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UPDATES ON MANAGING ACUTE AND CHRONIC PAIN IN PRIMARY CARE PRACTICE

OPTIMIZING PAIN REDUCTION, MINIMIZING ADVERSE EVENTS

PPRROOGGRRAAMM OOBBJJEECCTTIIVVEESS
After taking part in this educational activity,participants should be better able to:
• Define acute and chronic pain
• Analyze the role of chronic opioid therapy
• Implement techniques to overcome barriers to chronic opioid therapy
• Assess aberrant drug-taking behaviors 
• Describe new ideas related to the pathophysiology of acute muscle spasm
• Appraise new treatment options for acute pain
• Discuss future medication and technology for acute pain across the 

spectrum of patients

NNEEEEDDSS AASSSSEESSSSMMEENNTT
Acute and chronic pain have far-reaching effects that extend beyond the phys-
ical consequences to encompass psychological issues.Moderate to severe pain
may interfere with enjoyment,work,and socialization;interrupt sleep or make
it difficult to sleep; affect ability to concentrate, perform everyday tasks, and
cope with stress;and cause loss of appetite,feelings of weakness,and depression.
Pain is subjective and may be experienced as a prick,tingle,sting,burn,or ache.
Pain affects 76.2 million Americans—more than diabetes, heart disease, and
cancer combined1—and involves an intricate interplay between neurotrans-
mitters,which transmit nerve impulses from one cell to another.2 Of the esti-
mated 115.3 million hospital emergency department visits in the United
States in 2005,nearly one-fifth were for abdominal pain, chest pain, fever, and
cough.3 Abdominal pain was most prevalent in those 22 to 49 years old; chest
pain occurred most frequently in those 50 to 64 years old;and upper respirato-
ry tract infection (excluding pharyngitis) was most frequent in those 12 years
of age and younger.3The estimated annual financial burden of pain in the US 
resulting from health-care expenses, lost income,and lost productivity is $100
billion.4

Specific causes of pain are difficult to pinpoint, but various types of pain
have been identified. Nociceptive pain results from an injury to body tissues;
neuropathic pain is caused by abnormalities in the nerves,spinal cord,or brain;
visceral pain stems from organ damage;and psychogenic pain is related,at least
in part,to a psychological disorder.5 Untreated or undertreated acute pain may
result in chronic pain.6

The goals of pain treatment are to reduce pain,improve functioning,and en-
hance quality of life.7 Since pain affects the whole body,interventions—includ-
ing pharmacotherapy, psychosocial and rehabilitation techniques, comple-
mentary and alternative medicine, surgery, and exercise—are directed toward
the individual’s entire well-being.

As the population in the US has grown older and national campaigns to in-
crease pain awareness have become more successful, the use of pain medica-
tions, including opioids, has risen.8 Every therapeutic class of drugs, regardless
of the disease or condition it treats, is associated with side effects. However,
drugs with different modes of administration, such as a topical non-steroidal
anti-inflammatory drug (NSAID) given as a transdermal patch or gel that de-
livers drugs locally to targeted areas, may provide a benefit for patients with
acute or chronic pain who have difficulty swallowing or for elderly patients for
whom gastrointestinal effects of the systemic NSAIDs may be a concern.Opi-
oids,which provide relief of moderate to severe pain,may be administered via
many routes (oral, rectal, intravenous,or subcutaneous) and can be given with
adjuvant analgesics.7 New therapies are being developed to deter abuse associ-
ated with the opioids while maintaining their safety and efficacy for pain relief.
Short-acting opioids are generally used for acute or intermittent pain, while
long-acting opioids are appropriate for chronic pain.9,10

Because physician assistants are often the first health-care professionals to 
diagnose, treat, and prescribe for patients who present with pain, they need to
be familiar with the various types of pain and available treatments.

This monograph will educate physician assistants about the available and
evolving therapies for conquering pain.Tailoring pain management to the 
individual patient may require that the physician assistant change treatments or
use combination treatment approaches over time.Once pain is controlled, it is
important that the physician assistant prevent it from returning or becoming
exacerbated so that the patient’s quality of life can be maintained.
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U pdates on Managing Acute and Chronic Pain in 
Primary Care Practice: Optimizing Pain Reduction,
Minimizing Adverse Events is an educational mono-

graph based on material presented at a satellite symposium to
the American Academy of Physician Assistants (AAPA) 36th
Annual Conference held on May 27, 2008, in San Antonio,
Texas.This monograph is intended for physician assistants and
other clinicians who treat patients with pain.

Each year 76.5 million Americans suffer from pain that lasts
at least 24 hours, according to the National Center for Health
Statistics.1 Pain exacts a terrible toll in terms of diminished
quality of life and productivity, and it is the most common
cause of long-term disability.2 The annual cost of pain, includ-
ing health-care expenses, lost income, and lost productivity, is
$100 billion.3

PAIN PHYSIOLOGY 
Acute pain is associated with an injury that resolves when heal-
ing occurs,usually in fewer than 3 months.4,5 In contrast,chronic
pain persists for a month or more after an injury would be ex-
pected to heal, and typically lasts longer than 3 to 6 months.6

However,duration is not the only difference between acute and
chronic pain. In chronic pain, repetitive pain signals induce

physiochemical changes to neural pathways, making them hy-
persensitive to input.Over time the signals can become embed-
ded in the spinal cord like a painful memory that is replayed.2

Hypersensitivity in the spinal cord and memory in the brain
may use similar chemical pathways (Figure 1).2

