0’ – No abuse 444 72.2%

Grade I – Low grade abuse 47 9.4%

Grade II – Moderate abuse
– 3 or more physicians
– Receiving Schedule II drugs
– Abusing Schedule II drugs

30 6%

Grade III – High grade abuse– 
Traffi cking– Overdose

12 2.4%

Total Abuse 89 17.8%

Table 4. Prevalence of  controlled prescription drug abuse in an interventional pain 

practice

Modifi ed from Manchikanti et al (84)

Group I 
(100)

Third party

Group II 
(100)

Medicare with or 
without third party

Group III 
(100)

Medicare & 
Medicaid

Group IV 
(100)

Medicaid
P Value

Cocaine 7% 4% 6% 8% 0.684

95% CI 2% -12% 0% - 8% 1% - 11% 3% - 13%

Marijuana (THC) 11% 8% 20%b 34%a,b,c 0.0000

95% CI 5% - 17% 3% - 13% 12% - 28% 25% - 43%

Methamphetamine/Amphetamine 3% 2% 4% 3% 0.876

95% CI 0% - 6% 0% - 5% 0% - 8% 0% - 6%

 Total 17% 10% 24%b 39%a,b,c 0.0000

95% CI 10% - 24% 4% - 6% 16% - 32% 29% - 49%

Totals may not correlate as some patients were included in more than one category
CI = Confi dence Interval   a: Indicates signifi cant difference with Group I    b: Indicates signifi cant difference with Group II
c: Indicates signifi cant difference with Group IIII  
Adapted from Manchikanti et al (86) 

Table 5. Prevalence of  illicit drug use in an interventional pain practice
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health care and disability costs alone were 
$77.6 billion, representing nearly 20% of 
the $430 billion health care budget (125). 
A study by the Office of Management and 
Budget estimated drug abuse costs to the 
United States government at $300 bil-
lion a year, including government anti-
drug programs and the costs of the crime, 
healthcare (public and nonpublic), acci-
dents, and lost productivity (126). In the 
Aid to Families with Dependent Children 
(AFDC), Medicaid and food stamp pro-
grams, the incidence of drug abuse varies 
from 9.4% to 16.4% (127). 

3.7 Drug Diversion 
Drugs can be diverted from their 

lawful purpose to illicit use at any point 
in the pharmaceutical manufacturing and 
distribution process. The diversion of pre-
scription drugs among adults is typically 
described to occur through one of the fol-
lowing: doctor shopping, illegal Internet 
pharmacies, drug theft, prescription forg-
ery, and illicit prescriptions by physicians. 
Youths typically acquire drugs by steal-

ing from their relatives or buying from 
classmates who sell their legitimate pre-
scriptions.

“Doctor shopping” is one of the 
most common methods of obtaining pre-
scription drugs for legal and illegal use
(9,11,78,79,83,84,86,87,121,122,128,129). 
The majority of physicians perceive “doc-
tor shopping” as the major mechanism of 
diversion (4). Doctor shopping typically 
involves an individual going to several dif-
ferent doctors complaining of a wide array 
of symptoms in order to get prescriptions. 
This type of diversion can also involve in-
dividuals who use people with legitimate 
medical needs, like cancer patients, to 
go to various physicians in several cities 
to get prescription medications. Patients 
practicing doctor shopping may target 
physicians who readily dispense prescrip-
tions without thorough examinations or 
screening. Some patients with a legitimate 
medical condition may get prescriptions 
from multiple physicians in various states 
or in the same state (9). It has been report-
ed that individuals may collect thousands 
of pills during a one year period and sell 
them on the street (9). 

Since 1999, illegal Internet pharma-
cies have provided a convenient alterna-
tive for individuals wishing to fill their 
prescriptions (9,130-132). In 2003, the 
Federal Drug Administration (FDA) es-
timated the number of Internet phar-
macies selling drugs illegally to be about 
400, with approximately 50% of the phar-
macies located outside the United States 
(130). Rogue sites, many under the guise 
of a legitimate pharmacy, provide con-
trolled substances to people without pre-
scriptions. This is particularly troubling 
with respect to the 30 million youth na-
tionwide with Internet access (9). There 
are numerous concerns regarding rogue 
Internet pharmacies, such as the abili-
ty to evade state licensing requirements 
and standards, dispensing controlled sub-
stances without a prescription; and pro-
viding fake substandard or inappropriate 
medication (130). However, state and fed-
eral laws governing traditional pharmacy 
stores apply to Internet sales, regardless of 
the method used by an Internet pharmacy 
to dispense the medication.

Prescription drug theft can occur at 
any point from manufacturer to the pa-
tient. Thefts are on the rise, largely due 
to drastic increases in prescription drug 
abuse and high street prices (9,131-138). 
Several drugs ranging from OxyContin to 

Soma have been implicated. Prescription 
forgery is also fairly common, either by al-
tering the prescription or stealing blank 
prescription pads in order to write fake 
prescriptions (4,9,125,135,139). Prescrip-
tion forgery may occur in two ways, either 
by stealing blank prescription pads or by 
making false prescription blanks or pads 
in order to write fake prescriptions (9). 
However, legitimate prescriptions may 
be altered typically to increase the quan-
tity of controlled substances. Similar-
ly, pharmacists may get involved in pre-
scription drug diversion, first by selling 
the controlled substances and then, using 
their database of physicians and patients 
to write and forge prescriptions to cover 
their illegal sale. However, the vast major-
ity of prescription forgery is from non-
healthcare professionals. 

Illicit prescriptions written by phy-
sicians, though rare, are a real phenom-
enon. Making the headlines are criminal 
cases involving physicians who become in-
volved in diverting prescription drugs for 
huge profits (9,140-143). However, mal-
prescribing, either due to lack of knowl-
edge or due to prescribing inappropriate-
ly through “pill mills,” is more common 
(141-147). Malprescribing often represents 
a lack of knowledge rather than a deliberate 
attempt to profit from writing these trans-
actions. Adverse actions taken by the DEA 
against physician prescribers has, in fact, 
decreased from 0.9% in 1999 to 0.05% in 
2003 (Fig. 3). However, actions by medical 
licensure boards have been increasing (Fig. 
4). Figure 4 illustrates all types of actions, 
where as Figure 3, illustrates actions related 
to controlled substances.

3.8 Controlling Diversion and Abuse
Federal, state, and local govern-

ments, as well as professional associations 
and pharmaceutical companies, share re-
sponsibility for preventing diversion and 
abuse of controlled prescription drugs 
(4). However, the challenge is to eliminate 
or significantly curtail diversion and abuse 
of controlled prescription drugs while as-
suring proper treatment of patients who 
can be helped by these medications. Gaps 
exist between current efforts to control di-
version and efforts to maintain access to 
patient care. These gaps involve interna-
tional law, federal laws and regulations, 
activities of the DEA and FDA, schedul-
ing drugs, drug refills, state laws and reg-
ulations, and existing prescription drug 
monitoring programs. 

765
(0.09%)

411
(0.05%)

698
(0.08%)

568
(0.06%)

783
(0.09%)

 1999        2000         2001         2002        2003

Fig. 3. Drug Enforcement Admin-

istration (DEA) actions against 

physicians 

36%
increase

2000            2004

6,265

4,617

Source FSMB (145)

Fig. 4. Actions by state boards of  

medical licensure
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3.8.1 Drug Enforcement Administration 
The DEA, as an agency within the 

United States Department of Justice, is 
the lead federal law enforcement agency 
responsible for enforcing the Controlled 
Substance Act. In cooperation with state 
authorities and other federal agencies, the 
DEA is responsible for preventing the di-
version of controlled substances for illicit 
purposes. However, the DEA must comply 
with international treaties to the extent 
that they are not in conflict with constitu-
tional provisions; it must also work close-
ly with foreign, state, and local govern-
ments. The DEA has increased its moni-
toring of Internet prescription drug sales. 
DEA investigations, enforcement, and in-
telligence programs have started to work 
more closely with other federal, state, and 
local agencies to target individuals and 
organizations involved in diversion and 
abuse of controlled prescription drugs.

3.8.2 State Laws and Regulations 
Every state has professional oversight 

boards that license and discipline mem-
bers within each profession. Further, the 
licensing boards for each health care pro-
fession have a designated national orga-
nization. However, many of these associ-
ations have not been proactive in address-
ing the problems of prescription drug di-
version and abuse (4).

3.8.3 Prescription Drug Monitoring 
Programs 
Prescription drug monitoring pro-

grams (PDMPs) capture information 
that may be shared with law enforcement 

agencies, health care and regulatory agen-
cies, and in some states, health care prac-
titioners, to help identify inappropriate or 
illegal activities involving controlled pre-
scription drugs. It has been stated that the 
scrutiny of professional boards and mon-
itoring programs has, in some cases, cre-
ated fear that legal action will be taken 
against physicians and pharmacists re-
garding their prescribing and dispensing 
practices. As a result, practitioners may 
under-treat patients or use less appropri-
ate medications that are not covered by a 
monitoring program. 

The United States Government Ac-
countability Office (GAO) conducted a 
study on state monitoring programs of 
prescription drugs (7). They concluded 
that state monitoring programs provide a 
useful tool to reduce diversion.

The first prescription drug monitor-
ing program (PDMP) was established in 
California in 1940. The number of states 
with PDMPs has grown only slightly over 
the past decade, from 10 in 1992 to 15 in 
2002 (Table 6). These 15 programs cover 
47% of the nation’s population and DEA-
registered practitioners, and about 45% of 
the nation’s pharmacies. Since the GAO 
report on state monitoring systems was 
published, PDMPs have been increasing 
gradually (5). 

Prescription drug monitoring pro-
grams vary as to objectives, design, and 
operation, even though the primary ob-
jective of PDMPs is to assist law enforce-
ment in detecting and preventing drug 
diversion. In addition to helping law en-

forcement identify and prevent prescrip-
tion drug diversion, state programs may 
include educational objectives to pro-
vide information to physicians, pharma-
cies, and the public. The programs are also 
highly variable with regards to monitor-
ing scheduled substances from Schedule 
II to Schedule IV. Only four states − Utah, 
Nevada, Kentucky, and Idaho − monitor 
Schedule II to IV drugs, while the major-
ity monitor only Schedule II drugs. Also, 
the majority of these programs are retro-
active with after-the-fact identification of 
abuse as reported by public health depart-
ments, pharmacy boards, and law enforce-
ment; few are available to practitioners in 
real time and are useful as a prescribing 
decision tool. The major disadvantage of 
the programs is lack of interstate commu-
nication. Consequently, only a few pro-
grams operate proactively, while most op-
erate reactively. 

A few states routinely analyze pre-
scription data collected by PDMPs to 
identify individuals, physicians, or phar-
macies that have unusual use, prescribing, 
or dispensing patterns that may suggest 
potential drug diversion, abuse, or doctor 
shopping. However, only three states pro-
vide this information proactively to physi-
cians. The GAO report cited many advan-
tages, as well as disadvantages, to PDMPs. 
States with PDMPs experience consider-
able reductions in the time and effort re-
quired by law enforcement and regulatory 
investigators to explore leads and the mer-
its of possible drug diversion cases. How-
ever, while the presence of a PDMP may 

State
Year 

implemented
Controlled substance 
schedule(s)monitored

Type of monitoring system Administrative agency

California 1940 II Electronic and triplicate form Pharmacy and law enforcement 

Hawaii 1943 II Electronic Law enforcement 

Idaho 1967 II, III and IV Electronic Pharmacy board 

Illinois 1961 II Electronic Public health 

Indiana 1995 II Electronic Law enforcement 

Kentucky 1999 II, III, IV and V Electronic Public health 

Massachusetts 1992 II Electronic Public health 

Michigan 1989 II Single form Commerce 

Nevada 1997 II, III, and IV Electronic 
Pharmacy board and law 

enforcement 
New York 1977 II Electronic Public health 

Oklahoma 1991 II Electronic Law enforcement 

Rhode Island 1979 II, III Electronic Public health 

Texas 1982 II Electronic Law enforcement 

Utah 1997 II, III, IV, and V Electronic Commerce’s Licensing Division

Washington 1987 Determined by disciplinary authority Triplicate form Public health 

Table 6. Prescription drug monitoring programs 

Source: National Alliance for Model State Drug Laws. Information current through February 4, 2002.  Adapted from Ref. 7
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help one state reduce its illegal drug di-
version, diversion activities may actually 
increase in contiguous states that do not 
have PDMPs. All three of the states pro-
viding access to physicians − Kentucky, 
Nevada, and Utah − have helped reduce 
the unwarranted prescribing and subse-
quent diversion of abused drugs in their 
states. In both Kentucky and Nevada, an 
increasing number of PDMP reports are 
being used by physicians to check the pre-
scription drug utilization history of cur-
rent and prospective patients to deter-
mine whether it is necessary to prescribe 
certain drugs that are subject to abuse. 

The success of a prescription drug 
monitoring program can be demonstrat-
ed by its use by physicians and other pro-
fessionals in Kentucky (Fig. 5). Kentucky’s 

KASPER system was designed to produce 
2,000 reports per year at its inception in 
1999; in 2004, however, it produced in ex-
cess of 2,500 reports per week (138). Even 
then, it is estimated that only 50% of the 
physicians who prescribe controlled sub-
stances in the Commonwealth of Ken-
tucky are using the KASPER system. Fur-
ther, in Kentucky, 87% of the reports are 
requested by physicians and 4% by phar-
macists. Further, only 6% were request-
ed by law enforcement, and 2% by licen-
sure boards (Fig. 6), dispelling the myth 
that law enforcement and other regulato-
ry agencies use PDMPs for “witch hunt-
ing” physicians.

In addition to multiple state mon-
itoring programs, on August 11, 2005, 
President Bush signed a new law into 

effect, enacted by the U.S. Senate and 
House of Representatives (6). This leg-
islation, named the National All Sched-
ules Prescription Electronic Reporting 
Act (NASPER), provides for the estab-
lishment of a controlled substance mon-
itoring program in each state, with com-
munication between state programs. It 
tasks the Public Health Service to require 
the United States Secretary of Health and 
Human Services to award 1-year grants to 
each state with an approved application in 
order to establish, or improve, a state con-
trolled substance monitoring program 
(1). NASPER was introduced into Con-
gress by the American Society of Inter-
ventional Pain Physicians with three ma-
jor and important goals: 

1) Physician and pharmacist access to 
monitoring programs 

2) Monitoring of Schedule II to IV drugs
3) Information sharing across state lines

NASPER was modeled on the high-
ly successful state monitoring program in 
Kentucky (KASPER) (1). 

