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Pharmacologic management of
chronic pain

CHARLES E. ARGOFF, MD

Pain is associated with myriad medical conditions and affects millions of
Americans. Chronic pain is one of the most common reasons prompting visits
to healthcare providers; collectively, it possibly disables more people annually
than heart disease and cancer combined. Primary goals of treating patients
with chronic pain are to reduce pain as much as possible and facilitate functional
restoration. When chronic pain becomes a disease state, it can be controlled, but,
at present, it cannot be cured. Better understanding of the pathophysiology of
acute and chronic pain has led to numerous advances in pharmacologic man-
agement of painful disorders, including low back pain, migraine headache,
fibromyalgia, postherpetic neuralgia, osteoarthritis, theumatoid arthritis, and
cancer-related neuropathic pain. This presentation reviews the available agents
and how to use them rationally, either singly or in combination, so practi-
tioners can treat patients with chronic pain as effectively as possible.
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illions of Americans report pain

as one of the most commonly
described symptoms across a wide
variety of medical conditions. In fact,
regardless of the type of medical
problem, it is pain that drives many
patients to seek further medical attention
from their primary care provider. Pain
can be the result of an acute injury or
event, or it can be the net result of such
an injury or event transformed into a
more long-term, chronic condition. A
patient with acute pain such as pain after
a surgical procedure or pain after an
injury leading to a broken bone, more
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often presents with an obvious cause
than a patient with chronic pain. Health-
care practitioners who interview and
examine patients with acute pain often
feel more comfortable developing an
evaluation and treatment plan than they
do with a patient with chronic pain, per-
haps because there seems to be an
obvious cause in the former case. There
is an expectation among all those
involved that a “cure” might be
achieved for an individual with an acute
pain problem but that no such outcome
is likely with chronic pain.

Two important goals of treating
patients with chronic pain are reduction
of pain as much as possible and facilita-
tion of functional restoration. Chronic
pain becomes a disease state that it is
hoped can be controlled, but, unfortu-
nately at present, not cured. It has been
suggested that chronic painful conditions
collectively disable more people annu-
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ally than heart disease and cancer com-
bined! Attempts primarily by health
insurance companies to define acute and
chronic pain based on duration (acute:
less than 3 months; chronic: more than 3
months) do not accurately nor appro-
priately respect scientific advances
regarding known mechanisms of these
states. Certainly, we can all appreciate
what an acute painful event is; however,
pain can be considered chronic much
before the “magic” 3-month waiting
period has elapsed; chronic pain truly is
that which exists beyond the time of
normal healing and as such may be pre-
sent even within weeks of an acute
injury. Because chronicity results in func-
tional disability, it therefore has become
increasingly important to manage acute
pain as if it might become chronic and,
wherever possible, prevent development
of chronic pain. This, in my opinion, is
one of the greatest challenges of modern
medical care.

Chronic headache (migraine, ten-
sion-type, chronic daily, mixed), chronic
neuropathic pain (postherpetic neuralgia
[PHN], diabetic neuropathy, complex
regional pain syndrome, “neuropathic”
low back pain, cancer-associated neuro-
pathic pain), pain secondary to degen-
erative spinal disorders, pain secondary
to nonspinal degenerative joint disease,
fibromyalgia, soft tissue pain disorders
(eg, chronic myofascial pain), and others
are among the many chronic painful
states that clinicians regularly encounter.

Evaluation of chronic pain may be
quite challenging for a multitude of rea-
sons, including lack of a specific pain
measurement tool that can prove or dis-
prove the presence and/or intensity of
pain as well as limitations in interpreta-
tion of available test results (eg, imaging
and electrophysiologic tests). For
example, though it is well known that
the degree of abnormality seen on a mag-
netic resonance image (MRI) of the
lumbear spine does not routinely correlate
with the degree of pain an individual
has—and that asymptomatic individuals
may be noted to have disk herniations
or other obvious structural problems
with such imaging tools—is it as equally
well accepted that patients with severe
low back pain may have little or no struc-
tural abnormalities seen by MRI?!