Most pain, or nociception, begins with tissue injury, which
stimulates an inflammatory response that triggers pain signal
transmission to the brain.2,7 Unmyelinated nerves,known as no-
ciceptors or C-fibers, carry the signals to the dorsal horn of the
spinal cord where they synapse with second-order nociceptive
neurons.2,8,9 Pain signals ascend the spinothalamic tract to the
cerebral cortex to be processed and interpreted.2,8

Local reactions at the site of the injury include erythema and
swelling.10These normal physiologic responses to injury are in-
tended to promote rest and guarding of the injury,which speeds
healing.In some cases this initial inflammatory process can result
in dysfunction and prolonged disability. Even in patients who
have had chronic pain for years, there is often an initiating acute
event that went through an inflammatory process and eventually
evolved into a persistent problem. It is now thought that effec-
tive treatment of acute pain may prevent the development of
chronic pain syndromes.11

The body’s nociceptive system is counterbalanced by an an-
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tinociceptive system. Endorphins, found in the periaqueductal
gray matter of the brain, and enkephalins, found in the nucleus
raphe magnus of the brainstem,are released in response to incom-
ing nociceptive signals.2,9 These endogenous peptides, the endor-
phins and enkephalins, inhibit the nociceptive signals. Other
chemicals known to moderate pain signals are gamma-aminobu-
tyric acid (GABA),oxytocin,relaxin,and norepinephrine.2

The nociceptive and antinociceptive systems act in concert to
alert the body to dangers, while reducing injury, minimizing
disabling pain, and preserving function.An imbalance in these
systems can result in pain that serves no beneficial purpose.
Multiple receptors are involved in nociceptive transmission.
Neurotransmitters, such as glutamate, can activate the NMDA
(N-methyl-D-aspartate) receptors and AMPA (alpha-amino-
3-hydroxy-5-methyl-isoxazole-4-propionic-acid) receptors.
With repeated stimulation of the AMPA receptors, the NMDA
receptors become primed after an intra-receptor magnesium
ion is displaced.With activation of the NMDA receptors,neu-
rons can depolarize and relay pain information with less
peripheral input, a phenomenon known as windup.2 As a con-
sequence, more antinociception is required to manage the in-

crease in nociception. Eventually the body’s endogenous pain
relievers, including endorphins, are unable to keep pace with
the demand,which results in chronic,nonbeneficial pain.2 Oth-
er mediators, such as bradykinin, some prostaglandins, and
leukotrienes contribute to the process of sensitization.8

Nociceptive pain is involved in injuries from sprains, fractures,
wounds,burns,and inflammatory insults.12 It is often described as
throbbing,aching,or sharp,and usually results from direct tissue
trauma, such as surgical procedures or injury. Not all pain is 
nociceptive.

Neuropathic pain results from direct damage to the nerves,
and is often described as burning, tingling, electrical, or lanci-
nating. In the setting of nerve injury, receptor activation sensi-
tivities can be affected, resulting in hyperalgesia (pain is
perceived as more intense) and allodynia (nonpainful sensa-
tions, such as light touch, trigger pain).8 Postherpetic pain, dia-
betic neuropathy, and complex regional pain syndrome are
examples of neuropathic pain.12

ACUTE PAIN
Appropriate care of pain should be a primary goal of any medical
treatment. But in light of the current theories regarding the role
acute pain plays in the development of chronic pain,prompt,effec-
tive management of acute pain is essential.11 Such care also can im-
prove quality of life for patients, decrease work loss, and reduce
overall costs,including health-care expenses and lost income.

Ankle Sprains
Most acute pain involves inflammation and results from injuries
such as accidents, sprains, strains, surgery, or infection. One of
the most common acute injuries is the sprained ankle, and in-
juries to the ankle account for 25% of all sports-related in-
juries.13,14Ankle sprains most commonly entail damage to lateral
ankle ligaments and syndesmotic ligaments,with 85% of sprains
involving the former.13,14The lateral ankle ligaments include the
anterior talofibular ligament (ATFL), the calcaneofibular liga-
ment (CFL), and the posterior talofibular ligament (PTFL).13

The most commonly injured of these ligaments is the ATFL,
followed by the CFL (Figure 2).13

A thorough physical examination is critical to a proper diagno-
sis.The physical examination of an ankle sprain should include an
assessment of the overall appearance of the ankle to determine the
degree of edema and ecchymosis and whether the patient can put
any weight on the joint. Clinicians should carefully palpate the
ligaments and tendons of the ankle with one finger.13 It is also im-
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FIGURE 1. Main pain signal pathways to the brain: (A) The
lateral system contains long, thick fibers that transmit infor-
mation about onset of injury, precise location, and intensity.
The lateral system fibers carry the rapid flow of pain signals
to the thalamus to stimulate an immediate antinociceptive
response. (B) The medial system contains fibers that carry
slower signals and transmit information related to the per-
sistence of injury and level of response induced.

Brookoff D. Hosp Pract. 2000;35:45-52.
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portant to evaluate the neurologic response to determine if there
is loss of sensation or motor weakness that might indicate per-
oneal nerve or tibial nerve injury that can occur with severe later-
al ankle sprain.13,15 Practitioners should test for ankle instability,
including the anterior drawer and talar tilt, and grade the degree
of sprain using the West Point Ankle Sprain Grading System
(Table 1).