4.0 PHARMACOLOGICAL CONSIDERATIONS

4.1 Opioid Pharmacology
Opioids are analgesics affecting no-

ciception by modulation of ascending 
and descending pathways. Opioids may 
be classified by their function as agonists, 
mixed agonists-antagonists, or antago-
nists, as well as by their actions at various 
opioid receptors. 

The opium poppy was cultivated as 
early as 3400 BC in Mesopotamia. The 
term opium refers to a mixture of alka-
loids from the poppy seed. Opiates are 
naturally occurring alkaloids such as mor-
phine or codeine. Opioid is the term used 
broadly to describe all compounds that 
work at the opioid receptors. The term 
narcotic (from the Greek word for stu-
por), originally was used to describe med-
ications for sleep, then was used to de-
scribe opioids, but now is a legal term for 
drugs that are abused.

Morphine (the archetypal opioid) 
consists of five rings with a phenolic hy-
droxyl group at Position 3 and an alcohol-
ic hydroxyl group at Position 6 and at the 
nitrogen atom. Both hydroxyl groups can 
be converted to ethers or esters. For exam-
ple, codeine is morphine O-methylated at 
position 3, while heroin is morphine O-
acetylated at positions 3 and 6. Morphine 
is optically active, and only the levorota-
tory isomer is an analgesic. The tertiary 

      1999                    2000                  2001                    2002                  2003                   2004  

95,032

3,105

122,469

109,442

71,381

36,172

Source: Ref. 138.

Fig. 5. Increase of  KASPER use in Kentucky

Others 1%

Licensure Board 2%

Law Enforcement 6%

Pharmacists 4%

Source: Ref. 138.

Physicians 87%

Fig. 6. Use of  Kentucky’s KASPER program
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form of the nitrogen appears to be cru-
cial to the analgesia of morphine; mak-
ing the nitrogen quaternary greatly de-
creases the analgesia, since it cannot pass 
into the central nervous system. Changes 
to the methyl group on the nitrogen will 
decrease analgesia as well, creating antag-
onists such as nalorphine.

4.1.1 Opioid Receptors
There are opioid receptors within the 

central nervous system (CNS) as well as 
throughout the peripheral tissues. These 
receptors are normally stimulated by en-
dogenous peptides (endorphins, enkeph-
alins, and dynorphins) produced in re-
sponse to noxious stimulation. Greek let-
ters name the opioid receptors, based on 
their prototype agonists (Table 7).

Mu (µ) (agonist morphine) − Mu receptors 
found primarily in the brainstem and 
medial thalamus. Mu receptors are re-
sponsible for supraspinal analgesia, re-
spiratory depression, euphoria, seda-
tion, decreased gastrointestinal motili-
ty, and physical dependence. Subtypes 
include Mu1 and Mu2, with Mu1 relat-
ed to analgesia, euphoria, and serenity, 
while Mu2 is related to respiratory de-
pression, pruritus, prolactin release, de-
pendence, anorexia, and sedation.

Kappa (κ) (agonist ketocyclazocine) − 
Kappa receptors found in limbic and 
other diencephalic areas, brain stem 
and spinal cord are responsible for 
spinal analgesia, sedation, dyspnea, 
dependence, dysphoria, and respiratory 
depression.

Delta (δ) (agonist delta-alanine-delta-
leucine-enkephalin) − Delta receptors 
restricted largely to the brain are not 
well studied. They may be responsible for 
psychomimetric and dysphoric effects.

Sigma (σ) (agonist N-allylnormetazocine) 
− Sigma receptors are responsible for 
psychomimetic effects, dysphoria, 
stress-induced depression. They are no 
longer considered opioid receptors, but 
rather the target sites for phencyclidine 
(PCP) and its analogs.

These opioid receptors, concentrat-
ed in the ventral tegmental and periaq-
ueductal grey areas, presynaptically in-
hibit the transmission of excitatory path-
ways: acetylcholine, catecholamine, sero-
tonin, and substance P. Activation of the 
opioid receptor inhibits adenylate cy-
clase. All opioid receptors are G protein-
linked structures embedded in the plasma 
membrane of neurons; activation releases 
a portion of the G protein, which moves 
in the membrane until it reaches its tar-
get (either an enzyme or an ion channel). 

These targets alter protein phosphoryla-
tion and/or gene transcription. Opioids 
and endogenous opioids activate presyn-
aptic receptors on GABA neurons, which 
inhibit the release of GABA in the ventral 
tegmental area. This allows dopaminer-
gic neurons to fire more vigorously, and 
the extra dopamine in the nucleus accum-
bens is intensely pleasurable. The varying 
effects of opioids may therefore be related 
to varying degrees of affinity for the vari-
ous receptors.

The opioid receptors were discov-
ered in 1972, and the first endogenous 
opioid (enkephalin) was discovered in 
1975. Their location in the CNS allows 
them to function as neurotransmitters, 
and they may play a role in hormone se-
cretion, thermoregulation, and cardiovas-
cular control. 

Enkephalins are derived from pro-en-
kephalin and are relatively selec-
tive δ ligands.

Endorphins are derived from pro-opi-
omelanocortin (also the precursor 
for ACTH and MSH), and bind to 
the µ receptor.

Dynorphins are derived from pro-dyn-
orphins, and are highly selective at 
the µ receptors.

Mu (µ) Delta (δ) Kappa (κ)
• Mu 1 – Analgesia
• Mu 2 – Sedation, vomiting, respiratory 

depression, pruritus, euphoria, 
anorexia, urinary retention, physical 
dependence

• Analgesia, spinal 
analgesia

• Analgesia, sedation, dyspnea, psychomimetic 
effects, miosis, respiratory depression, 
euphoria, dysphoria, dyspnea, physical 
dependence

Endogenous Peptides
 Enkephalin Agonist Agonist

 β endorphin Agonist Agonist

 Dynorphin A Agonist Agonist

Agonists
 Morphine Agonist Weak agonist

 Codeine Weak agonist Weak agonist

 Fentanyl, sufentanil Agonist

 Meperidine Agonist Agonist

 Methadone Agonist

 Oxycodone Agonist Agonist

Agonist-antagonists
 Buprenorphine Partial agonist Antagonist

 Pentazocine Partial agonist Agonist

 Nalbuphine Antagonist Agonist

 Butorphanol Partial agonist Antagonist

 Nalorphine Antagonist Agonist

Antagonists
 Naloxone Antagonist Weak Antagonist Antagonist

 Naltrexone Antagonist Weak Antagonist Antagonist

Table 7. Analgesic effects at opioid receptors 
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Nociceptin (orphanin), identifi ed in 
1995, may have potent hyperalgesic 
effects. It has little affi nity for the µ, 
δ, or κ receptors. Nociceptin antag-
onists may be antidepressants and 
analgesics.  

Pure opioid agonists (e.g., morphine, 
hydromorphone, fentanyl) stimulate µ re-
ceptors and are the most potent analge-
sics. As the dose is increased, analgesia oc-
curs in a log linear fashion; the degree of 
analgesia induced is limited only by intol-
erable dose-related adverse effects. In con-
trast, opioid agonists/antagonists and opi-
oid partial agonists (buprenorphine, pen-
tazocine, nalbuphine, butorphanol, nalor-
phine) exhibit a ceiling effect on the de-
gree of analgesia that they can produce. 
Opiate agonist/antagonists and partial ag-
onists can precipitate opioid withdrawal 
reactions. The respiratory depressant ef-
fects of partial agonists are not completely 
reversed with naloxone. 

4.1.2 Opioid categories
The Drug Enforcement Agency 

(DEA) classifies opioids into schedules as 
illustrated in Table 8. 

The phenanthrenes are the prototyp-
ical opioids. The presence of a 6-hydroxyl 
may be associated with a higher incidence 
of nausea and hallucinations. For exam-
ple, morphine and codeine (both with 6-
hydroxl groups) are associated with more 
nausea than are hydromorphone and oxy-
codone (which do not have 6-hydroxyl 
groups). Opioids in this group include 
morphine, codeine, hydromorphone, le-
vorphanol, oxycodone, hydrocodone, 
oxymorphone, buprenorphine, nalbu-
phine, and butorphanol.

The lone member of the benzomor-
phan class is pentazocine. It is an agonist/
antagonist with a high incidence of dys-
phoria. 

Phenylpiperidines include fentanyl, 
alfentanil, sufentanil, and meperidine. Fen-
tanyl has the highest affinity for the mu re-
ceptor. 

Diphenylheptanes include propoxy-
phene and methadone. 

Tramadol does not fit in the standard 
opioid classes (Fig. 7). 

Opioid antagonists
Naloxone is a pure competitive an-

tagonist at µ, κ, and δ receptors (strongest 
at µ). It rapidly reverses opioids, but the 
action is short lived, therefore has the po-
tential for “re-narcotizing.”

Naltrexone is used orally in high dos-
es to detoxify opioid addicts. Its primary ef-
fect is from its metabolite, 6-β-naltrexol.

Opioid agonist-antagonists
Opioid agonist-antagonists are clas-

sified into two types: 
Partial agonists at µ receptor, such as 

buprenorphine, have a high affinity but 
low efficacy at the µ receptor.

Agonist/partial agonist at κ recep-
tor, such as nalorphine, pentazocine, na-
lbuphine, and butorphanol, act as κ ag-
onists but are competitive µ antagonists, 
with a high affinity but no efficacy at the 
µ receptor. Methylnaltrexone and alvimo-
pan have poor oral absorption and are un-
der investigation for use as oral agents to 
reverse the decreased GI motility of opi-
oid agonists. 

These agonist-antagonists are potent 
analgesics with ceiling effect and therefore 
potentially decreased abuse potential. It 
must be remembered that their antagonist 
properties may precipitate withdrawal.

4.1.3 Opioid metabolism
Many of the side effects of opioids, as 

well as their effects, may be related to the 
opioid metabolites. It is generally assumed 
that most of the metabolism occurs in the 
liver. The basal rate of metabolism is de-
termined by genetic makeup, gender, age, 
as well as environment including diet, dis-
ease state, and concurrent use of medica-
tions. There is no clear evidence of renal 
metabolism, though the kidney is an im-
portant site of excretion. Most opioids are 
metabolized by glucuronidation or by the 
P450 (CYP) system. In humans, 57 cyto-
chrome P-450 genes have been identi-
fied (148). 

CYP3A4 is the most abundant en-
zyme in the body at 25% (149). Lev-
els of CYP3A4 may vary as much as 30-
fold between individuals (149), lead-
ing to large variability in blood levels. 

CYP1A2, CYP2C8 and CYP2C9 make up 
about 10% of the enzymes, CYP2D6 and 
CYP2E1 each around 5%, and CYP2C19 
around1%. CYP2D6 is entirely absent in 
some populations, for example, 6-10% of 
Caucasians are 2D6 deficient (150) while 
other persons have high levels of this en-
zyme, leading to rapid metabolism of 
the medicines. Because of genetic poly-
morphism and variant alleles of the cy-
tochrome P-450 genes, patients may be 
either rapid or slow metabolizers of opi-
oids. The possibility exists that genotyp-
ing will allow identification of these pa-
tients, with the ability to titrate their doses 
appropriately.

4.2 Pharmacology of Specifi c Opioids

4.2.1 Morphine 
Morphine is a strong Schedule II an-

algesic, indicated for severe acute pain, or 
moderate to severe chronic pain. The pri-
mary site of action is the CNS. The oral 
form is available in immediate-release 
and extended-release dosage forms. The 
parenteral forms of morphine contain 
sulfites that may cause anaphylactic or life 
threatening, allergic-type reactions in in-
dividuals with sulfa allergies. 

Morphine is a phenanthrene deriva-
tive and is the prototype µ receptor opi-
oid agonist. The absorption of morphine 
after oral administration varies from 20% 
to 30%. Morphine is a relatively long-last-
ing opioid with analgesic effects lasting 4-
5 hours. Its elimination half-life is 2 hours 
which is actually less than shorter acting 
opioids such as fentanyl. Morphine is rel-
atively water soluble. This discrepancy is 
explained by the low lipid solubility of 
morphine and its slower elimination from 
the brain compartment in relation to the 
plasma concentration, which also may be 
associated with its existence in an ioniz-
able state in the relatively acid brain com-
partment. The relatively long analgesic ac-

Schedule Criteria Examples

I No medical use: high addiction 
potential

Heroin, marijuana. PCP

II Medical use: high addiction 
potential

Morphine, oxycodone, methadone, 
fentanyl, amphetamines

III Medical use; moderate addiction 
potential

Hydrocodone, codeine, anabolic steroids

IV Medical use; low abuse potential
Benzodiazepines, meprobamate, 
butorphanol, pentazocine, propoxyphene

V Medical use; low abuse potential Buprenex, Phenergan with codeine

Table 8. DEA schedules of  controlled drugs
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tivity of morphine may be associated with 
the presence of the active morphine me-
tabolites, which have half-lives of elimina-
tion longer than morphine itself. As with 
other strong opioid analgesics, there is 
no ceiling to the analgesic effect. Howev-
er, significant side effects, particularly se-
dation and confusion, may interfere with 
achieving optimal analgesia (151).

Approximately 50% to 80% of the 
dose administered is typically recovered 
as glucuronide metabolites, mostly mor-
phine-3-glucuronide (M3G) and mor-
phine-6-glucuronide (M6G), whereas ap-
proximately 2% to 8% of the dose typi-
cally is found in urine as unmetabolized 
morphine. Morphine is also metabolized 
to codeine, normorphine-3, 6-diglucuro-
nide, and morphine-3-sulfate. The liver 
is the major site of metabolism of mor-
phine, even though extrahepatic gluc-
uronidation has been reported. Mor-
phine glucuronides are eliminated from 
the body by urinary secretion. During 
long-term morphine administration, cir-
culating concentrations of M3G and M6G 
markedly exceed those of morphine itself 
because hepatic metabolism converts ap-
proximately 70% of morphine into M3G 
(60%) and M6G (10%). M6G and nor-
morphine are both opioid agonists; M6G 
is 3-4 times more potent than morphine 
when injected subcutaneously, and 45 
times more potent after intracerebroven-
tricular injections in mice (152). M3G 
has a low affinity for the opioid recep-
tor, and may be responsible for the side 
effects of hyperalgesia, and myoclonus 
(153-155). Hepatic (156) and renal (157) 
disease may significantly prolong the ef-
fect of morphine. Accumulation of mor-
phine metabolites (especially M6G) be-
comes significant as creatinine clearance 
declines below 50 ml/min (158). A steady 
state for long acting preparations is usu-
ally reached in 1-2 days. In adults, long-
term oral administration of morphine 
produces variable plasma ratios of M3G 
and M6G, with reported mean ratios be-
tween 10:1 and 5:1. 