Electrophysiologic tests such as elec-
tromyography and nerve conduction
evaluations do not measure the fiber
types (C and A-delta) responsible for
transmission of pain; therefore, the pres-
ence of normal nerve conductions for a
patient with severe chronic neuropathic
pain does not—as some practitioners and
many insurance companies interpret
these findings—indicate the absence of
pain or that the patient is malingering.
Psychosocial and other factors may often
play a role in the chronic pain experi-
ence

Despite these challenges, advances
in our understanding of the pathophys-
iology of various chronic pain problems
have been made which in turn have led
to new pharmacotherapeutic options for
managing chronic pain. Different types of
agents have been developed and hold
great promise for reducing the amount of
pain that an individual has to endure,
hopefully leading to functional restora-
tion whenever possible.

Success with pharmacologic man-
agement of chronic pain may be
enhanced by recognition of differences
between nociceptive and neuropathic
pain. Nociceptors are specialized nerve
endings that are able to respond to typ-
ical normal pain-producing stimuli such
as thermal, chemical, mechanical, and
other potential causes of tissue damage.
An activated nociceptor, through C and
A-delta nerve fibers, transmits its pain-
producing information from the periph-
eral nervous system (PNS) to the central
nervous system (CNS), where it is pro-
cessed further at spinal cord and brain
levels. At each level of the nervous
system, processes exist to either facilitate
or to dampen transmission of painful
stimuli. Nociceptive input does not
become experienced as pain unless noci-
ceptive information reaches appropriate
regions of the brain.

Nociception may be augmented by
release of proinflammatory agents such
as cytokines, adenosine, bradykinin, sero-
tonin, and prostanoids that can alter or
sensitize neural transmission and tem-
porarily create a neuropathic pain state.?
In the absence of nociceptive input, a
normal nervous system does not experi-
ence pain. In contrast, chronic neuro-
pathic pain results from injury to the PNS
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and/or CNS and represents abnormali-
ties in transmission that have developed
from an injury. Ongoing injury is not
required for these abnormalities to be
expressed. Clear evidence esists that
chronic neuropathic pain appears to
result from the manner in which the ner-
vous system is reorganized after injury.

One result of this reorganization is a
lowered threshold to nociceptive pro-
cessing. Stimuli that may normally not be
painful are now, in chronic neuropathic
pain states, experienced as painful (allo-
dynia). Stimuli that are normally painful
may be more painful than usual (hyper-
algesia). Any sensory stimuli, painful or
otherwise, may be perceived in a more
exaggerated manner (hyperesthesia).
These clinical findings are the hallmark
of chronic neuropathic pain and reflect a
nervous system that is now able to facil-
itate pain production because it is more
easily excited than in a normal state. It
must be emphasized that neuropathic
pain may therefore be experienced even
when the affected individual is not sub-
jected to a tissue-damaging stimulus.

It is also important to recognize that
a nociceptive pain state may have asso-
ciated clinical features of a neuropathic
pain state, at least initially. It is also pos-
sible for an acute nociceptive pain state
over time to transform into a chronic
neuropathic pain state, eg, for some indi-
viduals with soft tissue pain disorders
or chronic radicular low back pain. Fac-
tors underlying this transformation are
being actively studied and hold the key
to treatment and, it is hoped, prevention
of many different chronic pain states
including postherpetic neuralgia, com-
plex regional pain syndrome, chronic
headache, chronic pain related to degen-
erative joint disease, chronic low back
pain, and fibromyalgia.*®

Excitatory neurotransmission
through the N-methyl-D-aspartate
(NMDA) receptor appears to play a sig-
nificant role in development of a chronic
painful state and tolerance to opioids
(and perhaps to other analgesics). Phar-
macologic agents that block the NMDA
receptor (dextromethorphan hydrobro-
mide, ketamine hydrochloride, amanta-
dine hydrochloride, and d-methadone)
stabilize neuronal excitability and sup-
press central sensitization.®
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It must be noted that all chronic pain
syndromes have in common some
degree of facilitation by the CNS. Var-
ious analgesics have in common the
ability to dampen this facilitation and
therefore act on either peripheral or cen-
tral neural mechanisms of pain trans-
mission or both, holding great promise in
the treatment of patients with chronic
pain. For each patient, the development
of a chronic pain treatment plan should
include both medical and nonmedical
options. Therapeutic exercise, formal
physical therapy, stress reduction, relax-
ation therapy, biofeedback, other lifestyle
modifications, and acupuncture among
other nonpharmacologic approaches
have the clear potential to help patients
with chronic pain.