X-rays are necessary only if the injury fulfills the requirements of
the Ottawa Ankle Rules—bone tenderness at the posterior edge or
tip of the lateral malleolus or at the posterior edge or tip of the medial
malleolus for an ankle x-ray, or bone tenderness at the base of the
fifth metatarsal or the navicular bone for a foot x-ray.If the patient is
unable to bear weight on the foot, an x-ray should be taken as well.16

With a grade 1 sprain, the patient can anticipate returning to
sports and other active pursuits after about 11 days of rest,while
those with a grade 2 sprain should wait 2 to 6 weeks.A grade 3
sprain will require that the patient abstain from sports or other
strenuous activities for 4 to 26 weeks.13 Standard treatment for
sprains is RICE (Rest,Ice,Compression,and Elevation).Clini-
cians should advise patients to limit initial swelling from
hematoma and edema around the ankle by keeping off their
foot,using ice packs, and wearing either an elastic bandage, felt
doughnut,neoprene or elastic orthosis,or pneumatic device for
compression.13They should elevate the limb as much as possible
following the injury. However, early mobilization has been
shown to be beneficial following injury, and weight bearing
with an orthosis or other bracing is permissible as long as it is
pain-free.13

Rehabilitation can help the patient to regain full pain-free
range of motion with joint mobilization and stretching,isotonic
and isokinetic exercises to increase strength,and proprioceptive
training.13 Following rehabilitation, emphasis should be on
sport-specific exercises with the goal of returning the patient to
participation in sports.13Among those engaged in athletic activ-
ities,there is a 2-fold risk for reinjury after a previous sprain,and
in some patients, ankle sprain recurrence can result in disability
and chronic pain or joint instability.14 A Dutch study evaluating
the use of extended proprioceptive training at home following
usual care and rehabilitation is currently under investigation,
with results expected in 2009.14 

Acute Low Back Pain
In contrast to ankle sprain, which is fairly well understood and
where the direct cause is often easily identified, acute low back
pain is a more complex injury. Frequently seen in the primary-

care setting, low back pain is common in all age groups,but par-
ticularly so among those under the age of 65 years.Among those
aged 17 to 44 years, it is the sixth most common diagnosis seen
in primary care, and in those aged 45 to 64 years it is the fifth
most common.17 Over the course of a lifetime, an estimated
70% to 80% of adults will experience acute low back pain.18,19

Acute low back pain, defined as pain below vertebra T7, is
usually activity related, and most occurrences resolve without
treatment.20, 21 The sources of low back pain may be superficial
somatic,deep somatic (muscle, joint,tendon,bursa,disk),neuro-
genic (mixed motor sensory nerves), visceral referred,or possi-
bly psychogenic.The most common source of acute low back
pain is the musculoligamentous structures.21 Pain is usually
localized to the lower back and buttocks,but may radiate to the
lower leg if there is nerve root irritation or lumbar canal steno-
sis.21 Nearly 60% of patients with acute low back pain do not
seek medical attention, but choose to treat themselves with
over-the-counter (OTC) analgesics, rest, and heat.21,22 Most
people with acute low back pain recover within 6 to 12 weeks.21 

Spinal manipulation for low back pain has been used for cen-
turies.23 A meta-analysis of low back pain trials that compared
manipulation with other treatments such as exercise, bed rest,
analgesics,diathermy,and sham manipulation found that in pa-
tients with uncomplicated acute low back pain, spinal manipu-
lation has some short-term benefit.23 Recently, the American
Pain Society and the American College of Physicians have pub-
lished evidence-based clinical practice guidelines for the diag-
nosis and treatment of low back pain.4  

The Importance of Maintaining Activity
One of the most effective modalities for patients is movement.
From the standpoint of evolution, this makes a great deal of

FIGURE 2. Ankle Sprains: Clinical Evaluation
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sense.Thousands of years ago, most people had manual jobs,
which put them at risk for back injury. However, it is unlikely
they would be able to rest while eluding predators or hunting
for food.This suggests that the body has evolved to function
while recovering from injury.

Evidence appears to support the benefits of continued move-
ment.A recent study in adolescents found that an exercise pro-
gram was an effective short-term treatment strategy for
nonspecific low back pain in this group.24 Another study con-
ducted in 282 patients with nonspecific low back pain found
that prolonged bed rest in the early phase of pain resulted in
higher long-term disability levels.25

A meta-analysis found that the evidence was more equivocal;
those with nonspecific low back pain benefited from activity,but
it had no effect in patients with sciatica when compared with
14 days of bed rest. However, the authors concluded that it was
reasonable to advise patients with either acute low back pain or
sciatica to remain active because activity caused no harm.26

In patients with acute low back pain, bed rest for more than
2 or 3 days is ineffective and may actually be harmful,so patients
should be encouraged to stay active and avoid aggravating fac-
tors.27 Recommendations include modifying activities such as
prolonged sitting, standing, walking for the first 3 days or not
lifting more than 5 lb for severe low back pain and 2 to
5 days for sciatica in patients whose normal workload is light
and involves mostly sitting and carrying no more than 20 lb.27

For those with a medium workload (equal amounts of standing,
sitting,and walking; lifting up to 50 lb),no modification is nec-
essary with mild back pain. With severe back pain, patients
should limit their activities for up to 14 to 17 days,and in those
with sciatica,for up to 21 days.27 