4.2.2 Codeine
Codeine, first isolated in 1832, is the 

prototype of the weak opioid analgesics 
with weak affinity to µ opioid receptor. 
Codeine in its pure form is a Schedule II 
substance, but in combination with other 
analgesics, it is Schedule III. Its analgesic 
potency is approximately 50% of the mor-
phine with a half-life of 2.5 to 3 hours.

Codeine is a pro-drug, and has no 
effect until metabolized by CYP2D6 to 
morphine (159, 160). Genetic deficiencies 
and multiple drugs interactions can lead 
to its ineffectiveness (151). 

Codeine is also metabolized by gluc-
uronidation to codeine-6-glucuronide 
(C6G). Minor metabolic pathways result 
in other metabolites including nor-co-
deine and morphine (161). C6G has been 
shown to be antinociceptive in rats (162). 
Doses of codeine greater than 65 mg are 
not well tolerated. Codeine has a half-life 
of 3 hours, and >80% of the dose is ex-
creted in 24 hours.

4.2.3 Dihydrocodeine
Dihydrocodeine is similar to codeine 

and also has a pharmacokinetic pattern 
similar to it. In the commercial form it 

is available as Synalgos-DC (163). Most 
of dihydrocodeine is conjugated to inac-
tive dihydrocodeine-6-glucuronide. Less 
than 10% of dihydrocodeine is metabo-
lized to nordihydrocodeine and to dihy-
dromorphine (DHM). DHM has stron-
ger affinity to µ opiate receptor than mor-
phine itself, and it is also conjugated fur-
ther to the next active metabolite, DHM-
6-glucuronide and inactive DHM-3-gluc-
uronide (164). Dihydrocodeine has a half-
life of about 4 hours.

4.2.4 Hydrocodone
Hydrocodone is a mild opioid ago-

nist and is indicated for moderate to mod-
erately severe pain as well as symptomatic 
relief of nonproductive cough. Hydroco-
done is the most commonly used opioid. 
Hydrocodone in its pure form is a Sched-

Fig. 7. Opioid classifi cation
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ule II substance; however it is only avail-
able for pain control as an oral, combi-
nation product with non-opioid analge-
sics, such as ibuprofen and acetamino-
phen. As a combination product, hydro-
codone is a Schedule III substance because 
the amount of hydrocodone is limited to 
a maximum 15 mg per dosage unit. The 
maximum recommended daily dose of 
hydrocodone is 37.5 mg when combined 
with ibuprofen or 60 mg when combined 
with acetaminophen (165).

Hydrocodone bioavailability after 
oral administration is high and its effec-
tiveness is similar to that of morphine 
with oral administration. The half-life of 
hydrocodone is 2.5 to 4 hours. Hydroco-
done undergoes extensive hepatic conju-
gation and oxidative degradation to a va-
riety of metabolites excreted mainly in the 
urine. Two major metabolites of hydroco-
done excreted in the urine are dihydroco-
done and nordihydrocodone, both con-
jugated to approximately 65%. Hydroco-
done is also metabolized to dihydromor-
phone (DHM). DHM is produced only in 
minor amounts and is conjugated further 
to 85%. Only about 25% of the dose is ex-
creted in 72 hours. Some of the hydroco-
done metabolites including DHM, hydro-
morphone, and dihydrocodone are phar-
macologically active on the opioid recep-
tors. They may contribute in various de-
grees to analgesic activity of hydrocodone 
or produce unexpected side effects when 
their excretion is impaired, and may show 
up on urine drug screens, leading to false 
accusations of abuse. On the other hand, 
patients who are CYP2D6 deficient, or 
patients who are on CYP2D6 inhibitors, 
may not produce these analgesic metabo-
lites, and may have less than expected an-
algesia.

4.2.5 Oxycodone 
Oxycodone is considered as a mod-

erate to strong opioid agonist and is a 
Schedule II substance whether alone or 
in combination with aspirin or acet-
aminophen. It is used orally for moder-
ate to moderately severe pain and postop-
erative, post exertional, and post partum 
pain (166). In recent years, extended-re-
lease preparations have been extensively 
used for moderate-to-severe chronic ma-
lignant and nonmalignant pain. The ad-
verse effects of oxycodone are milder than 
those of morphine, but the addiction po-
tential of oxycodone may be the same or 
higher than morphine.

Bioavailability of oxycodone is high 

in oral dosage, with a half-life of 2.5 to 
3 hours. It undergoes extensive hepat-
ic conjugation and oxidative degradation 
to a variety of metabolites excreted main-
ly in urine. Oxycodone is metabolized by 
glucuronidation to noroxycodone (which 
has less than 1% of the analgesia poten-
cy of oxycodone), and by 2D6 to oxymor-
phone. Oxycodone has activity at multi-
ple receptors, but oxymorphone has high 
affinity for the µ receptor with negligible 
interaction with κ and δ receptors (167). 
Oxymorphone is about 10 times more po-
tent than morphine. Oxymorphone is not 
affected by CY2D6 or CY3A4. Oxycodone 
is conjugated extensively in the liver, rang-
ing from 15% to 80% of the total dose. 
However, a minority of the dosage under-
goes via hepatic pathways into noroxyco-
done, oxymorphone, oxycodols and their 
respective oxides. Less than 10% of un-
changed oxycodone is excreted in the 
urine. Significant individual variation in 
oxycodone metabolism may account for 
abnormal responses (168). 

4.2.6 Hydromorphone
Hydromorphone is a Schedule II 

semi-synthetic opioid agonist and a hy-
drogenated ketone of morphine (169, 
170). It has been widely used for acute 
pain, chronic cancer pain, and to a less-
er extent in chronic non-malignant pain. 
Hydromorphone is structurally very sim-
ilar to morphine (171). Like morphine, 
it acts primarily on µ opioid receptors 
and to a lesser degree on delta receptors 
(172). 

Hydromorphone is significantly more 
potent than morphine, with estimates of 
a relative potency of 7:1 up to 11:1 com-
pared to morphine. It is highly water solu-
ble which allows for very concentrated for-
mulations. In patients with renal failure it 
may be preferred over morphine due to 
morphine’s risk of toxic metabolite accu-
mulation.

Hydromorphone is available in var-
ious formats: powder, solution, interme-
diate release tablet and modified-release 
tablet. Hydromorphone is extensively me-
tabolized in the liver with approximately 
62% of the oral dose being eliminated by 
the liver on the first pass, partly account-
ing for oral bioavailability in the range of 
1:2 to 1:8 (173). For orally administered 
immediate release preparations, the on-
set of action is approximately 30 minutes 
with a duration of action of 4 hours (173). 
Hydromorphone can also be adminis-
tered parenterally by intravenous, intra-

muscular, and subcutaneous routes. 
Hydromorphone is metabolized pri-

marily to hydromorphone-3-glucuronide 
(H3G), which, similar to the correspond-
ing M3G, is not only devoid of analgesic 
activity but in animal models also evokes 
a range of dose-dependent excited behav-
iors, including allodynia, myoclonus and 
seizures.

4.2.7 Methadone
Methadone is a synthetic µ opioid 

receptor agonist Schedule II drug (157). 
Methadone, in addition to its opioid re-
ceptor activity, is an antagonist of N-
methyl-D-aspartate (NMDA) receptors. 
Methadone is a racemic mixture of two 
enantiomers; R-methadone accounts for 
most of its opioid effect while L-meth-
adone is the NMDA antagonist. The in-
herent NMDA antagonistic effects make 
it potentially useful in severe neuropath-
ic and “opioid-resistant” pain states. The L 
isomer also inhibits reuptake of serotonin 
and norepinephrine, which should be rec-
ognized when using selective serotonin 
reuptake inhibitors (SSRIs).

Methadone is metabolized by 3A4 
primarily, and 2D6 secondarily (173, 174, 
175). CYP182 is possibly involved, and a 
newly proposed enzyme CYP2B6 may be 
emerging as an important enzyme inter-
mediary metabolic transformation. The 
potential differences in enzymatic meta-
bolic conversion of methadone may ex-
plain the inconsistency of observed half-
life. 

Methadone has several advantages in 
the treatment of chronic pain. It has excel-
lent oral bioavailability (up to 100% ab-
sorbed), though it is highly variable (from 
40% to 100%). It can be crushed or dis-
solved to deliver down a nasogastric (NG) 
tube. It can be used in patients with a true 
morphine allergy. Methadone is metabo-
lized in the liver and intestines, and is ex-
creted almost exclusively in feces, an ad-
vantage in patients with renal insufficien-
cy or failure. It may also cause less consti-
pation than morphine, and it is very inex-
pensive (176). 

The plasma levels decline following a 
biexponential model − 2 to 3 hours of ini-
tial phase followed by a 15 to 60 hours of 
terminal phase. This may partly explain 
its difference in analgesic action and accu-
mulation of the drug with repeated dos-
ing. Most would agree that the analge-
sic capacity of methadone is significant-
ly shorter than its known half-life. Eight 
hours of analgesic relief may be overshad-
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owed by the up to 120-hour half-life of the 
drug. Methadone has the potential to ini-
tiate Torsade de Points, a potentially fatal 
arrhythmia caused by a lengthening of the 
QT interval. 

Plasma levels of methadone are in-
creased by concomitant administration of 
cimetidine, erythromycin, ketoconazole, 
and fluvoxamine. Conversely, plasma lev-
els are decreased by concomitant adminis-
tration of barbiturates, phenytoin, carba-
mazepine, isoniazid, rifampin, ritonavir, 
nevirapine, and possibly efavirenz. 

Methadone may be unique in its lack 
of profound euphoria, and patient self-di-
rected redosing and long half-life may re-
sult in accumulation, with ultimate ad-
verse outcomes including respiratory de-
pression and death. Even when prescribed 
in low doses, and used appropriately by 
individuals experienced with opioids, the 
long half-life of methadone may be un-
derestimated while dosing is titrated to 
analgesic effect. Furthermore, the list of 
drug interactions with methadone is ex-
tensive, and further alteration in metabo-
lism may occur innocently and unexpect-
edly, without the prescribing physician’s 
awareness.

4.2.8 Fentanyl
Fentanyl is a strong opioid agonist, a 

Schedule II substance, available in paren-
teral, transdermal, and transbuccal prepa-
rations (157). Fentanyl is the oldest syn-
thetic piperidine opioid agonist, interact-
ing primarily with µ receptors. It is ap-
proximately 80 times more potent than 
morphine and is highly lipophilic and 
binds strongly to plasma proteins.

Fentanyl undergoes extensive metab-
olism in the liver. When administered as a 
lozenge for oral transmucosal absorption, 
a portion is swallowed and is subject to 
first-pass metabolism in the liver and pos-
sibly the small intestine. It is metabolized 
to hydroxyfentanyl and norfentanyl.

Fentanyl is metabolized by 3A4, but 
to inactive and nontoxic metabolites. The 
transdermal formulation has a lag time of 
6-12 hours to onset of action after appli-
cation, and typically reaches steady state 
in 3-6 days. When a patch is removed, a 
subcutaneous reservoir remains, and drug 
clearance may take up to 24 hours. 

4.2.9 Meperidine
Meperidine is a Schedule II, relatively 

weak opioid µ agonist with only approxi-
mately 10% of the effectiveness of mor-
phine with significant anticholinergic and 

local anesthetic properties, and with an 
oral-to-parental ratio of 4:1. The half-life 
of meperidine is approximately 3 hours. It 
is metabolized in the liver to normeperi-
dine, which has a half-life of 15-30 hours 
as well as significant neurotoxic proper-
ties. Meperidine must not be given to pa-
tients being treated with monoamine ox-
idase inhibitors (MAOI); combination 
with MAOIs may produce severe respira-
tory depression, hyperpyrexia, CNS exci-
tation, delirium, and seizures. 

Meperidine is metabolized by gluc-
uronidation to normeperidine, which 
causes CNS stimulation and seizures, es-
pecially with high doses or renal insuffi-
ciency. Normeperidine has a terminal half 
life of 8-12 hours so significant amounts 
can accumulate in only 2 days. Adverse ef-
fects of normeperidine are not reversible 
by naloxone.

4.2.10 Pentazocine
Pentazocine is a semisynthetic deriv-

ative of the benzomorphans, a Schedule 
IV substance. It interacts with µ receptors 
and κ receptors. It is considered a mixed 
opioid agonist-antagonist. It is manufac-
tured as a racemic mixture (L:R 50:50), 
but only the L-isomer possesses analgesic 
activity. It is well absorbed after oral ad-
ministration. The half-life of pentazocine 
is about 4 hours. It is metabolized almost 
exclusively in the liver to inactive glucuro-
nides and oxidation of the terminal meth-
yl groups.

4.2.11 Propoxyphene
Propoxyphene is a mild, opioid ag-

onist used in mild to moderate pain and 
is a Schedule IV substance. Propoxyphene 
has CNS effects such as dizziness, seda-
tion, weakness and falls, mild visual dis-
turbances, agitation, paradoxical excite-
ment, and insomnia. These effects  be-
come more common and can result in 
drug-related deaths when propoxyphene 
is used in combination with other drugs 
that can cause drowsiness (166,177). The 
GAO, after two studies conducted in 1991 
and 1995, recommended that propoxy-
phene not be used in elderly patients be-
cause of the existence of other analgesic 
medications that are more effective and 
safer (177, 178). Propoxyphene is a syn-
thetic analgesic that is structurally relat-
ed to methadone and has an opioid dose 
equipotency similar to codeine. The anal-
gesic activity is confined to its d-stereoiso-
mer (dextropropoxyphene) with a half-
life of 6 to 12 hours, with duration of ef-

fective analgesia of 3 to 5 hours. It is me-
tabolized in the liver to norpropoxyphene, 
which has a long half-life of 30 to 60 hours 
and is considered to have cardiac toxicity. 
Further, propoxyphene itself can produce 
seizures (naloxone-reversible) after over-
dose. In addition to being a µ receptor ago-
nist, propoxyphene is a weak and noncom-
petitive N-methyl-D-aspartate (NMDA) 
receptor antagonist. 

4.2.12 Tramadol
Tramadol is a synthetic opioid that 

inhibits norepinephrine and serotonin 
reuptake and produces some central opi-
oid receptor activity (179). The M1 deriv-
ative (O-demethyl tramadol) produced by 
CYP2D6, has a higher affinity for the µ re-
ceptor than the parent compound. Tram-
adol is a racemic mixture of two enantio-
mers − one form is a selective µ agonist 
and inhibits serotonin reuptake, while 
the other mainly inhibits norepinephrine. 
Maximum dose is 400 mg/day. Toxic doses 
cause CNS excitation and seizures.