Pharmacotherapy plays a key role in
the management of chronic pain, as drug
therapy may help to turn off noxious
stimuli or dampen the underlying neu-
ropathic disturbance, thereby reducing
the pain. Interventional modes of therapy
for chronic pain may also be explored,
and these modes are often used as part of
a comprehensive treatment program.

Perhaps the most important role of
pharmacotherapy in the management of
chronic pain is to help facilitate func-
tional restoration through the provision
of sufficient analgesia to break the pain
cycle and then to help keep the pain at an
acceptable level. It is therefore critical for
effective treatment and comfort for both
prescriber and patient that the prescriber
be comfortable with the wide range of
pharmacologic options currently avail-
able for management of chronic pain.
Although this may seem obvious for the
patient with chronic pain who has been
refractory to multiple modes of therapy,
the truth is that each patient needs to be
treated individually as even naive
patients may respond quite differently
to the same pharmacologic approach.
Fortunately, there are many classes of
pharmacologic agents that can be con-
sidered in the management of chronic
pain, including nonsteroidal anti-inflam-
matory drugs (NSAIDs), opioid and
nonopioid analgesics, anticonvulsants,
antidepressants, a-adrenergic agonists,
muscle relaxants, topical agents, local
anesthetics, NMDA receptor antagonists,
and botulinum toxins.
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One must balance the evidence for
efficacy of a particular agent with its
safety and ease of use. In some instances,
the underlying pathophysiology of a
specific syndrome, if known, may help
to guide the prescriber. For example,
although benzodiazepines may be
potentially helpful for a number of
chronic painful states associated with
muscle spasm, use of these agents may
result in significant sedation and phys-
ical as well as psychological dependence.
Opioids have also been found to be
helpful for a variety of chronic pain prob-
lems, but they can also be sedating, and
their use is frequently associated with
constipation and other gastrointestinal
(GD) side effects. Contrarily, pure opi-
oids do not produce significant organ
toxicity and, although their use may be
associated with physical dependence
(withdrawal symptoms upon sudden
cessation of use), they rarely produce
psychological dependence (addiction)
on their own.

Nonsteroidal anti-inflammatory
drugs

NSAIDs are known to have multiple
actions within the PNS and CNS. Many
of these effects seem to be related to their
inhibition of the synthesis of prosta-
glandins, in large part through the inhi-
bition of the enzyme cyclooxygenase
(COX). Beneficial as well as many of the
adverse effects of many of the NSAIDs
are the result of this COX inhibition. At
least two different isoforms of COX are
known. COX-1 is needed for normal
homeostasis in the endothelium, the
kidney, and the gut. COX-2 is consid-
ered the “inducible” enzyme, and it helps
to produce prostaglandins during an
inflammatory process.

Other activities of COX-2, including
its inhibition of activity at the NMDA
receptor, have been demonstrated in
animal studies and are under active
intense investigation.”® This division of
activity between the two isoforms is not
absolute. Known pharmacologic effects
of NSAIDs include analgesia, anti-inflam-
mation, antipyresis, the production of
sodium retention and hyponatremia, the
development of renal failure, potential
changes in vascular tone, gastric irrita-
tion, platelet inhibition, hepatic dys-

function, and CNS effects such as dizzi-
ness, sedation, and confusion.®13

NSAIDs have traditionally been
used both on a short-term and on a long-
term basis for the management of a wide
variety of musculoskeletal pain syn-
dromes including low back pain,
osteoarthritis, ankylosing spondylitis,
rheumatoid arthritis, as well as in a
number of other pain syndromes
including dental pain, and acute and
chronic headache.
M Salicylate group of NSAIDs—The sal-
icylate group of NSAIDs includes aspirin,
choline magnesium trisalicylate, and diflu-
nisal. Aspirin, perhaps the most widely
used analgesic, is commonly used not
only as an anti-inflammatory agent and
antipyretic, but also for platelet-inhibiting
effects in prevention of cerebrovascular
accidents and myocardial infarctions. COX
is inhibited irreversibly, an action that
may be effective for mild to moderate
pain. Common side effects of aspirin
include dyspepsia, nausea, and emesis;
aspirin can also produce GI hemorrhage,
peptic ulcer, gastritis, and liver function
abnormalities. Its use in children and ado-
lescents has been associated with Reye’s
syndrome, and aspirin is believed to be the
most nephrotoxic of the NSAIDs.!