In patients who normally engage in heavy work (constant

standing or walking; lifting up to 100 lb), those with even mild
low back pain should modify their activities for 7 to 10 days,and
those with severe pain or sciatica, for 35 days. Patients in this
category should not lift anything heavier than 25 lb more than
15 times per hour and should refrain from prolonged standing
or walking without a 10-minute break every hour.27

Pharmacologic Management of Acute Low Back Pain
In many patients with acute low back pain, pharmacologic
management is necessary.Managing acute pain involves making
trade-offs between pain relief and side effects. An interesting
study of patient preferences regarding treatment for acute pain
showed that patients weighed the importance of side effects
more heavily than pain relief. Route of administration received
the lowest rating.28 Among those side effects patients want to
avoid include vomiting, nightmares or hallucinations, and nau-
sea.The side-effect profile is thus a significant factor for patients
and a key consideration for clinicians treating acute pain.28 

Acetaminophen is a first-line OTC analgesic and antipyretic
agent.29 It is safe for adults in doses of up to 4 g per day29 and can
be effective in mild to moderate pain.30 It has few side effects,
but unfortunately only weak anti-inflammatory properties.29, 31

Its mechanism of action is controversial, but it appears to oper-
ate centrally, possibly through cyclooxygenase (COX) enzyme
inhibition in the central nervous system.29,31

The biggest drawback to acetaminophen is liver and kidney
toxicity. Single doses of >100 mg/kg may result in severe liver
damage, hypoglycemia, and acute tubular necrosis.29 In the set-
ting of acute low back pain it can be an effective analgesic, is a
valuable alternative when nonsteroidal anti-inflammatory drugs
(NSAIDs) are contraindicated,and in mild to moderate pain has
shown comparable efficacy to NSAIDs.29-31

Opioid analgesia is often used for severe pain. The World
Health Organization (WHO) pain ladder states that as a first
step, acetaminophen, aspirin, or another NSAID should be
used for mild to moderate pain.32 However,when pain persists
or increases,clinicians should consider adding an opioid such as
codeine or hydrocodone to the NSAID or acetaminophen,of-
ten available in fixed-dose combinations. If the pain is initially
persistent or moderate to severe, higher doses of opioids may
be necessary,and fixed-dose combinations may not be effective
because toxicity limits the dose of acetaminophen or NSAID.32

Oral opioids are effective for both localized and generalized
pain, and the ceiling to the analgesic effectiveness is limited only
by its side effects.Long-acting controlled-release formulations are
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TABLE 1. West Point Ankle Sprain Grading System

Criterion Grade 1 Grade 2 Grade 3

Tenderness ATFL ATFL, CFL ATFL, CFL, PTFL

Edema,
ecchymosis 

Slight 
local

Moderate
local

Significant 
and diffuse

Weight-
bearing 
ability

Full or 
partial

Difficult; 
may need
crutches

Impossible w/o 
significant pain

Ligament
damage

Stretched Partial tear Complete tear

Instability None None or slight Definite
ATFL, anterior talofibular ligament; CFL, calcaneofibular ligament; PTFL, posterior
talofibular ligament
Hockenbury RT, et al. Physician Sports Med. 2001;29:1-12.

UPDATES ON MANAGING ACUTE AND CHRONIC PAIN IN PRIMARY CARE PRACTICE
OPTIMIZING PAIN REDUCTION, MINIMIZING ADVERSE EVENTS



OCTOBER 2008 7

A SUPPLEMENT  TO THE CLINICAL ADVISOR

available, and this class has sedative and anxiolytic properties that
can be beneficial in the acute setting in some patients.However,
adverse effects such as sedation, constipation, respiratory depres-
sion, and addiction potential often limit long-term use of these
opioids.Concerns about abuse and addiction32,33 and fears of regu-
latory oversight have often deterred clinicians from using this class
of drug.33

The use of muscle relaxants has come under scrutiny: Do
these agents relax the muscles and promote healing or simply
sedate patients? Furthermore,muscle spasm is a normal protec-
tive response to injury. It is possible that spasm blockade may
encourage the patient to indulge in excessive activity prema-
turely,potentially leading to further injury.34

This is not to say that muscle spasm is not a problem in acute
low back pain. There is a spasm-pain-spasm cycle that develops
out of emotional tension, inflammation, and fear of pain that
can lead to restricted movement and circulatory stasis, with
buildup of metabolites, which in turn leads to increased pain
and muscle spasm (Figure 3).35

Interrupting this cycle to improve circulation and mobility
and decrease pain and spasm is an important goal.Small doses of
muscle relaxants may be beneficial in this situation. Cycloben-
zaprine hydrochloride was studied in 2 placebo-controlled tri-
als in acute skeletal muscle spasm. Doses of 2.5 mg, 5 mg, and
10 mg TID were compared with placebo in 1,405 patients with
acute musculoskeletal spasm—two thirds with low back pain.36

Onset of relief occurred within 24 to 48 hours with the 5-mg
dose and within 24 hours with the 10-mg dose.Although the
2.5-mg TID dose of cyclobenzaprine was not significantly
more effective than placebo until day 3 of the study, both the 
5- and 10-mg doses were significantly more effective than
placebo.Moreover,the 5-mg dose was as effective as the 10-mg
dose,but with less sedation (Figure 4).36