Tramadol is a non-scheduled drug 
according to federal standards. State reg-
ulations may vary. Tramadol is absorbed 
rapidly and extensively after oral doses, 
and is equal to the analgesic potency of 
codeine. 

4.3 Adverse Effects
The majority of the adverse effects 

of opioids reflect the effects of opioids at 
multiple organ systems (180).  

♦ Central nervous system 
• A sense of emotional well being 

and euphoria
• Drowsiness, sedation, or 

hallucinations
• Potential for diminished 

psychomotor performance
• Dysphoria, agitation, and seizures

♦ Respiratory system 
• Respiratory depression is the 

major adverse effect and may 
result from toxicity. 

• Diminution of pain or pain 
relief by other modalities may 
exacerbate respiratory depression 
(181).

♦ Ocular system 
• Miosis stimulation occurs through 

the parasympathetic ganglion. 
♦ Gastrointestinal system 

• Constipation, nausea and 
vomiting

• Delayed gastric emptying 
♦ Genitourinary 

• Urinary retention 
• Sexual dysfunction

♦ Cardiovascular   
• Reduction in systemic vascular 
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resistance 
• Decreased blood pressure but 

potentially increased cardiac 
output 

• Bradycardia due to vagal 
stimulation

♦ Musculoskeletal system 
• Muscle rigidity and myoclonus 

(182)
♦ Immune system 

• Itching is common due to a direct 
histamine release (especially by 
morphine)

• Not an allergic reaction (183, 184) 
♦ Pregnancy 

• All opioids cross the placenta
• Neonatal depression can occur if 

opioids are used during labor
• No teratogenic effects have been 

observed 
♦ Tolerance 

• Decreased duration of analgesia 
and then decreased effectiveness.

♦ Physical dependence 
• Withdrawal symptoms include 

runny nose, shivering, “goosefl esh,” 
diarrhea, and mydriasis

4.4 Drug Interactions
A drug interaction occurs when the 

amount or the action of a drug are altered 
by the administration of another drug 
or multiple drugs (185). Multiple hepat-
ic drug interactions may influence opi-
oid drug levels (118, 188), as illustrated 
in Table 9.

♦ There have been isolated reports of 
interactions between opioid and H2 
blockers (cimetidine and ranitidine) 
causing breathing diffi culties, confusion, 
and muscle twitching.

♦ A patient taking Tamoxifen (a CY2D6 
substrate) was noted to get poor relief 
with oxycodone (which is metabolized 
by CY2D6) but excellent relief with 
morphine (168). 

Methadone has multiple drug in-
teractions. Phenytoin, carbamazepine, ri-
fampin, erythromycin, barbiturates, and 
several anti-retrovirals induce methadone 
metabolism, resulting in decreased blood 
levels and the potential for withdrawal. 
The azole antifungals, the SSRIs, and tri-
cyclic antidepressants may increase meth-
adone levels (189). Methadone may also 
increase TCA levels. Overmedication oc-
curring within a few days is usually due to 
P450 (CYP) inhibition, while withdrawal 
reactions taking a week or more are usu-
ally due to CYP induction (190). Metha-
done also has the potential to cause car-
diac arrhythmias, specifically prolonged 
QTc interval and/or torsade de pointes 
under certain circumstances. Combining 
methadone with a CYP3A4 inhibitor such 
as ciprofloxin (191), and even grapefruit, 
can increase that risk (192). It is recom-
mended that a switch to methadone from 
another opioid be accompanied by a large 
(50% to 90%) decrease in the calculated 
equipotent dose (193).

4.5 Drug Conversions
While there have been multiple opi-

oid conversion charts developed, none 
are reliable and none take into consider-
ation the vast individual differences in ef-
fect and metabolism between patients and 
within medications. Brand name and ge-

neric medications may have significant 
differences in bioavailability, and metabo-
lism of medications may be influenced by 
genetic polymorphism and drug interac-
tions. It is therefore important to recog-
nize that “equipotent” doses of medica-
tions may have very different degrees of 
analgesia and side effects. In general, to 
switch between medications, the clinician 
must calculate a rough equivalent 24 hour 
dose, divide by the dosing schedule, and 
then “under-dose,” with subsequent titra-
tion to effect. 

Most authors agree that oral mor-
phine intravenous (IV) morphine: in-
trathecal morphine equivalency is 30:10:
1. Hydromorphone is approximately five 
times more potent than morphine. Ten 
mg to 20 mg of IV morphine is roughly 
equivalent to 25 mcg of transdermal fen-
tanyl. Oral oxycodone is about two-thirds 
as potent as morphine. Although meth-
adone has been described as equipotent 
to morphine, it is now clearer that dos-
ing methadone on a milligram-for-mil-
ligram basis will lead to life-threatening 
overdose. For doses of morphine under 
100 mg, a ratio of 3:1 may be appropri-
ate, while for higher doses of morphine a 
ratio of 20 mg of morphine for each mg 
of methadone may be appropriate (194). 
It cannot be too strongly emphasized that 
the dosing of methadone can be poten-
tially lethal and must be done with knowl-
edge and caution.

4.6 Opioid Therapy and Side Effects

4.6.1 Long-term opioid therapy
While advocacy for appropriate opi-

oid usage in chronic pain continues, it is 
well known that prolonged use of opi-
oids may result in adverse consequenc-
es, including tolerance, hyperalgesia, hor-
monal effects, and immunosuppression 
(195). However, the clinical relevance of 
these problems is only known for opioid 
tolerance. It is postulated that prolonged 
use of high doses of opioids is likely to 
be more toxic than short-term use of low 
doses, and hormonal effects are most like-
ly to occur in patients with chronic pain 
who receive high dose opioid therapy 
(89). The essential aim of a multitude of 
available guidelines is to protect patients 
from the adverse effects of opioid thera-
py in addition to providing access. Para-
doxically, opioid treatment may be offered 
in an attempt to reduce pain and improve 
function, and thereby reduce the burden 

Tricyclic antidepressants

Inhibit morphine glucuronidation leading to ⇑ blood levels   

− Nortriptyline inhibits non-competitively

− Amitriptyline and clomipramine inhibit competitively

Methadone and morphine ⇓ metabolism of desipramine, leading to toxicity

Quinine ⇓ conversion of codeine to morphine leading to ⇓ analgesia

Metoclopramide Earlier peak plasma levels with controlled-released opioids

Meperidine MAO inhibitors trigger hyperpyrexia

Propoxyphene
⇑ carbamazepine, doxepin, metoprolol, propranolol levels
⇓ excretion of benzodiazepines, leading to accumulation and 
overdose

Erythromycin ⇑ opioid effects

Rifampin ⇓ opioid effects

CY2D6 inhibitors
⇑ tramadol levels
⇓ analgesia from hydrocodone/codeine

CY2D6 substrates ⇑ tramadol levels because of competition for metabolism

Table 9. Drug interactions of  opioids
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of care, but the treatment may actually 
increase the burden of care, because the 
management of opioid therapy in patients 
with complex problems is time consum-
ing and difficult (89). 

The adverse effects of long-term opi-
oid therapy for the treatment of chronic 
pain may be avoided or reduced by multi-
ple means. These include limiting the opi-
oid dose, changing the drug formulation, 
opioid rotation, and understanding that 
despite all the changes and strategies, es-
calation of the opioid dose may fail (89).

4.6.2 Opioid Induced Immunologic 
Effects
Opioids are known to effect immune 

function in many ways that are measur-
able (196-212). It is accepted that acute 
administration of opioid agonists is im-
munosuppressive (197-199). The animal 
studies have shown that the prototypi-
cal opioid morphine suppresses natural 
killer cell activity (NKCA), inflammato-
ry cytokine production, and mitogen-in-
duced lymphocyte proliferation (196, 200, 
201). The human studies provided similar 
results with morphine and fentanyl (205, 
206). Repeated and chronic opioid inges-
tion in the absence of pain appears to re-
sult in significant consequences including 
high infectious disease prevalence (196, 
207). However, in the presence of acute 
pain, there is evidence that opioid admin-
istration in analgesic doses is protective, 
since pain, in and of itself, has been shown 
to be immunosuppressive (196, 199, 208, 
209). However, much less is known re-
garding the immune and disease implica-
tions related to chronic opioid treatments 
for chronic pain states. Despite exhibiting 
normal circulating levels of immunoglob-
ulins throughout, pain patients exhibited 
reduced in vitro production of immuno-
globulins, both before therapy initiation 
and throughout (210). 

4.6.3 Opioid Induced Hormonal 
Changes
Opioids influence the hypothalamic-

pituitary-adrenal axis and hypothalamic-
pituitary-gonadal axis, along with others 
(213-226). Morphine has been reported 
to cause a strong, progressive decline in 
the plasma cortisol levels in laboratory 
animals and humans (213-215). The ma-
jor effects of opioids include an increase 
in prolactin and a decrease in luteinizing 
hormone, follicle-stimulating hormone, 
testosterone, and estrogen by modula-
tion of hormonal release involving hypo-

thalamic-pituitary-gonadal access (216, 
223, 224). While there are no studies to 
address multiple hormonal issues related 
to chronic pain and opioid therapy, tes-
tosterone depletion has been demonstrat-
ed in patients on methadone maintenance 
therapy (217-219, 223-225). The effect of 
testosterone depletion may result in hy-
pogonadism, decreased libido, aggression, 
and drive; amenorrhea or irregular men-
ses; and galacturia (220, 221). In fact, clin-
ically relevant testosterone depletion has 
been reported to develop in the majority 
of men receiving intrathecal opioid ther-
apy for chronic pain, and they benefited 
from testosterone-replacement therapy 
(221, 222), with an increase in analgesia as 
well as a decrease in testosterone deficien-
cy symptoms.

4.6.4 Opioid Induced Hyperalgesia
Hyperalgesia or abnormal pain sen-

sitivity manifests as increased pain from 
noxious stimuli and as pain from previ-
ously non-noxious stimuli. Long-term use 
of opioids may be associated with the de-
velopment of hyperalgesia (227-230). Ex-
perimental and clinical studies describe 
that cellular mechanisms of neuropath-
ic pain may be similar to opioid-induced 
hyperalgesia (229-232). In an experimen-
tal setting, NMDA-receptor-mediated 
changes that cause abnormal pain sen-
sitivity have been shown to occur in an-
imals in the spinal cord dorsal horn cells 
of animals after repeated exposure to opi-
oids (233). Similarly, these changes have 
been observed in the spinal cord in an-
imal models of neuropathic pain. Con-
sequently, interactions between neural 
mechanisms of opioid tolerance and neu-
ropathic pain involving spinal and supra-
spinal neural circuits may have important 
clinical implications (227, 234). 

Repeated administration of opioids 
not only results in the development of tol-
erance but also hyperalgesia. In fact, opi-
oid-induced abnormal pain sensitivity 
has been observed in patients treated for 
both pain and addiction (23, 235-239). It 
also has been postulated that there may be 
correlation between tolerance which is a 
desensitization process, and hyperalgesia 
which is a pro-nociceptive process or sen-
sitization. In prolonged opioid therapy, 
desensitization and sensitization togeth-
er may contribute to tolerance or an affer-
ent decrease in analgesia, regardless of the 
progression of the pain (238). Ballantyne 
and Mao (89) stated that the need for dose 

escalation during opioid therapy – that is, 
the development of “afferent” opioid tol-
erance – may result from pharmacologic 
opioid tolerance, opioid-induced abnor-
mal pain sensitivity, or disease progres-
sion. The potential use of NMDA antago-
nists in the treatment of neuropathic pain, 
opioid tolerance, and opioid-induced hy-
peralgesia is the subject of multiple inves-
tigations.

4.6.5 Psychomotor Performance In 
Opioid Therapy
The negative effects of opioids on 

psychomotor performance in the opi-
oid-naïve patient are well known (239-
242). In addition, some believe that once 
opioids are added to the management of 
pain, a patient’s ability to operate heavy 
equipment is diminished and they should 
not be allowed to drive an automobile 
(243). However this view is contradicted 
by others who believe that patients on sta-
ble doses of opioid medications should be 
allowed to drive vehicles (244). The only 
direct evidence provided in a subset of pa-
tients with chronic pain on a stable opioid 
analgesic regimen (240) shows that these 
patients are capable of safely operating 
an automobile during daytime, in nor-
mal weather conditions. On virtually ev-
ery dependent measure tested, this study 
showed no significant difference among 
patients with chronic pain without opi-
oids, healthy patients or volunteers, and 
chronic pain patients on opioids. How-
ever, in another study evaluating the ef-
fects of immediate-release morphine 
and cognitive functioning in patients re-
ceiving chronic opioid therapy (245), the 
study suggested that immediate release 
morphine, when taken on top of sus-
tained release opioid, produced transient 
anterograde and retrograde memory im-
pairments and a decrement in two-target 
tracking, leading the authors to conclude 
that these impairments may have impact.

4.6.6 Breakthrough Pain Management
Breakthrough pain and its manage-

ment is a controversial issue. A prospec-
tive study (246) of breakthrough pain and 
its clinical applications defined break-
through pain as a transitory flare of pain 
beyond moderate intensity in the set-
ting of chronic pain stabilized by opi-
oid therapy. Evaluation of opioid thera-
py in 63 cancer pain patients showed that 
64% of them experienced breakthrough 
pain. However, except for the applica-
tion of cancer pain patient data to non-
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cancer pain patients, there have not been 
systematic evaluations. Indications for 
breakthrough pain may be abused for ad-
ditional opioid therapy in chronic non-
cancer pain.

5.0 TERMINOLOGY OF ABUSE AND 
ADDICTION

5.1 Introduction
The terminology related to abuse 

and addiction of opioids and other con-
trolled substances is considered confusing 
and reflects a lack of understanding of the 
multiple issues related to abuse and addic-
tion. Savage et al (247) described the sci-
entific basis of addiction-related terms. 
They provided three fundamental con-
cepts related to addiction in order for it to 
reflect current scientific and clinical un-
derstanding: 1) criteria determination of 
addiction rests with the user even though 
some drugs produce pleasurable reward; 
2) addiction is a multidimensional disease 
with neurobiological and psychosocial di-
mensions; and 3) addiction is a phenom-
enon distinct from physical dependence 
and tolerance. 

5.2 History
Historically terminology has not 

clearly reflected the above-mentioned es-
sential elements and despite significant 
growth in understanding of the scientif-
ic basis of addiction, definitions and di-
agnostic criteria persist that are based on 
obsolete conceptualizations of addiction. 
The terms have been defined by the World 
Health Organization (WHO), the Diag-
nostic and Statistical Manual of Mental 
Disorders, fourth edition (DSM-IV) and 
United States federal and state policies, as 
well as other organizations by means of 
consensus statements. 