Choline magnesium trisalicylate is
similar to aspirin with respect to the anti-
inflammatory, antipyretic, and analgesic
effects but different because it has less
Gl irritability, a longer half-life, and no
significant platelet inhibition; it is often
better tolerated. Diflunisal, another sali-
cylic acid derivative, also has less Gl irri-
tability and less platelet-inhibiting effects
than aspirin.!>1¢
B Indoleacetic acid derivatives—
Indomethacin, sulindac, and etodolac are
indoleacetic acid derivatives. Indometh-
acin has been used in management of var-
ious types of arthritis, other forms of mus-
culoskeletal pain, “indomethacin-
responsive” headache syndromes,
metastatic bone disease, and gout (pro-
motes urinary excretion of uric acid). This
is not a well-tolerated medicine as Gl side
effects are quite common; other adverse
effects include psychosis, headache pro-
duction, depression, hypertension, and
fluid retention.

Sulindac has often been used to treat
various musculoskeletal pain conditions,
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and it produces fewer toxic side effects
than indomethacin; however, a causal
relationship to liver disease has been sug-
gested.

Etodolac appears to be a mixed
COX-1 and COX-2 inhibitor and is used
in management of osteoarthritis, bursitis,
rheumatoid arthritis, and other muscu-
loskeletal pain conditions."”!®

Although diclofenac, one of two
commonly used pyrrolacetic acid deriva-
tives, has both COX-1- and COX-2-
inhibiting activities, it appears to have
more COX-2 than COX-1 activity and
therefore seems to have less toxicity."?
M Pyrrolacetic acid derivatives—
Diclofenac is used in the management
of gout, low back and neck pain associ-
ated with degenerative joint disease,
osteoarthritis, and rheumatoid arthritis.
In addition to GI side effects, there is a
small risk of hepatic inflammation, so
liver function tests must be done within
8 weeks of administration.?

Ketorolac, another pyrrolacetic acid
derivative, is perhaps more of an anal-
gesic than an anti-inflammatory agent;
its analgesic effect may be related to pro-
motion of release of endogenous opioids.
Potential and actual GI and renal toxici-
ties, however, limit overall effectiveness;
to avoid such toxicity, short-term use (<5
days orally and <48 hours parenterally)
is practically mandated. For acute, short-
term treatment, however, ketorolac is still
considered an effective agent for the man-
agement of acute low back pain, postop-
erative pain, and acute headache.”!

M Propionic acid derivatives—Propi-
onic acid derivatives include ibuprofen,
naproxen, ketoprofen, and oxaprozin.
Ibuprofen, a widely prescribed NSAID,
is also available as an over-the-counter
(OTC) agent. Naproxen is recognized as
having more GI side effects than
ibuprofen. Ketoprofen may also cause
GI side effects. Each may be used in a
variety of chronic painful states and each
is widely prescribed. The long half-life
of oxaprozin (55 hours), allows this drug
to be prescribed on a once-daily basis.”2
B Benzothiazine derivatives—Ben-
zothiazine derivatives, or oxicams, include
piroxicam and meloxicam. Meloxicam is
considered to be a mixed COX-1/COX-2
inhibitor, but it is, in fact, primarily a
COX-2 selective agent. Piroxicam has been

demonstrated to be an effective anti-
inflammatory agent in management of
osteoarthritis and acute musculoskeletal
injuries; its use is more frequently associ-
ated with serious GI side effects than other
agents. % Alkanones, a newer class of
NSAIDs, include the drug nabumetone; its
CI side effects are reported to be milder
than those of other NSAIDs %

Selective COX-2 inhibitors that are
currently available in the United States
include rofecoxib, celecoxib, and valde-
coxib. Rofecoxib is useful for the man-
agement of pain associated with
osteoarthritis as well as rheumatoid
arthritis, acute postprocedural pain, and
dysmenorrhea. Both celecoxib and valde-
coxib have been used for the treatment of
pain and inflammation associated with
osteoarthritis and rheumatoid arthritis.
There is much current debate in the med-
ical literature regarding true side effect
profiles of this class of NSAIDs and
whether they offer superior efficacy to
other older, less COX-2-selective agents.”