NSAIDs:The Current Landscape
Because most pain begins with inflammation,37 the NSAIDs
are a logical choice for acute pain.The nonselective NSAIDs
inhibit both COX-1 and COX-2 isoenzymes, while the
COX-2 selective inhibitors target the COX-2 isoenzymes.
NSAIDs are effective nonspecific analgesics and anti-inflam-
matories, which can be used in addition to acetaminophen or
opioids.Though they are nonsedating and not addictive, their
side-effect profiles warrant concern.COX-1 is constitutive and
plays an important role in body homeostasis in the stomach,
intestines, and kidney and in platelets, while COX-2 is

inducible.38,39 Both work at the inflammatory site and are active
in macrophages, synoviocytes, and endothelial cells.38-40

Most of the anti-inflammatory characteristics of the NSAIDs
are the result of COX-2 inhibition.38 However, data indicate
that 16% of those using NSAIDs experience dyspepsia at least
twice a day.41 More serious side effects,such as ulcers and bleed-
ing, occur in a smaller percentage of patients, but result in a 
hospitalization rate of 2.2% among regular users of NSAIDs.42

Each year 16,000 individuals die as the result of gastrointestinal
adverse events associated with NSAIDs.43

In recent years, the news regarding NSAIDs and COX-2 in-
hibitors has been unfavorable. In 2004, the FDA issued a black
box warning for the NSAIDs,and Merck withdrew the COX-
2 inhibitor rofecoxib from the market. In 2005, the FDA gave
celecoxib a black box warning,and Pfizer withdrew valdecoxib
from the market.The FDA did not approve etoricoxib in 2007.44

In addition, the safety of acetaminophen for cardiovascular and
hepatic effects has been questioned.45,46

Despite these misgivings about the NSAID class of drugs,
they are frequently used in primary care to treat acute low back
pain.47 NSAIDs are used either alone or in combination with a
muscle relaxant in 59% of low back pain cases.47Another 4% are
treated with an NSAID-opioid combination, and 3% use all
3 classes of drug.47 Only about 14% of patients who receive
some type of pain therapy do not use an NSAID (Figure 5).47
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FIGURE 3. Spasm-Pain-Spasm Cycle

From Chek P. Available at http://www.paulchekseminars.com/articles.cfm?select=36.



Topical NSAIDs
New to the treatment options in managing acute pain are com-
mercially available topical NSAIDs,which have enjoyed popu-
larity in Europe, Japan,and South Africa,but are used less often
in the US. Applied directly to the site of the pain, the topicals
enhance local drug delivery with an efficacy similar to that of
oral formulations but minimize systemic effects and reduce se-
rious adverse events.48 In comparative trials, pain scores de-
creased from 70% to 39% in patients treated with topicals, and
the percentage of patients who improved from baseline ranged
from 26% to 80%.48

There is also less opportunity for drug-drug interactions.Be-
cause they avoid the gastrointestinal tract and first-pass metabo-
lism,topicals cause less nausea,vomiting,and dyspepsia than oral
NSAIDs.48 While adverse events occur in approximately 10% of
patients treated with topical NSAIDs,most events are localized
pruritus or rashes at the site of administration,which quickly re-
solve once the treatment is discontinued.Gastrointestinal events
are rare with topicals.48

In the US,however, there has been a fair amount of skepticism
regarding topical agents. Many have failed in US trials over the
past decade,and the mechanism of action is not fully understood.
Some question whether a sufficient amount penetrates the skin.48

This skepticism may be reinforced by the high placebo response
that occurs with pain,partly as the result of the natural progression
of healing in acute complaints. But topical NSAIDs have been
available in Europe and Asia for more than 20 years,48 both as pre-
scriptions and OTC.They are available in a variety of dosage
forms: gels, creams, ointments, patches, and sprays, and several
NSAIDs are used in this manner,including diclofenac,ibuprofen,
indomethacin,ketoprofen,naproxen,andpiroxicam.48

Two topical NSAIDs have now received approval in the US:the

diclofenac epolamine patch (Flector® patch) and diclofenac sodi-
um gel (Voltaren® gel).49,50 The patch has been approved for acute
pain due to minor sprains,strains,and contusions and is used BID.
The gel is indicated for osteoarthritis of the joints and is used QID.
Both agents carry the NSAID class black box warning for serious
cardiovascular and gastrointestinal adverse effects.

Pharmacokinetics of  Topical NSAIDs
Peak plasma levels with topical NSAIDs are less than 10% of the
concentrations achieved with oral administration (range 0.2%
to 8.0%).48,51Time until Cmax is 2.2 to 23 hours,which is 10 times
longer than the time to achieve Cmax with an oral dose.48 Steady
state is achieved within 2 to 5 days of repeated application.48,51

Relatively high concentrations are achieved in the dermis,
while the level in the muscle is at least equivalent to that ob-
tained following an oral dose.

Furthermore, topical NSAIDs can concentrate in the intra-
articular tissues48;NSAID concentrations in meniscus and carti-
lage have been found to be 4.1- to 6.8-fold higher than those
achieved after oral administration.48 Given these characteristics,
it is possible that topical NSAIDs may represent a safer alterna-
tive to the oral agents.