In 1952, in connection with its role 
in the international control of drugs, the 
WHO used two terms: “addiction” and 
“habituation.” Addiction was viewed pri-
marily as the direct effect of certain drugs, 
and secondly as due to the psycholog-
ic make-up of the drug taker. In con-
trast, habituation was viewed as occur-
ring in response to other drugs which 
never produce compulsive craving, yet 
their pharmacologic action is found de-
sirable by some individuals to the point 
that they readily form a habit of admin-
istration (248). The distinction between 
the two terms lacked clarity and confused 
most professionals. In 1957, a commit-

tee of experts on the addiction-produc-
ing drugs convened by the WHO intro-
duced the terms psychological depen-
dence and physical dependence (248). Ad-
diction was characterized by the presence 
of both physical and psychological depen-
dence and was viewed as primarily drug 
induced. In 1964, WHO stopped using the 
terms addiction and habituation altogeth-
er and introduced the term drug depen-
dence in their place, noting that depen-
dence is either psychological or physio-
logic or both, and is a common feature of 
both conditions (249). In 1969, the WHO 
re-conceptualized the definition of drug 
dependence to include significant behav-
ioral criteria and to explicitly acknowl-
edge that drug dependence is due to both 
host and drug factors (250). In 1993, the 
WHO expert committee on drug depen-
dence noted the potential for confusion 
between the terms physical dependence 
and drug dependence and substituted 
the term withdrawal syndrome for physi-
cal dependence (251). In 1998, the expert 
committee replaced the term drug depen-
dence with dependence syndrome, but re-
affirmed its 1993 definition without revi-
sions (252). Consequently, the 1998 term 
“dependence syndrome” and the 1993 
term “withdrawal syndrome” represent 
the current WHO nomenclature (252).

The Controlled Substance Act de-
fined addiction as a term meaning any in-
dividual who habitually uses any narcot-
ic drug so as to endanger the public mor-
als, health, safety, or welfare or who is so 
far addicted to the use of narcotic drugs as 
to have lost the power of self-control with 
reference to his or her addiction (70). 

DSM-IV defines substance abuse 
and dependence. Substance abuse is a 
maladaptive pattern of substance use 
leading to significant impairment or dis-
tress in the last 12 months with one (or 
more) events such as failure to fulfill ma-
jor role obligations, using inappropriate 
substances, participating in hazardous sit-
uations, being involved in recurrent sub-
stance related legal problems and/or con-
tinuing use in the face of adverse con-
sequences. In contrast, DSM-IV defines 
substance dependence as a maladaptive 
pattern of substance use leading to signif-
icant impairment or distress in the last 12 
months, meeting the criteria for substance 
abuse plus three or more of the following 
seven criteria during the same 12 month 
period: tolerance, withdrawal, inability to 
control use, unsuccessful attempts to de-

crease or discontinue use, a great deal of 
time lost in obtaining the substance, us-
ing the substance, or recovering from its 
effects, important activities given up be-
cause of use, continued use despite phys-
ical or psychological problems caused by 
use, and continued use of a substance.

Considering that there is significant 
confusion among all the definitions, sev-
eral organizations have also defined and 
clarified various terms. These definitions 
are related to tolerance, physical depen-
dence, and addiction.

Tolerance is the need for an increased 
dosage of a drug to produce the same lev-
el of analgesia that previously existed. Tol-
erance is also suspected when a reduced 
physiologic effect is observed with con-
stant dosing. Analgesic tolerance is not 
always evident during opioid treatment, 
and is not to be confused with addiction, 
which occurs as a dysfunctional craving 
of a drug action by physiologic action and 
psychologically driven factors. 

Physical dependence is a state of ad-
aptation manifested by a drug class spe-
cific withdrawal syndrome that can be 
produced by drug cessation, rapid dose 
reduction, decreasing blood level of the 
drug, and/or administration of an an-
tagonist. Physical dependence is a normal 
adaptation to the drug, reinforced by con-
tinued use. Physical dependence is most 
commonly associated with withdrawal 
symptoms when the substance is abruptly 
discontinued.

Addiction by contrast, is compul-
sive use of a drug despite physical harm, 
and the terms tolerance and addiction 
are not interchangeable. The terminol-
ogy may share similar characteristics, as 
many addicts do become tolerant of their 
chosen drug, which can be expected with 
regular use. Addiction is a dysfunctional 
use behavior that includes one or more 
of the following: impaired control over 
drug use, compulsive use, continued use 
despite harm and craving; however, tol-
erance is a physiologic alteration of me-
tabolism. 

In a chronic pain state, a patient may 
be exposed to a controlled substance for a 
prolonged period of time, developing tol-
erance and physical dependence. Addic-
tion may occur, but is an unlikely event. 
Dependence does not foreshadow harm, 
or intent at self-destructive behavior. It 
is therefore, incumbent upon the pain 
management physician to determine that 
these definitions and their physiolog-
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ic undertones are well understood, and 
that the overlap of these definitions does 
not necessarily define a controlled sub-
stance risk, or an inappropriate patient. 
In other words, tolerance and dependence 
share many common physiologic charac-
teristics, and addiction may be associat-
ed with, but not be defined by, either or 
both. Physical dependence, addiction, and 
tolerance are physiologic, social, and psy-
chological considerations with prolonged 
substance management. 

6.0 CLINICAL EFFECTIVENESS

6.1 Introduction
Controversy over the prescription 

of opioids for chronic non-malignant 
pain continues despite the growing ac-
ceptance of this practice and claims that 
pain is undertreated. The use of opioids 
has been endorsed by multiple societies 
and advocacy organizations as appropri-
ate treatment for refractory chronic non-
cancer pain in the general population as 
well as in older patients, when used judi-
ciously and according to guidelines simi-
lar to those used for cancer patients. While 
all agree that opioids are indicated in can-
cer pain, questions continue to arise about 
opioid usage in non-cancer pain on a long 
term basis.

6.2  Systematic Reviews
Extensive review of the literature was 

presented by two systematic reviews and 
two narrative and analytic reviews. 

A systematic review by Chou et al 
(90) evaluated the comparative efficacy 
and safety of long-acting oral opioids for 
the treatment of chronic non-cancer pain. 
This systematic review had a broad scope 
and key questions including evaluation 
of the population, drugs, outcomes, and 
study types. The methodology included 
an extensive search of literature published 
between 1980 and 2001, study selection, 
data abstraction, quality assessment, and 
data synthesis. Results gave an overview 
of included trials, answers to key question 
outcomes, and a summary of evidence. 
They identified 16 randomized trials with 
1,427 enrolled patients that evaluated 
long-acting opioids in a chronic non-can-
cer pain population. They included con-
trolled clinical trials to evaluate efficacy, 
and they also included observational tri-
als to evaluate adverse event rates. In this 
systematic review, the results showed that 
only two of the 16 trials compared one 

long-acting opioid to another (253,254). 
Seven trials (255-261) compared a long-
acting opioid to a short-acting opioid, 
and seven trials (262-268) compared a 
long-acting opioid to a non-opioid or pla-
cebo. The trials ranged in size from 12 pa-
tients to 295 patients, with an average en-
rollment of 79 patients. The trials were fo-
cused on multiple pain problems: five on 
back pain; five on osteoarthritis; two on 
neuropathic pain; one on phantom limb 
pain; and three on heterogenous chronic 
non-cancer pain. All of the trials were of 
relatively short duration, ranging from 5 
days to 16 weeks. In head-to-head com-
parisons, the results showed poor evi-
dence that one or more long-acting opi-
oids were superior to other long-acting 
opioids in reducing pain and improving 
functional outcomes when used for treat-
ment of adults with chronic non-can-
cer pain. The evidence was poor in com-
paring long-acting opioids to other types 
of drugs or to placebo in suggesting that 
one long-acting opioid was more effec-
tive than another. Evidence was also poor 
with regards to long-acting opioids being 
superior to short-acting opioids in reduc-
ing pain and improving functional out-
comes when used for treatment in adults 
with chronic non-cancer pain. Finally, the 
evidence was also poor as to the effective-
ness or fewer adverse effects of one long-
acting opioid versus another in evaluated 
subpopulations, or patients with chronic 
non-cancer pain. The authors were con-
cerned over a lack of high-quality evi-
dence comparing long-acting opioids to 
one another, and to short-acting opioids, 
in patients with chronic non-cancer pain. 
They felt that data was inadequate to de-
termine whether long-acting opioid prep-
arations, either compared to each other or 
to short-acting opioids, have different ef-
ficacy and safety profiles. 

The second systematic review by Kal-
so et al (91) included in their methodol-
ogy section the search criteria, inclusion 
criteria and reporting, data extraction, 
and analysis. They provided results of in-
cluded studies, quality and validity, de-
scription of the patient population, oral 
opioid dosing, and open label follow-up 
studies. They included 18 randomized, 
double-blind, placebo-controlled trials 
which met inclusion criteria. In this sys-
tematic review, 11 studies (254, 256, 262, 
264-266, 268-272) compared oral opioids 
with placebo, over periods ranging from 4 
days to 8 weeks, with open follow-ups of 

up to 2 years. They included seven stud-
ies (254, 256, 262, 264-266, 268) in the re-
view, which were also included by Chou et 
al (90). Patients in most studies had previ-
ously used opioids. Six of the studies dealt 
with neuropathic pain, four with muscu-
loskeletal pain, and one with mixed pain. 
Of 1,025 randomized patients, 674 com-
pleted the studies. Adverse effects and lack 
of efficacy were the most frequent reasons 
for discontinuation during both opioid 
and placebo treatments. They conclud-
ed that opioids alleviated nociceptive and 
neuropathic pain, but trials reported large 
individual variations. The mean pain re-
lief with opioid was about 30%. The low-
est maximum doses, morphine 30 mg 
and oxycodone 20 mg daily were used in 
musculoskeletal pain and were not effec-
tive. About 80% of patients experienced 
at least one adverse event, with constipa-
tion (41%), nausea (32%), and somno-
lence (29%) being most common. Only 
44% of the 388 patients on open label 
treatments were still on opioids between 
7 and 24 months after therapy. The con-
clusions were that the short-term efficacy 
of opioids was good in both neuropath-
ic and musculoskeletal pain conditions. 
However, only a minority of patients in 
these studies went on to long-term man-
agement with opioids.

A narrative review by Ballantyne 
and Mao (89) also reviewed clinical stud-
ies. They concluded that a cautious ap-
proach must be used in dose escalation 
and further recommended discontinua-
tion of opioid if treatment goals are not 
met. They also recommended that it is 
imperative physicians make every effort 
to control indiscriminate prescribing even 
when they are under pressure by patients 
to increase the opioid dose. They reviewed 
16 randomized trials (254, 259, 262, 263, 
266-268, 270, 271, 273-279). Of these, 15 
showed significant analgesic efficacy for 
periods of one week to several months. 
However, beneficial effects on function-
ing were observed less consistently (253, 
254, 259, 260, 262, 266, 267). Ballantyne 
and Mao (89) included seven studies (254, 
256, 259, 262, 263, 267, 268) from Chou 
et al (90). They also reviewed two studies 
(270, 271) from Kalso et al (91). 

Bloodworth (88) reviewed and ana-
lyzed multiple issues in opioid manage-
ment. She performed a review of pub-
lished trials and identified 26 citations 
that evaluated the effects of short- or 
long-term opioids in adults experiencing 
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chronic, non-malignant pain (253, 254, 
260, 262, 263, 266, 267, 270, 275, 277, 279-
293). She included not only randomized 
trials but also observational reports (286-
289). She included eight studies from 
Chou et al (90), four studies from Kalso et 
al (91), and nine studies from Ballantyne 
and Mao (89). The average change in pain 
intensity from baseline was 27.8% for pa-
tients receiving opioids versus 6.8% for 
patients receiving placebo. Over one-third 
of patients receiving a trial of opioids re-
jected the trial because of adverse effects. 
Bloodworth also reported that, based on 
the results, long-term use of opioid ther-
apy is not associated with fine motor or 
cognitive impairment in the majority of 
patients with chronic back pain. 

The four reviews described above, 
two systematic and two narrative, evalu-
ated a total of 32 controlled studies (Ta-
ble 10). All the reviews provided only lim-
ited strength of evidence with regards to 
the clinical effectiveness of opioids on a 
long-term basis.

There was also one systematic litera-
ture review of reasons for administration, 
prescription patterns, effectiveness, and 
side effects of oral methadone for chron-
ic non-cancer pain (290). The authors of 
this study found a total of 21 papers, one 
of which was a small randomized tri-
al (291), 13 were case reports, and sev-
en were case series involving 545 patients 
under treatment for multiple non-can-
cer pain conditions. Methadone was ad-
ministered primarily when previous opi-
oid treatment was ineffective or produced 
intolerable side effects. Starting dos-
es ranged from 0.2 mg to 80 mg per day 
and maximum doses ranged from 20 mg 
to 930 mg per day. Meaningful outcomes 
in pain were reported in 59% of the pa-
tients in the uncontrolled studies. The sin-
gle randomized trial (291) demonstrated 
a statistically significant improvement in 
neuropathic pain with methadone (20 mg 
per day) as compared to placebo. Side ef-
fects were considered to be minor. How-
ever, the authors cautioned that the figure 
of 59% effectiveness of methadone should 
be interpreted very cautiously, as it seems 
overrated due to the poor quality of the 
uncontrolled studies and their tendency 
to report positive results.

6.3 Other Controlled Trials
Since the publication of the above 

reviews, our search yielded 10 additional 
references as shown in Table 10 (292-301). 

Of the 10 additional trials found since the 
publication of the above systematic re-
views, five studies evaluated tramadol, 
two evaluated oxycodone, one evaluated 
transdermal buprenorphine, one com-
pared transdermal fentanyl to long-act-
ing morphine, and one study evaluated 
extended-release oxymorphone. Of these, 
four studies included patients with chron-
ic low back pain, two studies included pa-
tients with chronic non-specific pain and 
four studies included patients with osteo-
arthritis. None of the studies lasted more 
than 12 weeks, and therefore have limited 
applicability to chronic pain patients.

6.4 Infl uence of Psychopathology on 
Opioid Effectiveness
Psychopathology in pain patients 

is very common, with major depression 
and anxiety seen in as high as 80% of the 
patients, a factor that may have a nega-
tive affect on opioid analgesia in patients 
with chronic pain (116, 302-315). Depres-
sion, anxiety, and neuroticism are disor-
ders of negative affect, which often co-oc-
cur in some combination in patients with 
chronic pain (300). Consequently, disor-
ders of negative affect have been shown 
to correlate with increased pain intensi-
ty and poorer function, regardless of the 
treatment modality. It was shown that 
psychopathology predicts poor opioid an-
algesia in patients with chronic low back 
pain (302).