Nonopioid analgesics
Acetaminophen, often combined with
opioids, has analgesic and antipyretic
properties; it inhibits prostaglandin syn-
thesis more in central than in peripheral
regions and therefore is considered not
effective as an anti-inflammatory agent.
Overuse of acetaminophen has been
associated with nephrotoxicity, hepato-
toxicity, and thrombocytopenia; there-
fore, doses greater than 4 g/d are not
recommended. Even if prescribers of
combination agents follow this guide-
line, widespread use of OTC medications
with acetaminophen often inadvertently
leads to its overuse.”®

Tramadol hydrochloride, a synthetic
centrally-acting analgesic, has multiple
mechanisms of action: activation of
opioid receptors and inhibition of presy-
naptic reuptake of serotonin and nore-
pinephrine. It has been used in manage-
ment of cancer-related pain and a wide
variety of musculoskeletal pain syn-
dromes. Doses greater than 400 mg/d
as well as rapid withdrawal of this med-
ication has been reported to cause
seizures in some patients. Other adverse
effects, including dizziness and nausea,
are not uncommon and appear to be
dose related %
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Topical analgesics

Topical analgesics are peripherally acting
agents, ie, the site of activity is directly
under the site of application in soft tis-
sues. Because clinically significant serum
drug levels are not produced, the poten-
tial for systemic side effects and drug
interactions is minimized. This fact may
be especially relevant in a patient having
difficulty with oral medications or using
multiple oral medications for other med-
ical problems.

Applied topically as a gel or as a
cream, NSAIDs have been widely
studied as topical agents for sports injury
pain, osteoarthritis, postoperative pain,
and eye pain; these agents include
diclofenac (patch/gel), ibuprofen (cream),
ketoprofen (gel), piroxicam (gel), eltenac
(gel), and aspirin 3=

Two topical local anesthetic prepa-
rations are currently commercially avail-
able in the United States. One of these, the
lidocaine patch, is a 5% topical lidocaine
preparation. Controlled clinical trials
demonstrating its efficacy in PHN led to
the Food and Drug Administration’s
approval for such treatment. Up to three
patches are applied to the affected area 12
hours daily.*** This patch has been
shown in an open-label study to be effec-
tive in management of other neuropathic
painful conditions such as stump pain,
complex regional pain syndrome type I
(RSD), diabetic neuropathy, and human
immunodeficiency virus neuropathy.®
There is now evidence that the 5% lido-
caine patch may be useful in treatment of
chronic myofascial pain.¥28 Another local
anesthetic topical agent (2.5% lido-
caine/2.5% prilocaine) has not been
shown to be superior to placebo in PHN
studies.”

Capsaicin and clonidine have also
been studied and/or used as topical
agents. Capsaicin is available commer-
cially as an OTC preparation, but, for all
currently available preparations, the
formal and practical results have been
largely disappointing in my assessment.*
Currently, no commercial clonidine
preparation is available.

Opioid analgesics

It is beyond the scope of this article to
discuss in detail many other issues con-
cerning long-term opioid use such as tol-
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erance, physical dependence, and psy-
chological dependence (addiction). How-
ever, development of tolerance and phys-
ical dependence in pharmacotherapy of
many medical conditions is not unique to
opioids. Furthermore, it should be noted
that although there are in fact many
addicts of various types in the United
States, there is clear evidence that a non-
addict who is using an opioid for a med-
ical condition is extremely unlikely to
become an addict. Opioids are com-
monly used in the management of var-
ious acute and chronic pain states; they
have been shown to be effective for a
variety of cancer pain states as well as
for noncancer-related pain states such as
neuropathic pain.*!

In fact, contrary to the belief that
opioid analgesics are not useful in the
management of neuropathic pain, sev-
eral studies indicate otherwise. A double-
blind, crossover, controlled trial com-
paring controlled-release oxycodone with
placebo in patients with PHN demon-
strated significant pain reduction in the
treated group only.* An open-label study
of long-acting oral opioids and a placebo-
controlled study of intravenous mor-
phine use have each demonstrated that
opioids can be effective in the manage-
ment of neuropathic pain.** There are
few randomized controlled data to sug-
gest the benefit of opioids in the long-
term management of chronic muscu-
loskeletal pain; however, noncontrolled
studies and clinical experience have sug-
gested that opioids may be very effec-
tive in reducing pain for patients with
chronic musculoskeletal pain.