CHRONIC PAIN: CURRENT AND FUTURE OPTIONS
Chronic pain affects approximately one-third of the population
at some point in their lives.2 Forty-two percent of those with
chronic pain have had it for more than a year, and far too many
pain sufferers do not receive adequate control.1 It is often under-
treated or not treated at all.Chronic low back pain is one of the
most frequent of chronic pain syndromes.An estimated 26 mil-
lion Americans suffer from frequent or chronic back pain.1 Al-
though most episodes of low back pain resolve within 12 weeks,
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approximately 10% of patients will develop chronic low back
pain.21 The societal cost is significant,with the total spending to
treat this problem ranging from $20 to $50 billion annually.21

Low back pain is a significant cause of lost wages and poor func-
tioning at work and is the leading cause of physical disability.21

Chronic pain treatment goals differ from those of acute pain.
Acute pain management goals focus on pain reduction or elimi-
nation with a greater tolerance to short-term decreased function-
ing and side effects.When managing chronic pain, maximizing
long-term functioning and minimizing side effects become
much more critical.To achieve these goals,clinicians treat chronic
pain on a continuum.52

Treatment often begins with less invasive modalities, which, if
needed, progress to more aggressive therapies. Chronic opioid
therapy (COT) is the cornerstone of management for malignant
pain, and its use in chronic nonmalignant pain management is 
increasing.53 However, in select patients,transcutaneous electrical
nerve stimulation (TENS),interventional techniques,spinal cord
stimulation,spinal infusion pumps,and surgical treatment may be
appropriate.54 Rational polypharmacy is a concept that suggests
using multiple drugs that act via different mechanisms in combi-
nation to keep the average doses of each individual drug reduced,
with the goal to have greater benefits with fewer adverse effects.55

When using COT as part of the pain management treat-
ment plan, the prescriber must recognize that patients start
with opioids in the acute pain setting. In 2001, a large health
insurance company covering 255,958 lives found that 7% of
the claims were for low back pain.21 A total of 6,472 members
received an opioid. Although most of the members (71.4%)
did not use an opioid for more than 30 days, nearly 1 in 10
members remained on opioids for more than 6 months (Figure
6).21 Clinicians need to be aware of the multiple factors that may
contribute to the long-term use of opioids, such as pain severity
and comorbid conditions, and to manage the patient’s expecta-
tions regarding a long-term treatment plan.

Undertreatment of Pain
Many pain sufferers tragically do not receive adequate control
of their pain with currently available methods. Both clinicians
and patients share responsibility in this problem.Multiple barri-
ers to pain control have been identified. Among these are inad-
equate clinician knowledge and skills,fear of regulatory scrutiny
and potential liability,and inadequate accountability for provid-
ing appropriate pain relief.56 Often pain relief is simply not
made a priority in patient care. Furthermore, patients them-

selves may contribute to inadequate treatment as fears about ad-
diction and adverse effects keep them from seeking and using
appropriate therapy.56

The Changing Landscape of Drug Abuse
Surprisingly, in individuals aged 12 years or older initiating drug
use,the most common illicit drug is no longer marijuana;it is non-
medical use of prescription pain relievers.In 2006,2.2 million ado-
lescents and adults tried prescription pain relievers for nonmedical
use,while 2.1 million tried marijuana.57 Overall, 5.2 million were
current,nonmedical users of prescription pain relievers.57 In 2006,
22.6 million people had a substance dependence or abuse disorder,
or 9.2% of the population over the age of 12;1.6 million of these
were dependent on or abused pain relievers.57 Prescription drug
abuse is ranked third,behind tobacco and alcohol.57

Many of those using prescription pain relievers for nonmed-
ical reasons are adolescents and young adults.57 The source for
much of this misuse may come as a surprise, however. Survey
data show that 55.7% of these users were able to get their
drugs from a friend or relative for free, while 19.1% received
them from a single health-care practitioner. Only 3.9% ob-
tained their drugs from a dealer or stranger and 0.1% from the
Internet.57

Given the number of adolescents and young adults who ob-
tain their illicit drugs from the medicine cabinets of their friends
and relatives,it is important to warn patients who take prescrip-
tion pain relievers to safely store their medications.Patients also

FIGURE 6. Duration of Opioid Use in Back Pain
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should be warned to carefully dispose of all unused or expired
pain medications—usually in the garbage and mixed with un-
desirable materials such as cat litter or coffee grounds and se-
cured in a nondescript container.58

Defining Addiction, Dependence,Tolerance,
and Pseudoaddiction
To properly treat patients with opioids, it is important to under-
stand the differences among terms such as addiction, depen-
dence, tolerance, and pseudoaddiction.While these terms are
often confused,even in the medical community, they have dis-
tinct definitions and cannot be used interchangeably.

Addiction is a primary, chronic, neurobiologic disease with
genetic, psychosocial, and environmental factors that influence
its development and expression. Characteristics include im-
paired control over drug use,compulsive use,continued use de-
spite harm,and craving.59

Physical dependence is a state of adaptation to a drug that is
marked by a drug class-specific withdrawal syndrome that may
occur with sudden cessation of the drug, rapid dose reduction,de-
creasing serum drug levels,or administration of an antagonist.59

Tolerance is an adaptation of the body to the drug in which
exposure induces changes that result in diminishment of one or

more of the drug’s effects over time.59 Patients develop tolerance
to both desired effects and undesired effects of drugs.With opi-
oids,tolerance usually develops more quickly to respiratory de-
pression than to analgesia, but tolerance may never develop to
the constipating effects of this drug class.Tolerance to the anal-
gesic effects is variable,and no upper limit has been established.59

Pseudoaddiction describes behavior that in many ways
mimics behaviors of addiction but is motivated by undertreated
pain. Patients with unrelieved pain may focus on obtaining
medication; they may “clock watch,” and seem to be “drug
seeking.” They may hoard medication or try to obtain early re-
fills. Pseudoaddiction can be distinguished from addiction in
that the behaviors will cease when pain is effectively treated.59