6.5 Summary of Evidence
As listed in Table 10, there were 

43 studies included in the evaluation. 
As described in the systematic reviews, 
the quality of the studies was generally 
low with regards to chronic pain. Con-
sequently, despite multiple randomized 
double-blind trials, the evidence was con-
sidered as limited due to lack of long-term 
studies, either comparative or placebo 
controlled.

In an editorial titled Potent opioids for 
chronic musculoskeletal pain: flying blind?, 
Von Korff and Deyo (92) discussed vari-
ous issues related to opioid prescriptions. 
They concluded that the studies were in-
adequate in evaluating effectiveness and 
risks of opioids in chronic non-cancer 
pain, prescription opioid abuse is increas-
ing, caution must be applied in utilizing 
consensus recommendations as they are 
not practical in the real world, and there 
should be no short cuts around rigorous 
effectiveness research. Breivik (93) dis-

cussed indications and controversies of 
the use of opioids in treating chronic non-
cancer pain. Breivik reported that in some 
well selected patients with long-lasting or 
recurrent pain that is severe enough to 
markedly reduce their quality of life, and 
for whom no other more effective and less 
risky therapies are available, opioid anal-
gesics may reduce the intensity of pain, in-
crease functioning, and improved quality 
of life for prolonged periods. 

7.0 ADHERENCE MONITORING

7.1 Introduction
Important issues in opioid therapy 

for the treatment of chronic pain revolve 
around the appropriate use of prescrip-
tion opioids. Consequently, adherence 
monitoring is crucial to avoid abuse of the 
drugs and at the same time to encourage 
appropriate use. Adherence monitoring 
is achieved by screening tests, urine drug 
testing, and periodic monitoring.

Confusion surrounding a specific 
operational definition of opioid misuse 
among chronic pain patients has compli-
cated the process of effectively assessing 
and predicting its occurrence (236,316-
318).

7.2 Screening for Opioid Abuse
Even though several investigators 

have described multiple screening instru-
ments in detecting opioid abuse or mis-
use in chronic pain patients, there is no 
widely used screening instrument in cur-
rent practice (319-325). Chabal et al (81) 
developed a prescription abuse “check-
list” consisting of five criteria as listed in 
Table 11. Compton et al (319) identified 
three items which were particularly use-
ful in identifying misuses of opioids (Ta-
ble 11). Passik et al (320) evaluated a ques-
tionnaire among a small group of cancer 
and HIV patients, evaluating medication 
use, present and past drug use, patients 
beliefs about addiction risk, and aber-
rant drug-taking attitudes and behaviors. 
Atluri and Sudarshan (324) developed a 
screening tool to detect the risk of inap-
propriate prescription opioid use in pa-
tients with chronic pain, with identifica-
tion of six clinical criteria as shown in Ta-
ble 11. Manchikanti et al (322) evaluated 
Atluri and Sudarshan’s (324) assessment 
tool with identification of three particu-
larly useful factors (Table 11, p 22). Ad-
ams et al (316) developed a pain medica-
tion questionnaire based on a 26-item in-



Trescot et al • Opioid Guidelines 21

Pain Physician Vol. 9, No. 1, 2006

Authors
Chou et al 

(90)
Kalso et al 

(91)
Ballantyne 

and Mao (89)
Bloodworth 

(88) Drug(s) Tested Condition Evaluated

Caldwell et al (254) Yes Yes Yes Yes Morphine vs placebo Osteoarthritis

Caldwell et al (256) Yes Yes Yes No
Oxycodone–CR vs Oxy 

with acetaminophen
Osteoarthritis

Harke et al (264) Yes Yes No No
Morphine-CR vs 
carbamazepine

Neuropathic pain

Huse et al (265) Yes Yes No No Morphine Phantom-limb pain

Moulin et al (266) Yes Yes Yes Yes Morphine Chronic pain

Roth et al (262) Yes Yes Yes Yes Oxycodone-CR vs placebo Osteoarthritis

Allan et al (253) Yes No No Yes Fentanyl, morphine Chronic pain

Hale et al (255) Yes No No No
Codeine-CR vs Codeine 

with acetaminophen
Chronic low back pain

Gostik et al (257) Yes No No No Dihydrocodeine-CR vs IR
Osteoarthritis & 

chronic back pain

Jamison et al (259) Yes No Yes Yes Morphine, oxycodone Chronic low back pain

Lloyd et al (260) Yes No No Yes 
Dihydrocodeine-CR vs 

propoxyphene Osteoarthritis

Salzman et al (261) Yes No No No Oxycodone-CR vs IR Back pain

Arkinstall et al (263) Yes No Yes Yes Codeine-CR vs placebo Chronic pain

Peloso et al (267) Yes No Yes Yes Codeine-CR Osteoarthritis

Watson and Babul (268) Yes Yes Yes No Oxycodone Neuropathic pain

Moran (276) Yes Yes Yes No Morphine Rheumatoid arthritis

Gimbel et al (269) No Yes No No Oxycodone Diabetic neuropathy

Maier et al (270) No Yes Yes Yes Morphine Chronic pain

Raja et al (271) No Yes Yes No
Opioids vs anti-

depressants
Post-herpetic 

neuralgia

Watson et al (272) No Yes No No Oxycodone Diabetic neuropathy

Haythornthwaite 
et al (273)

No No Yes No
Oxycodone, 

propoxyphene, codeine, or 
hydrocodone

Chronic pain

Rowbotham et al (274) No No Yes No Levorphanol Neuropathic pain

Kjaersgaard-Andersen 
et al (275)

No No Yes Yes
Codeine + paracetamol vs 

paracetamol
Osteoarthritis

Sheather-Reid and Cohen 
(277)

No No Yes Yes Codeine vs ibuprofen
Neck pain, 

fi bromyalgia

Schofferman (278) No No Yes No
Methadone, levorphanol, 

morphine Low back pain

de Craen et al (279) No No No Yes Tramadol Chronic pain

Messick (280) No No No Yes Propoxyphene vs APAP Musculoskeletal pain

Muller et al (281) No No No Yes
Codeine + paracetamol vs 

tramadol Chronic back pain

Mullican and Lacy (282) No No No Yes
Codeine + APAP vs 

tramadol Chronic back pain

Palangio et al (283) No No No Yet Hydrocodone vs codeine Musculoskeletal pain
Salzman and Brobyn 
(284)

No No No Yes Suprofen vs propoxyphene Osteoarthritis

Wilder-Smith et al (285) No No No Yes
Tramadol SR vs 

dihydrocodeine SR Osteoarthritis

Morley et al (291) No No No No Methadone Neuropathic pain

Malonne et al (292) No No No No Tramadol SR Osteoarthritis

Babul et al (293) No No No No Tramadol SR Osteoarthritis

Ruoff et al (294) No No No No
Tramadol + 

acetaminophen Chronic low back pain

Schnitzer et al (295) No No No No Tramadol Chronic low back pain

Sittl et al (296) No No No No
Transdermal 

buprenorphine Chronic pain

Gammaitoni et al (297) No No No No
Oxycodone + 

acetaminophen Chronic pain

Pelosos et al (298) No No No No
Tramadol + 

acetaminophen Chronic low back pain

Markenson et al (299) No No No No Oxycodone-CR Osteoarthritis

Allan et al (300) No     No No No Fentanyl, morphine Chronic low back pain

Matsumoto et al (301) No No No No Oxymorphone Chronic Osteoarthritis

Table 10. Analysis of  controlled trials of  opioids
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strument. They concluded that the high-
er prevalence scores were associated with 
increased disability and patients were at 
greater risk for opioid misuse.

While similarities exist in all the cri-
teria described, they differ to a great ex-
tent. The criteria developed by Atluri 
and Sudarshan (324) and evaluated by 
Manchikanti et al (322, 323) consistent-
ly showed three criteria to be diagnostic 
of opioid misuse or abuse, including: ex-
cessive opiate needs, deception or lying to 
obtain controlled substances, and doctor 
shopping. In an elaborate evaluation by 
Atluri and Sudarshan (324), six criteria 
were identified which included focus on 
opioids, opioid overuse, other substance 
use, nonfunctional status, exaggeration of 
pain, and unclear pain etiology. Howev-
er, all screening instruments do not agree. 
Portenoy (317) compiled a list of aber-
rant drug-related behaviors, which were 
divided into two risk categories. Among 
the strongly predictive behaviors identi-
fied were forging prescriptions, stealing or 
borrowing drugs from others, frequently 
losing prescriptions, and resisting chang-
es to pain treatment despite adverse ef-
fects. Less predictive behaviors were ag-
gressive complaining about the need for 
more drugs, drug hoarding, and unsanc-
tioned dose escalation or other forms of 
noncompliance. With a similar list, Sav-
age (318) suggested that opioid addiction 
might be revealed through such behaviors 
as unwillingness to taper opioids or try al-
ternative pain treatments, decreased levels 

of function despite appropriate analgesia, 
and frequent requests for medication be-
fore renewal is due.

Based on the multiple criteria uti-
lized and their validation, the following 
may be used to indicate potential abuse 
or inappropriate use of opioids in clinical 
practice: 1) excessive opioid needs; 2) de-
ception or lying to obtain controlled sub-
stances; 3) doctor shopping; 4) nonfunc-
tional status; 5) exaggeration of pain; and 
6) prescription forgery.

7.3 Urine Drug Testing
Drug testing may be performed by 

either testing the urine, serum, or hair. 
However, urine is considered to be the 
best biologic specimen for detecting the 
presence or absence of certain drugs due 
to specificity, sensitivity, ease of adminis-
tration, and cost. However, controversies 
exist regarding the clinical value of urine 
drug testing, partly because the most cur-
rent methods are designed for, or adapted 
from, forensic or occupational deterrent-
based testing for illicit drug use and are 
not necessarily optimized for clinical ap-
plications in chronic pain management. 
However, in chronic pain management, 
when used with an appropriate level of 
understanding, urine drug testing can im-
prove a physician’s professional ability to 
manage therapeutic prescription drugs 
with controlled substances, and to diag-
nose substance abuse or appropriate in-
take of drugs, thereby leading to proper 
treatment.

In principle, urine drug tests 
can detect the parent drug and/or its 
metabolite(s) and, therefore, demonstrate 
recent use of prescription medications 
and illegal substances. For most clinical 
applications, initial testing is done with 
class-specific immunoassay drug pan-
els that typically do not identify individ-
ual drugs within a class. However, this 
may be followed by a more specific tech-
nique such as a gas chromatography/mass 
spectometry (GC/MS) to identify, or con-
firm the presence, or absence, of a spe-
cific drug and/or its metabolite(s). Nu-
merous differences exist between various 
tests and even among the testing labora-
tories and manufacturers of various rap-
id drug screen tests, including the number 
of drugs tested, cross-reactivity patterns, 
cut-off concentrations, and drug interfer-
ences. Consequently, clinicians should re-
member that the cut-off concentrations 
used for drugs in federally-regulated test-
ing, particularly opioids, are too high to 
be of value in clinical practice. Federally-
regulated testing includes the five drugs or 
drug classes tested for in federal employ-
ees and employees of federally-regulated 
industries. The five include marijuana, 
cocaine, opiates, PCP, and amphetamines/
methamphetamines, with pre-determined 
cut-off levels with mandatory reconfirma-
tion of results by GC/MS, along with split 
sample in chain of custody requirements. 
In contrast, non-regulated testing is used 
for many purposes, including monitoring 
patients clinically.

Criteria by Atluri and 
Sudarshan (324)

Criteria by Chabal et al (81) Criteria by 
Compton et al (319)

Criteria by 
Manchikanti et al (322)

Criteria by 
Savage (235)

Focused on opioids
Overwhelming focus on opiate issues 
during pain clinic visits, persistent 
beyond the third clinic treatment session

Belief of addiction 
by the patient

Excessive opiates needs
Unwillingness to 
taper opioids

Opioid overuse
The pattern of early refi lls (3 or more) or 
escalating drug use in the absence of an 
acute change in the medical condition

Increasing analgesic 
dose or frequency

Deception or lying 
to obtain controlled 
substance

Effective 
analgesia, but 
decreased 
function

Other substance use

Multiple telephone calls or visits with 
requests for more opiates, early refi lls, 
or problems associated with the opiate 
prescription

Route of 
administration 
preference

Doctor shopping Early refi lls

Non-functional
Prescription problems, including lost 
medications, spilled medications, or 
stolen medications

Exaggeration of pain
Opiates obtained from multiple 
providers, emergency rooms, or illegal 
sources

Etiology of pain unclear

Table 11. Summary description of  key criteria in the literature
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In clinical practice, urine drug test-
ing is used for accurate record keeping, 
to identify use of undisclosed substanc-
es, to uncover diversion or trafficking, 
and to determine appropriate intake of 
prescribed substances. There are typically 
two types of urine drug testing. These ap-
proaches used in proper combination can 
reduce cost, ensure accuracy, and improve 
efficiency. The two main types of urine 
drug testing methods are:

1) Immunoassay drug testing, either 
laboratory based or by rapid drug 
testing

2) Laboratory-based specifi c drug 
identifi cation with GC/MS, high-
performance liquid chromatography 
(HPLC), etc.

Immunoassays, which are based on 
the principle of competitive binding, use 
antibodies to detect the presence of a par-
ticular drug or metabolite in a urine sam-
ple. Immunoassay drug testing is provid-
ed either in the laboratory or by means 
of rapid drug testing at the point of ser-
vice. An immunoassay’s ability to de-
tect drugs will vary according to the drug 
concentration in the urine and the as-
say’s cut-off concentration. Any response 
above the cut-off is deemed positive and 
any response below the cut-off is nega-
tive. Further, immunoassays are subject 
to cross-reactivity. For example, tests for 
cocaine are highly predictive of cocaine 
use. By contrast, tests for amphetamine/
methamphetamine are highly cross-re-
active and are unreliable. They may de-
tect other sympathomimetic amines 
such as ephedrine and pseudoephed-
rine and, therefore, are not very predic-
tive for amphetamine/methamphetamine 
use. Further, standard tests for opiates are 
very responsive for morphine and co-
deine, but do not distinguish which is 
present. They also show a lower sensitivity 
for semisynthetic/synthetic opioids such 
as oxycodone, fentanyl, methadone, and 
buprenorphine – a negative response does 
not exclude use of these opioids. Specif-
ic immunoassay tests for semisynthetics/
synthetic opioids may be available.