Short-acting agents should be exclu-
sively used on a short-term basis. When-
ever possible, single (not combination)
agents should be considered, especially
for patients with chronic pain; for
example, any toxicity associated with an
opioid and acetaminophen or an NSAID
is primarily related to the latter two
agents—the acetaminophen or the
ibuprofen. A more defined role of opioid
use in management of chronic muscu-
loskeletal pain may be available after fur-
ther study; although commonly used
successfully, they are often used as last-
choice agents. This approach may not be
entirely appropriate, but further studies
are required to determine which patients
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with chronic musculoskeletal pain are
most likely to benefit and how opioids
agents should be best used.*54

Anticonvulsants

Although commonly used as first-line
agents in management of painful neu-
ropathic states and chronic headache,
there is currently no clear evidence that
used alone, anticonvulsants are effective
for management of chronic muscu-
loskeletal pain. In contrast, many chronic
musculoskeletal painful states are actu-
ally mixed-pain states with both neuro-
pathic and nonneuropathic aspects.
Therefore, further study is needed to
assess responsiveness of certain types of
musculoskeletal pain disorders such as
fibromyalgia or neuropathic low back
pain to these medications. Newer anti-
convulsants such as gabapentin, lamot-
rigine, topiramate, zonisamide, and
oxcarbazepine are often used in man-
agement of chronic pain; compared with
older agents such as carbamazepine and
valproic acid, they are easier to use owing
to lack of organ toxicity and lesser need
to monitor therapy with blood tests. At
this time, they can be recommended
when neuropathic pain is present or if
the prescriber believes this type of med-
ication is likely to benefit the patient.#>2

Antidepressants

Tricyclic antidepressants (TCAs) have
proven efficacy for a number of different
chronic pain states such as headache and
neuropathic pain and are widely pre-
scribed for such; however, it has been
difficult to determine conclusively how
effective TCAs are in chronic low back
pain or other chronic musculoskeletal
pain syndromes. Serotonin specific
receptor inhibitors in general appear to be
less effective as analgesics in neuropathic
pain and headache syndromes compared
with TCAs, but some reports suggest
that these agents may be effective in man-
agement of various soft tissue pain prob-
lems.>*%¢ Recently, bupropion sustained-
release has been shown to be effective in
a randomized trial involving patients
with neuropathic pain.”

a-Adrenergic agents
As described earlier, all medications effec-
tive in management of chronic pain have

a common action to dampen or modify
nociceptive information processed by the
CNS at various levels. Certain such
agents may also reduce muscle tone as
well as pain perception; those associated
with this effect include the a-adrenergic
agonists tizanidine hydrochloride and
clonidine.®®*%* Whereas clonidine as an
analgesic is used primarily through an
epidural or intrathecal route, tizanidine
is used as an oral agent and is associated
with a much lower incidence of hypoten-
sion than clonidine. Since the 1980s,
tizanidine has been shown to be effec-
tive in managing low back pain; its role
in managing chronic headache and neu-
ropathic pain have also been recently
documented. Tizanidine appears to have
a significant role in treatment of
fibromyalgia and chronic myofascial
pain, as several recent studies have sug-
gested.” A new and emerging role of
tizanidine is as an aid in the withdrawal
of other agents such as opioids. Although
this withdrawal traditionally has been
accomplished with clonidine, tizanidine
appears to be potentially comparable in
preventing withdrawal symptoms
during analgesic reorganization but, at
the same time, appears to be more effec-
tive as an analgesic during this process.
Two recent studies have suggested this
benefit, one in chronic headache® and
the other in patients undergoing detox-
ification®; its usefulness for management
of spasticity has been documented.”