Opioid Prescribing Guidelines
A number of steps can be taken to ensure effective care and re-
duce the risk for misuse and abuse when prescribing opioids for
patients. It is essential to thoroughly evaluate a patient, includ-
ing a pain history and assessment of the impact of pain on the
patient, a directed physical examination, review of previous di-
agnostic studies and interventions,drug history, and assessment
of coexisting diseases or conditions.60 Clinicians should develop
a  treatment plan with goals and provide informed consent to
their patients. A periodic review of the plan and how goals are
being met is essential,as is keeping meticulous medical records.
When in doubt, obtain a consultation with a pain specialist or
psychologist.Patients with a history of addiction or a comorbid
psychiatric disorder will require special consideration but may
be treated with opioids if necessary. Finally, clinicians must
comply with controlled-substance laws and regulations.60 

Risk assessment is an important part of managing chronic
pain with opioids.Common instruments of risk assessment in-
clude ORT (Opioid Risk Tool) and SOAPP (Screener and
Opioid Assessment for Patients in Pain) (Table 2).COT agree-
ments may be made with patients and signed.Urine toxicology
testing may be useful. In states where they are available, pre-
scription monitoring programs can help determine if a patient
is receiving controlled substances from another clinician.

The 4 A’s—Activities of daily living, Analgesia, Adverse ef-
fects,and Aberrant behaviors—should be assessed at every visit
to ensure the patient’s pain is being appropriately treated with
minimal side effects and good daily functioning, and that there
are no signs of abuse or misuse.61 Many patients may exhibit
aberrant behaviors during COT. Aberrant behavior may be a
sign of abuse, but when evaluating this behavior, other factors
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TABLE 2. Opioid Risk Tool
Male Female

Family History of Substance Abuse

Alcohol 3 1

Illegal drugs 3 2

Prescription drugs 4 4

Personal History of Substance Abuse

Alcohol 3 3

Illegal drugs 4 4

Prescription drugs 5 5
Age (if between 16 and 45 years) 1 1

History of Preadolescent 
Sexual Abuse

0 3

Psychological Disease

ADD, OCD, bipolar disorder,
schizophrenia

2 2

Depression 1 1
Low (0-3); Moderate (4-7); High (8+)
Total (26) (26)

ADD, attention-deficit disorder; OCD, obsessive-compulsive disorder.
Webster LR, et al. Pain Med. 2005;6:432-442.
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should be considered. A differential diagnosis in addition to
abuse and addiction includes undertreatment of pain, misuse,
random occurrence,or diversion.

Aberrant behaviors that are more predictive of drug abuse and
diversion include selling prescription drugs, prescription for-
gery, stealing or borrowing another patient’s drugs, injecting an
oral formulation, obtaining prescription drugs from nonmed-
ical sources, concurrent abuse of related illicit drugs, multiple
unsanctioned dose escalations, and recurrent prescription loss-
es.62 Behaviors that are less predictive of drug abuse include ag-
gressive complaining about the need for higher doses, drug
hoarding during periods of reduced symptoms,requesting spe-
cific drugs, acquiring similar drugs from other medical sources,
unsanctioned dose escalation 1 to 2 times, unapproved use of
the drug to treat another symptom,and reporting psychological
effects not intended by the clinician.62

Patients are generally not compliant with medical treatment
plans, including those that involve opioids.Many patients do not
complete 1-week antibiotic prescriptions exactly as prescribed,
and treatments for chronic diseases such as diabetes and asthma
are bound to periods of noncompliance.When evaluating pa-
tients’compliance,consider their adherence to nonopioid thera-
pies in their treatment plan,such as adjuvant medications,physical
therapy, imaging and lab requests, consultations, and procedures.
Typically, patients who display concerning noncompliance are
often noncompliant in multiple areas of their treatment plan.

In dealing with first-time, less predictive aberrant behaviors,us-
ing the 4 C’s may be helpful.The patient should be Counseled in
person on appropriate medication use.The quantity of prescribed
medication should be Cut down.A urine sample should be Col-
lected for toxicology testing,and the state prescription monitoring
program (PMP) should be Contacted for a profile (Table 3).63

Disparities in Pain Therapy
A number of groups within the general population are at greater
risk for receiving inadequate pain therapy. In some cases this
may reflect preconceptions about risk for potential abuse.

Evidence suggests that African Americans may be less likely to
receive opioids for chronic nonmalignant pain.While African
Americans are equally likely to receive the same treatment in
nonopioid-related therapies as their Caucasian American coun-
terparts, they are significantly less likely to be treated with opi-
oids. When compared with African Americans, Caucasians
receiving opioids have an odds ratio of 2.67 in an analysis of sur-
vey data from 397 patients with chronic nonmalignant pain.64

Osteoarthritis studies show that African Americans who do re-
ceive opioids are more likely to receive lower mean annual sup-
plies.African Americans receive daily opioid doses that are on
average below the recommended daily doses for treatment of this
disease.65 Furthermore,both Hispanics and African Americans are
more likely to have poorer outcomes for pain and disability with
osteoarthritis than are Caucasian Americans.66  

A recent study of primary care physicians’ perceptions of pa-
tients’ pain may shed some light on this problem. Physicians
were found to underestimate pain intensity relative to their pa-
tients 39% of the time in this survey of 463 patients and their
physicians. Forty-six percent agreed with their patients’ assess-
ment of pain, and 15% overestimated their patients’ pain levels
by 2 or more points.67 Physicians were more likely to underesti-
mate the pain of African American patients (47.0%) than that of
Caucasians (33.5%) (odds ratio, 1.92; 95% confidence interval,
1.3-2.8;P <.005).67