In contrast to immunoassays or rap-
id drug testing, laboratory-based specific 
drug identification is more sophisticated 
and expensive. Laboratory-based specific 
drug identification is needed to specifi-
cally confirm the presence of a given drug 
and to identify drugs not included in a 
screening test. Table 12 illustrates cut-off 
levels for various drugs detected by urine 
analysis. Ideally, in chronic pain man-

agement settings a panel for rapid drug 
screening should include not only opi-
ates, but also oxycodone and methadone. 
In addition, the panel should include co-
caine, marijuana, amphetamines and 
methamphetamines for illicit drugs, and 
benzodiazepines and barbiturates for oth-
er controlled substances. If a custom pan-
el is not available, multiple tests may have 
to be performed as rapid drug screening. 
Since false-negatives and false-positives 
are possible, when questions arise, prior 
to taking any actions, a confirmatory test 
or no-threshold test must be performed in 
the laboratory. 

Note that detection times can vary 
considerably, depending upon acute ver-
sus chronic use, the particular drug used 
within a class, individual characteristics of 
the patient, and the method used to test 
for a substance. 

Physicians should establish a policy 
regarding their response to a positive drug 
screen. This may include referral to an ad-
dictionologist or psychologist, or may re-
sult in the refusal to prescribe opioids. 
However, it usually does not warrant dis-
missal of the patient. Furthermore, a poli-
cy regarding inappropriate use of prescrip-
tion drugs provided by the physician, as 
well as doctor shopping, also should be ad-
dressed systematically and consistently. In-
terpretation of drug screens must include 
knowledge of the opioid metabolites. For 
example, a urine screen positive for hydro-
morphone in a patient receiving hydroco-
done reflects not drug abuse but the appro-
priate metabolism of hydrocodone. In the 
same way, since codeine is metabolized to 
morphine, a screen positive for morphine 
in a patient taking codeine would be ex-

pected. Physicians not familiar with the 
opioid metabolites have wrongly accused 
too many patients of drug abuse.

7.4 Periodic Review and Monitoring

7.4.1 Periodic Review
Periodic reviews should assess: the 

medical diagnoses; psychological diagno-
ses; informed consent; treatment agree-
ment; appropriate opioid therapy with 
or without adjuvant medications or with 
or without interventional techniques; pre 
and post intervention assessment of pain 
level and function; and reassessment of 
pain score and level of function. 

Regular assessment of the patient 
along with the periodic review of the di-
agnosis is extremely important. Routine 
assessment of the “4 As” (analgesia, activ-
ity, aberrant behavior, and adverse effects) 
will help to direct therapy and support the 
pharmacologic actions taken. 

Further assessment should be per-
formed by periodic monitoring, utilizing 
drug screening tests, and urine drug testing.

7.4.2 Periodic Monitoring
At reasonable intervals, depending 

on the specific circumstances of a given 
patient, the physician should review the 
course of treatment and any new infor-
mation about the etiology of the pain. 
Continuation or modification of therapy 
should depend on the physician’s evalu-
ation of progress towards stated treat-
ment goals, such as a reduction in a pa-
tient’s pain scores and improved physical 
and/or psychosocial function (i.e., ability 
to work, utilization of healthcare resourc-
es, activities of daily living, and quality of 
social life). If treatment goals are not be-

Drug
Detection Time 

in Urine
Cutoff Level

(ng/mL)

Morphine 1 to 3 days (2 wks) 300

Methadone 2 to 4 days ( 2 wks) 300

Hydrocodone 2 to 4 days ( 2 wks) 50

Oxycodone 2 to 4 days ( 2 wks) 100

Benzodiazepines Up to 30 days 300

Barbiturates (short-acting) 2 to 4 days 300

Barbiturates (long-acting) Up to 30 days 300

Marijuana (chronic use) Up to 30 days 50

Cocaine (benzoylecgonine-cocaine metabolite) 1 to 3 days 300

Amphetamine or methamphetamine 2 to 4 days 1000

Table 12. Typical detection times for urine drug testing of  common drugs of  abuse
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ing achieved despite medication adjust-
ments, the physician should reevaluate 
the appropriateness of continued treat-
ment with the current medications. The 
physician should monitor patient com-
pliance in medication usage and related 
treatment plans. 

7.4.3 Prescription Drug Monitoring
Prescription monitoring programs 

are changing as the result of recently 
enacted NASPER legislation that will assist 
physicians and pharmacists in identifying 
controlled substance abuse (1,2,5-9). 
While some existing monitoring programs 
intend to support state laws to ensure 
legitimate access to drugs, while preventing 
illegal diversion (7,9), many represent 
information collected to assist state 
law enforcement and regulatory agents 
in identifying and investigating illegal 
practices related to controlled substances.

NASPER legislation will allow 
for electronic sharing of information 
across state lines, with physicians and 
pharmacists as primary users of the system. 
State by state development of NASPER 
programs will allow for electronic sharing 
of information across state lines and will 
ultimately replace most of the current 
prescription monitoring programs. 
Current programs generally involve 
either use of multiple-copy prescriptions 
or electronic transmission. Multiple-
copy prescription programs require 
physicians to use state-issued duplicate 
copy prescription pads that contain serial 
numbers. After a prescription is fi lled, one 

copy of the prescription form is sent to a 
state regulatory agency. However, in recent 
years these programs have increasingly 
been replaced by electronic variations 
that require pharmacists to transmit 
prescription information via computer to 

a designated state agency.
Physicians can use these prescription 

programs to their advantage in monitor-
ing patients. Monitoring can be achieved 
by initial assessment followed by intermit-
tent assessment of a patient’s drug profile. 
However, if abuse is suspected or the phy-
sician’s office receives complaints from 
family, friends, neighbors, law enforce-
ment, appropriate action should be taken, 
along with frequent monitoring. 

7.4.4 Periodic Education
Drug education for physicians, pro-

viders, and patients is crucial. While it ap-
pears that certain medications have revo-
lutionized the treatment of chronic pain 
in the United States, physicians must bal-
ance medical need with the possibility of 
abuse and diversion, as well as the necessi-
ty to comply with state and federal regula-
tions. It is obvious that healthcare practi-
tioners are not only expected to prescribe 
medications when there is medical need 
and document appropriately, but they are 
also expected to prevent illegal diversion 
and identify drug abuse. Consequently, 
education is a critical component of any 
program to control the diversion of pre-
scription drugs (326). 

However, data shows that many phy-
sicians get little to no training regarding 

drug abuse (4, 9). A 1999 survey of prima-
ry care physicians found there was a gen-
eral lack of training in medical schools 
about addiction and the signs of substance 
abuse (327). This survey revealed that 
46.6% of physicians had difficulty dis-
cussing prescription drug abuse with pa-
tients, and only 32.1% carefully screened 
their patients for substance abuse (327). 
This leads to difficulty discussing sub-
stance abuse with patients and an inabili-
ty to recognize the signs of addiction. Fig-
ure 8 shows that the majority of the phy-
sicians surveyed did not feel “very pre-
pared” to diagnose substance abuse.

The educational aspects have been 
improving gradually. The American So-
ciety of Interventional Pain Physicians 
(ASIPP) assists in preventing diversion 
while maintaining the availability of pre-
scription drugs for medical treatment. 
ASIPP has devised guidelines for the use 
of controlled substances in the manage-
ment of pain, which include informa-
tion on how to conduct a comprehen-
sive evaluation to select patients for drug 
therapy and how to use a “controlled sub-
stance agreement” as part of patient care. 
Other ASIPP activities have included ac-
tions and support leading to the passage 
of the National All Schedules Prescrip-
tion Electronic Reporting Act (NASPER) 
for uniform drug monitoring programs 
across the states with interstate commu-
nication and physician access to the mon-
itoring programs. In addition, the Amer-
ican Board of Interventional Pain Physi-
cians has made a competency certification 
available for interested physicians. Other 
organizations involved in substance abuse 
training include the American Acade-
my of Family Physicians which has taken 
steps to make physicians aware of practic-
es such as doctor shopping, and the Amer-
ican Society of Addiction Medicine which 
conducts seminars and also provides cer-
tification in addiction management. 

Additionally, several states have tak-
en steps to educate physicians about pre-
scription drugs. 

7.4.5 Pill Counts
Random pill counts, along with urine 

drug testing and prescription monitoring, 
would greatly reduce controlled substance 
abuse and diversion. Pill counts are essen-
tial in patients suspected of abuse. How-
ever, these can also be performed ran-
domly on high risk patients.

A pill count is performed by notifying 
the patient a day before or on the day of the 

Fig. 8.  Conditions that physicians feel “very prepared” to diagnose, 1999
Source: The National Center on Addiction and Substance Abuse at Columbia University, Missed 
Opportunity: National Survey of Primary Care Physicians and Patients on Substance Abuse (New 
York: CASA, 2000) (327)
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patient’s appointment that they are request-
ed to bring any unused pills to the appoint-
ment. Inability to provide pills, or provid-
ing a reduced number, will indicate use be-
yond the prescription. Pill counts above ex-
pected ranges would indicate inappropriate 
intake. Recently, it has been reported that 
unsuspecting elderly patients may be selling 
their prescriptions of controlled substances 
to supplement their incomes (328). 

8.0 PRINCIPLES OF OPIOID USE

8.1 Introduction
In interventional pain management, 

patients may receive not only opioid an-
algesics, but also other controlled or non-
controlled drugs. Further, patients may be 
receiving controlled substances as an ad-
junct to interventional techniques, as well 
as to manage comorbid psychiatric and 
psychological disorders. Thus, the effec-
tiveness studies published may not apply 
in the majority of cases in intervention-
al pain management. Indeed, controlled 
substances, particularly opioid analgesics, 

may be prescribed at lower doses  to main-
tain functional status in conjunction with 
interventional techniques. It has also been 
shown that interventional techniques re-
duce psychological distress significantly 
once the pain improves. More likely than 
not, the requirement for opioids and ad-
juvant drugs may be reduced (329-336). 
Hence, interventional pain physicians 
probably should not compare the patients 
in their settings who are undergoing in-
terventional techniques with others who 
are receiving drug therapy as a mainstay. 
Monotherapy, particularly with opioids, 
may be appropriate for only a small sub-
group of those with chronic pain. 

Gourlay et al (336) described a ratio-
nal approach to the treatment of chronic 
pain with opioids. They described a pain 
and addiction continuum of substance 
use in pain patients leading to implemen-
tation of “universal precautions” in pain 
medicine. Ballantyne and Mao (89) also 
described the potential adverse conse-
quences of prolonged opioid therapy, the 
clinical implications, and a suggested pro-

tocol and algorithmic approach for opi-
oid therapy. 

Model guidelines for the use of opi-
oids for the treatment of pain by the Fed-
eration of Medical Boards, adapted by 
several states also provide guidance in the 
principles of opioid management (73).

8.2 Basic Philosophy
Principles for prescribing opioids 

must require a comprehensive evaluation 
(mandatory physical and optional psycho-
logical), appropriate documentation at reg-
ular intervals to assess the efficacy of ther-
apy, with specific evaluation of the impact 
on functional status, degree of pain relief, 
identification and treatment of undesirable 
side effects, and monitoring for abuse be-
haviors. In addition, there must be adher-
ence to a controlled substance agreement 
and with regulatory guidelines promul-
gated by various agencies. Figure 9 shows 
an algorithmic approach to patient evalu-
ation and management. Table 13 (page 26) 
shows an algorithmic approach for chronic 
opioid therapy. 

Fig 9. A suggested algorithm for comprehensive evaluation and management of chronic pain.
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8.3 Evaluation 
Appropriate history, physical exam-

ination, and medical decision-making 
based on the initial evaluation of a pa-
tient’s presenting symptoms are essen-
tial. Guidelines by the Centers for Medi-
care and Medicaid Services (CMS) pro-
vide various criteria for five levels of ser-
vice (337-339). The three crucial com-
ponents of evaluation and management 
services are: history, physical examina-
tion, and medical decision-making. Oth-
er components include counseling, coor-
dination of care, nature of the presenting 
problem, and time required for face-to-
face evaluation. While there are numer-
ous techniques to evaluate a chronic pain 
patient, and these vary from physician 
to physician, institution to institution, 
and textbook to textbook, following the 
guidelines established by CMS will assist a 
physician in performing a comprehensive 
and complete evaluation while complying 
with regulations.

8.3.1 History
The history includes the chief com-

plaint, history of the present illness, re-
view of systems, and past, family, and/or 
social history (337-339).

History of the present illness is a 
chronological description of the de-
velopment of a patient’s present illness 
from the first sign and/or symptom. It in-
cludes multiple elements: location; quali-
ty, severity, duration, timing, context, and 
modifying factors; and associated signs 
and symptoms.

Review of systems is an inventory of 
body systems obtained through a series of 
questions seeking to identify signs and/or 
symptoms that the patient may be experi-
encing or has experienced.

Past, family, and/or social history is 
crucial for chronic pain patients who may 
be treated with opioids. It consists of a re-
view of the past history of the patient, in-
cluding past experiences, illnesses, opera-
tions, injuries, and treatment; family his-
tory, including a review of medical events 
in the patient’s family, hereditary diseases, 
and other factors; and social history ap-
propriate for age reflecting past and cur-
rent activities. 

Past history in interventional pain 
management includes history of past pain 
problems; motor vehicle, occupational, or 
non-occupational injuries; history of var-
ious pain problems; disorders such as ar-
thritis, fibromyalgia, systemic lupus ery-

thematosus; drug dependency, alcohol-
ism, or drug abuse; and psychological dis-
orders such as depression, anxiety, schizo-
phrenia, suicidal tendencies, etc. 

Family history is also important, and 
should include not only the history of dif-
ferent pain problems, including degener-
ative disorders, but also should include 
familial disorders, drug or chemical de-
pendency, alcoholism, or drug abuse and 

psychological disorders such as depres-
sion, anxiety, schizophrenia, and suicid-
al tendencies, etc., specifically in first de-
gree relatives. 

Social history is also of crucial im-
portance in administering opioids, in-
cluding environmental information, ed-
ucation, marital status, children, habits, 
hobbies, occupational history, family sup-
port system, and recreational drug usage.