Muscle relaxants

Despite their classification as such, very
little is known about how muscle relax-
ants actually produce their effects; they
are a widely prescribed group of medi-
cations. As a rule, use of benzodiazepines
is limited to short-term use because of
the potential for tolerance, and physical
and psychological dependence, as well as
for other function-impairing adverse
effects. Other commonly prescribed
skeletal muscle relaxants include metax-
alone, methocarbamol, cyclobenzaprine
hydrochloride, carisoprodol, orphen-
adrine citrate, and chlorzoxazone. Struc-
turally similar to TCAs, cyclobenzaprine
has a similar adverse effect profile,
including sedation, seizures, anticholin-
ergic actions, and cardiac effects. Cariso-
prodol is actually metabolized in part to
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meprobomate, a schedule IV substance
approved for use as an anxiolytic agent
in the United States but frequently
abused during the 1970s. Meprobomate
remains an often misused medication;
thus, significant caution needs to be fol-
lowed when prescribing carisoprodol.
The mechanism of action of orphen-
adrine is similar to that of the antihis-
tamine diphenylhydramine; it is con-
traindicated in patients with glaucoma,
bladder dysfunction, and peptic ulcer
disease. Metaxolone and methocarbamol
are agents with the least likelihood of
causing sedation and may be part of an
effective pharmacotherapeutic program.*

Local anesthetics

The use of lidocaine hydrochloride and
similar agents for pain reduction can
result in significant analgesia for some
patients. The use of lidocaine in topical
preparations has already been described.
For acute states, the use of intravenous
lidocaine can be quite effective; however,
its use in chronic pain is less clear.
Although some patients with chronic
pain report long-lasting benefit from
intravenous lidocaine, this benefit is
uncommon.®>% Yet, even temporary
responsiveness to intravenous lidocaine
does predict success with other local
anesthetic agents given orally, such as
mexiletine hydrochloride. Several studies
have documented the benefit of mexile-
tine in chronic pain; a dose of 450 mg/d
appears to be optimal.*”48

N-methyl-p-aspartate

receptor antagonists

The use of NMDA receptor antagonists
as analgesics is one of the most promising
areas of current clinical pain research.*73
Chronic pain is associated with the devel-
opment of increased sensitivity in the
CNS to pain transmission (wind-up-like
pain and central sensitization). Activa-
tion of NMDA receptors is believed to
contribute to this effect as well as to
development of analgesic tolerance to
opioids (and possibly other agents).
Ketamine and dextromethorphan
hydrochloride have been investigated as
single agents or in combination with opi-
oids; they have been used successfully
to reduce neuropathic pain associated
with allodynia and hyperalgesia.” Dex-

tromethorphan has been shown to
reduce pain associated with diabetic neu-
ropathy in several studies, but patients
with PHN curiously did not report the
same benefit.”” In a double-blind trial
evaluating potential benefits of a product
containing dextromethorphan plus mor-
phine, patients with chronic pain who
were using the combination required
50% less opioid to achieve satisfactory
pain control than those receiving opioid
alone.*” Oral, parenteral, and topical for-
mulations of ketamine have been studied
in chronic painful states with mixed
results; intolerable side effects such as
cognitive impairment and hallucinations
were reported.”” When administered
intravenously, amantadine hydrochlo-
ride, another NMDA receptor antago-
nist, has provided analgesia,” but larger
trials have yet to be completed. The d-
racimer of methadone is known to act
as an NMDA receptor antagonist, which
may be clinically relevant. Several impor-
tant clinical trials involving NMDA
receptor antagonists are near comple-
tion.

Botulinum toxin

Two commercially available botulinum
toxins are currently available in the
United States, botulinum toxin type A
and botulinum toxin type B. Recent data
from a randomized controlled trial sug-
gest that botulinum toxin type A may
be helpful in managing chronic low back
pain.”* Several studies suggest a poten-
tially significant role of these agents in
treatment of chronic myofascial pain dis-
orders” and chronic headache.”””

Comment

Pain affects millions of Americans and
is associated with a variety of medical
conditions. As the pathophysiology of
acute and chronic pain has become better
understood, numerous advances have
been made in pharmacologic manage-
ment of painful disorders. Healthcare
providers must be aware of these avail-
able agents and how to use them ratio-
nally, either singly or in combination, so
that patients with chronic pain can be
treated as effectively as possible.