Future Directions
Research is ongoing to improve pain management, reduce the
risk of opioid abuse, and minimize diversion.Among the new

TABLE 3. The 4 C’s
4 C’s for Less Predictive Aberrant Behavior

Counsel in person on appropriate medication use

Cut down quantity of medication provided

Collect a urine sample for toxicology testing

Contact state prescription monitoring program 
for a profile

Adler JA, et al. AAPA Annual Conference; May 27, 2008; San Antonio, TX.
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technologies are embedded antagonists combined with the
opioid. If there is any attempt to alter the medication, the de-
sired opioid effect of the medication is diminished.Embedded
irritant technology uses substances,such as capsaicin,that are re-
leased if the medication is altered.Work is also being done on
tablet technology to create greater tamper resistance.

An example of embedded irritants—sustained-release mor-
phine plus a deterrent—has been compared with both placebo
and immediate-release morphine alone,as well as the deterrent
agent crushed (Figure 7).68 It is thought that crushing a current-
ly available sustained-release morphine tablet can result in com-
parable effects to immediate-release morphine.

When taken whole, the oral morphine plus the embedded
deterrent (EMBEDA™) reduced the “highs” experienced as
compared with morphine alone.When crushed,the embedded
deterrent reduced the highs even further.The bad effects were
also lower with the embedded formulation, both whole and
crushed.

CONCLUSIONS
Acute and chronic pain are common problems encountered in
primary care that are often ignored or undertreated. Effective
treatment of acute pain may prevent some chronic pain,and ef-
fective treatment of both types of pain can improve quality of
life and productivity of patients, and may be less costly in the
long run.Clinicians should treat patients with acute pain early
to avoid later dysfunction. Muscle relaxants may play a role
in low back pain, and with most acute pain, patients should
ambulate as early as possible. Newer options include topical
NSAIDs,which offer an effective alternative for acute pain re-
sulting from injuries such as ankle sprains or low back pain,and
may reduce the incidence of side effects associated with oral
NSAID formulations while delivering effective pain relief to
patients.

Opioids may be necessary to treat chronic pain in many patients.
The increase in the legitimate use of opioids has coincided with an
increase in opioid misuse, abuse, and diversion. New medication
technologies are on the horizon to address the undertreatment of
pain,diversion,and the abuse of prescription drugs. The addition
of antagonists, irritants, and other technologies will hopefully re-
duce the desirability for nonmedical uses while reducing various
barriers to those in pain to receive appropriate treatment. The
search for cures to relieve pain and suffering is ongoing, but for
many, the management of pain must be a priority to provide the
greatest gains in overall quality of life.
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CME POST-TEST
All post-tests for this monograph must be submitted online.

The scoring service is provided at no charge to current Fellow members of AAPA.Others must submit a $25 scoring fee for each post-test 
using  AAPA’s secure server.Payment may be made usingVisa,MasterCard,or American Express.

To submit this post-test and earn 1.0 hour of AAPA Category 1 CME credit, and to complete an activity evaluation survey, go to:
www.aapa.org/cme/post-test.html.

1.  A common form of neuropathic pain can result 
from a
a. Surgical procedure
b. Herpes zoster infection
c. First-degree burn
d. Fracture

2.  Injuries to which area account for 25% of all 
sports-related injuries?
a. Ankle
b. Shoulder
c. Knee
d. Hip

3.  Acute low back pain often radiates to the lower 
leg if there is
a. Ankylosing spondylitis
b. Ligament strain
c. Osteoarthritis
d. Lumbar canal stenosis

4.  Individuals with sciatic pain should limit 
their activities for up to 
a. 7 days
b. 14 days
c. 21 days
d. 28 days

5. Single doses of >100 mg/kg of 
acetaminophen may result in
a. Generalized seizures
b. Congestive heart failure
c. Paralytic ileus
d. Acute tubular necrosis

6.  In a study of acute skeletal muscle spasm, 
5-mg and 10-mg doses of which drug were 
more effective than placebo?
a. Tramadol
b. Hydrocodone
c. Cyclobenzaprine hydrochloride
d. Amitriptyline 

7.  The most common side effect in patients treated 
with topical NSAIDs is
a. Pruritus
b. Dyspepsia
c. Sedation
d. Constipation

8.  Diclofenac sodium gel is indicated for
a. Acute gout
b. Osteoarthritis 
c. Rheumatoid arthritis
d. Ankylosing spondylitis

9.  Survey data show that more than 55% of 
those using prescription pain relievers for 
nonmedical reasons get their drugs from
a. Internet
b. Dealer or stranger
c. Single health-care practitioner
d. Friend or relative

10. Adaptation of the body to the drug in which 
exposure induces changes that result in the 
diminishment of the drug’s effect over time is
a. Addiction
b. Pseudoaddiction
c. Tolerance
d. Physical dependence

11. In the Opioid Risk Tool, which factor is 
associated with increased risk for females 
but not males?
a. History of preadolescent sexual abuse
b. Family history of alcohol abuse
c. Personal history of illegal drug use
d. Psychological disease

12. Which behavior is more predictive of drug 
abuse and diversion?
a. Complaining about the need for higher doses
b. Experiencing recurrent prescription losses
c. Requesting specific drugs
d. Acquiring similar drugs from other medical 
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