STEP I Comprehensive initial evaluation

STEP II Establish diagnosis
 ♦X-rays, MRI, CT, neuro-physiological studies
 ♦Psychological evaluation
 ♦Precision diagnostic interventions

STEP III Establish medical necessity (lack of progress or as supplemental therapy)
 ♦Physical diagnosis
 ♦Therapeutic interventional pain management
 ♦Physical modalities
 ♦Behavior therapy

STEP IV Assess risk-benefi t ratio
 ♦Treatment is benefi cial

STEP V Establish treatment goals

STEP VI Obtain informed consent and agreement

STEP VII Initial dose adjustment phase (up to 8-12 weeks)
 ♦Start low dose
 ♦Utilize opioids, NSAIDs and adjuvants
 ♦Discontinue due to

� Lack of analgesia
� Side effects
� Lack of functional improvement

STEP VIII Stable phase (stable – moderate doses)
 ♦ Monthly refi lls
 ♦ Assess for four As

� Analgesia
� Activity
� Aberrant behavior 
� Adverse effect

 ♦Manage side effects

STEP IX Adherence monitoring
 ♦ Prescription monitoring programs
 ♦ Random drug screens
 ♦ Pill counts

STEP X Outcomes
 ♦Successful – continue

� Stable doses
� Analgesia, activity
� No abuse, side effects

 ♦ Failed – discontinue if
� Dose escalation
� No analgesia
� No activity
� Abuse
� Side effects
� Non-compliance

Table 13. Ten step process: An algorithmic approach for long-term opioid therapy in 

chronic pain
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8.3.2 Effect on Functional Status
Some of the aspects specific in con-

trolled substance abuse and chronic pain 
include evaluation of effect of pain on 
physical and psychological function, such 
as activities of daily living. 

8.3.3 Drug History
It is important to obtain a patient 

drug profile, including drug history and 
family history of drugs, and other chronic 
pain patients in the patient’s social circles. 
It is also important to obtain a pre-drug 
screening prior to embarking on opioid 
therapy in conjunction with obtaining a 
patient’s opinion with regards to the doses 
of controlled substances, the importance 
of adherence, and its monitoring.

8.4 Physical Examination
Physical examination involves gen-

eral, musculoskeletal, and neurological 
examinations. Examination of other sys-
tems, specifically cardiovascular, lymphat-
ic, skin, eyes and cranial nerves is recom-
mended based on the presenting symp-
tomatology (337-339). 

8.5 Laboratory Studies
To complement the history and 

physical examination, a review of the re-
cords, either previous records or various 
investigations, must be obtained or new 
investigations must be ordered as appro-
priate. These include multiple radiologi-
cal studies such as x-rays, MRIs, CT, bone 
scan, etc.; electrophysiologic studies such 
as EMG and nerve conduction studies; 
and blood work.

8.6 Psychological Evaluation
Psychological evaluation is an exten-

sion of the evaluation process similar to 
the laboratory evaluation, imaging tech-
niques, electromyography and nerve con-
duction studies. 

By definition, pain is a subjective de-
scription of the patient’s perception of 
actual or potential tissue damage. The 
distinction between pain and suffering 
should be established. A patient may suf-
fer due to pain, but may have other rea-
sons for suffering as well. The assessment 
of a patient’s overall condition should be 
made at the initial evaluation and fre-
quently thereafter. It is the goal of the 
physician to assist in the relief of suffer-
ing, no matter the cause. Financial, emo-
tional, mental, physical, and spiritual fac-
tors may contribute to the patient’s suf-

fering. Relief of the underlying causes of 
suffering, as well as the pain, will lead to 
optimal treatment and utilization of con-
trolled substances.

8.7 Medical Decision Making and 
Treatment Plan
Medical decision making refers to 

the complexity of establishing a diagno-
sis and/or selecting a management option, 
including providing controlled substanc-
es to a patient, and is measured by three 
components: diagnosis/management op-
tions with a number of possible differ-
ential diagnoses and/or the number of 
management options; review of records/
investigations, with number and/or com-
plexity of medical records, diagnostic 
tests, and other information that must 
be obtained, reviewed, and analyzed; and 
risks of significant complications, mor-
bidity and mortality, as well as comor-
bidities associated with the patient’s pre-
senting problem(s), the diagnostic proce-
dures, and/or the possible management 
options (337-339). 

Prior to embarking on a regimen of 
opioids, the physician must determine, 
through actual clinical trial or through 
patient records and history, that non-ad-
dictive medication regimens and/or in-
terventional techniques have been inade-
quate or are unacceptable for solid, clin-
ical reasons. If this information is not 
available entirely through the patient, a 
family conference may be helpful to eval-
uate the patient’s integrity. However, be-
cause of HIPPA regulations, the ability 
to have family conferences may be lim-
ited. An extensive drug utilization his-
tory of the patient must be documented 
through previous medical records, state 
drug monitoring programs, and multiple 
other avenues.

Diagnostic interventional techniques 
will assist in making the proper diagno-
sis by following an algorithmic approach 
(12). It has been shown that in approxi-
mately 70% to 85% of patients with spi-
nal pain an accurate diagnosis may not be 
determined in spite of the available histo-
ry, physical examination, EMG nerve con-
duction studies, and radiological evalu-
ation. With precise diagnostic interven-
tional techniques, the chances of diagnosis 
may be improved substantially, and proper 
treatment may be offered (12,340-345).

Therapeutic interventional tech-
niques also may be used as a monotherapy 
rather than using opioids for pain man-

agement and functional improvement. 
The effectiveness of various intervention-
al techniques has been evaluated in sys-
tematic reviews (12,341,346-350).

A written treatment plan should 
document objectives that will be used to 
evaluate treatment success, including pain 
relief and improved physical and psycho-
social function, and should indicate if ad-
ditional diagnostic tests, consultations, 
or treatments are planned. After starting 
treatment, the physician should carefully 
adjust the drug therapy to the individual 
medical needs of each patient. In the con-
tinuum of treatment, other modalities in-
cluding interventional techniques, reha-
bilitation, and psychological therapy may 
be necessary depending on the etiology of 
pain and the extent to which pain is asso-
ciated with physical, functional, and psy-
chosocial impairment. 

8.8 Consultation
To achieve treatment objectives, phy-

sicians should be willing to refer a patient 
for additional evaluation as clinically in-
dicated. Special attention should be given 
to those patients who are at risk of mis-
using their medications and those whose 
living arrangements create a risk for med-
ication misuse or diversion. The manage-
ment of patients with a history of sub-
stance abuse or with a coexisting psy-
chiatric disorder may require extra care, 
monitoring, documentation, and consul-
tation with, or referral to, an addictionol-
ogist. The lack of well-trained psycholo-
gists and psychiatrists in many regions of 
the country may make this referral diffi-
cult to obtain. In many locations there are 
no clinically trained addiction specialists 
with whom to collaborate. 

8.9 Informed Consent and the Controlled 
Substance Agreement
At the outset, the physician should 

discuss the risks and benefits of the use 
of controlled substances with the patient 
or surrogate, including the risk of toler-
ance and drug dependence. It is advis-
able to employ the use of a written agree-
ment between physician and patient out-
lining patient responsibilities. Agreements 
are helpful, specifically if the patient is de-
termined to be at high risk for medication 
abuse or has a history of substance abuse.  
Possible items of a controlled substance 
agreement between a physician and pa-
tient include: 

1.  One prescribing doctor and one 
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designated pharmacy
2.  Urine/serum drug screening when 

requested
3.  No early refi lls and no medications can 

be called in. If medications are lost or 
stolen, then a police report could be 
required before considering additional 
prescriptions.

The reasons for which opioid drug 
therapy may be discontinued should be 
delineated, such as violation of a docu-
mented doctor/patient agreement. Addi-
tional items to be included in an agree-
ment are listed in Figure 10.

9.0 DOCUMENTATION AND MEDICAL 
RECORDS

The physician should keep accurate 
and complete medical records which in-
clude all aspects of interventional pain 
management and medical care. These 
comprise, but are not limited to: 

♦ The medical history and physical 
examination

♦ Diagnostic, therapeutic, and laboratory 
results

♦ Evaluations and consultations 
♦ Treatment objectives
♦ Discussion of risks, benefi ts, and 

limitations of treatments 
♦ Details of different treatments and 

medications, including date, type, dosage, 
and quantity prescribed 

♦ Instructions to the patient
♦ Periodic reviews of outcomes, including 

documentation of functional status, 
preferably using validated tools

Records should remain current and 
be maintained in an accessible manner 
and readily available for review, not only 
for the physician and other members of 
the practice, but also the authorities.

To be in compliance with con-
trolled substance laws and regulations 
required to prescribe, dispense, or ad-
minister controlled substances, the phy-
sician must have an active license in the 
state and comply with applicable federal 
and state regulations. Various boards have 
published regulations and recommenda-
tions for prescribing controlled substanc-
es. Physicians are advised to refer to these 
regulations for their respective state. 

Physicians, under all circumstanc-
es, except for unavoidable emergencies, 
should not prescribe scheduled drugs for 
themselves, immediate family, or staff. 

The following criteria should be con-
sidered carefully in providing controlled 
substances:

1. Complete initial evaluation, including 
history and physical examination

2.  Psychological evaluation 
3.  Physiological and functional assess-

ment, as necessary and feasible
4.  Definition of indications and medical 

necessity:
♦ Pain of moderate-to-severe degree
♦ Suspected organic problem
♦ Failure to respond to non-

controlled substances, adjuvant 
agents, physical therapy, and 
interventional techniques

♦ Patients with interventional 
techniques as primary modality 
and controlled substance drugs as 
a second line treatment.

♦ Responsiveness to prior 
interventions with improvement 
in physical and functional status 
for continued management, with 
or without interventions, must be 
documented.

♦ For non-opioid controlled sub-
stances, appropriate documenta-
tion of psychological disorders 
should be maintained.

♦ Continued opioid prescriptions 
require monitoring of: 
• Analgesia
• Activity
• Aberrant behavior 
• Adverse effects

5.  Adherence to the controlled sub-
stance agreement with the patient 
understanding the risks and benefits 
of controlled substances and the pol-
icy and regulations of the practitio-
ner, including controlled substances 
being prescribed by only one practi-
tioner and being obtained from only 
one pharmacy.

6.  Monitoring for drug abuse or diver-
sion should be routine and, if con-
firmed, referral to rehabilitation cen-
ters may be made, along with ter-
mination of prescriptions for con-
trolled substances.

10.0 KEY POINTS 
1. Opioid guidelines for the treatment 

of chronic non-cancer pain are de-
veloped to improve quality and ap-
propriateness of care, improve pa-
tient access, improve patient quality 
of life, improve efficiency and effec-
tiveness, and achieve cost contain-
ment by improving the cost-benefit 
ratio.

2. Rationalization and importance of 
these guidelines derives from the fact 
that most available evidence docu-
ments a wide degree of variance in 
the prescribing patterns of opioids 
for chronic pain. The strength of 
available evidence for the use of opi-
oids for chronic non-cancer pain re-
mains Limited, Level IV. 

3. Opioids are extensively used in man-
aging chronic pain.

4. There is significant evidence of opi-
oid abuse in conjunction with or 
without illicit drugs.

5. Abuse terminology is variable. This 
document attempts to standardize 
and provide common sense defini-
tions.

6. Opioid pharmacology is variable but 
understanding it is essential to prop-
er management of patients.

7. Among the rules of opioid admin-
istration, comprehensive evaluation 
and diagnostic assessment are cru-
cial, including diagnosis by interven-
tional techniques. 

8. Establishing goals of treatment and 
using a controlled substance agree-
ment are essential in the practice of 
pain management with opioids.

9. Periodic review of the patient on 
opioids is essential, using appropri-
ate adjustments, with routine assess-
ment of analgesia, activity, aberrant 
behavior, and adverse effects. 

10. Documentation is essential, includ-
ing the need to keep accurate and 
complete medical records with all 
the essential elements to provide 
proper patient care and also meet 
regulatory and legal requirements.
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We are committed to doing all we can to treat your chronic pain condition. In some cases, controlled substances are used as a therapeutic option in 
the management of chronic pain, which is strictly regulated by both state and federal agencies. This agreement is a tool to protect both you and the 
physician by establishing guidelines, within the laws, for proper and controlled substance use. The words “we” and “our” refer to the facility and the 
words “I,” “you,” “me,” or “my” refer to you, the patient. 

1. All controlled substances must come from the physician whose signature appears below or, during his/her absence, by the covering physician, 
unless specifi c authorization is obtained for an exception. I understand that I must tell the physician whose signature appears below or, during 
his/her absence, the covering physician, all drugs that I am taking, have purchased, or have obtained, even over-the-counter medications. 
Failure to do so may result in drug interactions or overdoses that could result in harm to me, including death. I will not seek prescriptions for 
controlled substances from any other physician, healthcare provider, or dentist. I understand it is unlawful to be prescribed the same controlled 
medication by more than one physician at a time without each physician’s knowledge. I also understand that it is unlawful to obtain or to 
attempt or obtain a prescription for a controlled substance by knowingly misrepresenting facts to a physician, or his/her staff, or knowingly 
withholding facts from a physician or his/her staff (including failure to inform the physician or his/her staff of all controlled substances that I 
have been prescribed).

2. All controlled substances must be obtained at the same pharmacy, where possible. Should the need arise to change pharmacies, our offi ce must 
be informed. The pharmacy that you have selected is: 

 _____________________________________________________ phone: __________________

3. You may not share, sell, or otherwise permit others, including spouse or family members, to have access to any controlled substances that you 
have been prescribed.

4. Unannounced urine or serum toxicology specimens may be requested from you, and your cooperation is required. Presence of unauthorized 
substances in urine or serum toxicology screens may result in your discharge from this facility. 

5. I will not consume excessive amounts of alcohol in conjunction with controlled substances. I will not use, purchase, or otherwise obtain any 
other legal drugs except as specifi cally authorized by the physician whose signature appears below or, during his/her absence by the covering 
physician, as set forth in Section 1 above. I will not use, purchase or otherwise obtain any illegal drugs, including marijuana, cocaine, etc. 
I understand that driving while under the infl uence of any substance, including a prescribed controlled substance, or any combination of 
substances (e.g., alcohol and prescription drugs) which impairs my driving ability, may result in DUI charges. 

6. Medications or written prescriptions may not be replaced if they are lost, stolen, get wet, are destroyed, left on an airplane, etc. If your 
medication has been stolen it will not be replaced unless explicit proof is provided with direct evidence from authorities. A report narrating 
what you told authorities is not enough. 

7. Early refi lls will not be given. Renewals are based upon keeping scheduled appointments. Please do not phone for prescriptions after hours or 
on weekends. 

8. In the event you are arrested or incarcerated related to legal or illegal drugs (including alcohol), refi lls on controlled substances will not be 
given. 

9. I understand that failure to adhere to these policies may result in cessation of therapy with controlled substances prescribed by this physician 
and other physicians at the facility and that law enforcement offi cials may be contacted.

10. I affi rm that I have full right and power to sign and be bound by this agreement, and that I have read it and understand and accept all of its 
terms. A copy of this document has been given to me.

___________________________________________
Patient’s full name

___________________________________________  __________________________
Patient’s signature      Date

___________________________________________  __________________________
Physician’s signature      Date

Fig 10. Sample Controlled Substance Agreement
Adapted from Pain Management Center of Paducah, Paducah, KY (Courtesy of Laxmaiah Manchikanti, MD)
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