$26 * JAOA e Supplement 3 ¢ Vol 102 * No 9  September 2002

References

1. Stadnik TW, Lee RR, Coen HL, Neirynck EC, Buis-
seret TS, Osteaux MJ. Annular tears and disk her-
niation: prevalence and contrast enhancement on
MR images in the absence of low back pain or sci-
atica. Radiology. 1998;206:49-55.

2. Chapman RC, Turner JA. Psychological aspects of
pain. In: Loeser JD, ed. Bonica’s Management of
Pain. 3rd ed. Philadelphia, Pa: Lippincott, Williams
& Wilkins; 2001; pp 180-185.

3. Costigan M, Woolf CJ. Pain molecular mecha-
nisms. Journal of Pain. 2000;1(3; suppl 1):35-44.

4. Woolf CJ, Shortland P, Coggeshall RE. Periph-
eral nerve injury triggers central sprouting of myeli-
nated afferents. Nature. 1992;355:75-78.

5. Woolf CP, Doubell TP. The pathophysiology of
chronic pain—increased sensitivity to low threshold
A beta-fiber inputs. Curr Opin Neurobiol.
1994;4:525-534.

6. Bennett GJ. Update on the neurophysiology of
pain transmission and modulation: focus on the
NMDA-receptor. J Pain Symptom Manage.
2000;19(1 suppl):S2-S6.

7. Griswold DE, Adams JL. Constitutive cyclo-
oxygenase (COX-1) and inducible cyclooxygenase
(COX-2): rationale for selective inhibition and
progress to date. Med Res Rev. 1996;16(2):181-206.
8. Jouzeau JY, Terlain B, Abid A, Nedelec E, Netter
P. Cyclo-oxygenase isoenzymes. How recent findings
affect thinking about nonsteroidal anti-inflamma-
tory drugs. Drugs. 1997,53:563-582.

9. Vane JR, Botting RM. Mechanism of action of
aspirin-like drugs. Semin Arthritis Rheum. 1997;26(6
suppl):2-10.

10. Kaufmann WE, Andreasson K, Isakson PC,
Worley PF. Cyclooxygenases and the central ner-
vous system. Prostaglandins. 1997;54:601-624.

11. de Leeuw PW. Nonsteroidal anti-inflammatory
drugs and hypertension. The risks in perspective.
Drugs. 1996;51:179-187.

12. Hirschowitz BI. Nonsteroidal antiinflammatory
drugs and the gastrointestinal tract. Gastroen-
terologist. 1994;2:207-223.

13. Schafer Al. Effects of nonsteroidal anti-
inflammatory drugs on platelet function and sys-
temic hemostasis. J Clin Pharmacol. 1995;35:209-219.
14. Brooks PM, Day RO. Nonsteroidal antiinflam-
matory drugs—differences and similarities. N Eng/
J Med. 1991;324:1716-1725.

15. Miyoshi HR. Systemic nonopioid analgesics. In:
Loeser JL. Bonica’s Management of Pain. 3rd ed.
Philadelphia, Pa: Lippincott, Williams & Wilkins;
2001; pp 1667-1681.

16. Forbes JA, Calderazzo JP, Bowser MW, Foor
VM, Shackleford RW, Beaver WT. A 12-hour eval-
uation of the analgesic efficacy of diflunisal, aspirin,
and placebo in postoperative dental pain. J Clin
Pharmacol. 1982;22(2-3):89-96.

17. Shen TY, Winter CA. Chemical and biological
studies on indomethacin, sulindac and their analogs.
Adv Drug Res. 1977;12:90-245.

18. Brocks DR, Jamali F. Etodolac clinical pharma-
cokinetics. Clin Pharmacokinet. 1994;26(4):259-274.
19. Famaey JP. In vitro and in vivo pharmacological
evidence of selective cyclooxygenase-2 inhibition
by nimesulide: an overview. Inflamm Res.
1997,46:437-446.

20. Manoukian AV, Carson JL. Nonsteroidal anti-
inflammatory drug-induced hepatic disorders. Inci-
dence and prevention. Drug Saf. 1996;15(1):64-71.
21. Gillis JC, Brogden RN. Ketorolac. A reappraisal
of its pharmacodynamic and pharmacokinetic prop-
erties and therapeutic use in pain management.
Drugs. 1997;53:139-188.

Argoff ¢ Pharmacologic management of chronic pain



