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The past two decades have contributed a large body of preclinical work

that has assisted in our understanding of the underlying pathophysio-

logical mechanisms that cause chronic pain. In this context, it has

been recognized that effective treatment of pain is a priority and that

treatment often involves the use of one or a combination of agents

with analgesic action. The current review presents an evidence-based

approach to the pharmacotherapy of chronic pain. Medline searches

were done for all agents used as conventional treatment in chronic

pain. Published papers up to June 2005 were included. The search

strategy included randomized, controlled trials, and where available,

systematic reviews and meta-analyses. Further references were found in

reference sections of papers located using the above search strategy.

Agents for which there were no controlled trials supporting efficacy in

treatment of chronic pain were not included in the present review,

except in cases where preclinical science was compelling, or where ini-

tial human work has been positive and where it was thought the reader

would be interested in the scientific evidence to date.
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La pharmacothérapie de la douleur chronique :
Une analyse

Les deux dernières décennies ont contribué à un vaste ensemble de

travaux précliniques qui nous ont permis de mieux comprendre les

mécanismes physiopathologiques sous-jacents responsables de la douleur

chronique. Dans ce contexte, il est admis que le traitement efficace de la

douleur est une priorité et qu’il exige souvent le recours à un agent ou à

une association d’agents ayant une action analgésique. La présente

analyse présente une démarche probante de la pharmacothérapie de la

douleur chronique. Des recherches dans Medline ont été effectuées sur

tous les agents utilisés pour le traitement classique de la douleur

chronique. Les articles publiés jusqu’en juin 2005 ont été inclus. La

stratégie de recherche incluait les essais aléatoires et contrôlés et, si elles

étaient disponibles, les analyses systématiques et les méta-analyses.

D’autres références ont été obtenues dans la partie des références des arti-

cles trouvés à l’aide de la stratégie de recherche précédente. Les agents

dont aucun essai contrôlé n’étayait l’efficacité pour le traitement de la

douleur chronique étaient exclus de la présente analyse, sauf si les don-

nées scientifiques précliniques étaient convaincantes, si les travaux

humains initiaux étaient positifs ou si on pensait que les données scien-

tifiques colligées jusque-là étaient intéressantes pour le lecteur.

Persistent pain is an escalating public health problem, cur-
rently affecting approximately 29% of Canadians (1). It is

anticipated to affect one in three Canadians over the next two
decades. Pain is the most common reason why Canadians seek
help from health professionals; 21.5% of patients seen by pri-
mary care physicians suffer from persistent pain (2). At any one
time, seven million Canadians are taking pain medication, yet
many do not find relief. Intractable pain is a major cause of suf-
fering and disability in our society. To live every day with severe
pain is an extremely adverse experience that challenges every
fibre of an individual’s being. People who have coped admirably
well with major life adversity in the past can find themselves
particularly challenged by the experience of relentless pain.

Traditionally, clinicians have conceptualized chronic pain
as a symptom of disease or injury. Treatment was focused at
addressing the underlying cause with the expectation that the
pain would then resolve. It was thought that the pain itself
could not kill. There is mounting evidence that ‘pain can kill’.
It has been demonstrated that uncontrolled pain compromises
immune function, promotes tumour growth, and can compro-
mise healing with an increase in morbidity and mortality fol-
lowing surgery (3,4). Constant pain at moderate to severe
levels, especially when associated with depression, can increase
suicide risk. Often, chronic pain may cause more suffering and
disability than the injury or illness that caused it in the first

place. Alarming figures recently emphasized during the Global
Day Against Pain (cosponsored by the World Health
Organization, the International Association for the Study of
Pain and the European Foundation of International Association
for the Study of Pain Chapters) stated that more than 50% of
patients still suffer severe and intolerable pain after surgery and
trauma <http://www.painreliefhumanright.com>. Studies have
demonstrated that 30% to 50% of patients suffer from chronic
pain 1.5 to more than two years after such surgeries as open
inguinal hernia repair (5) or thoracotomy (6), and that acute
pain after surgery predicts long-term pain two years later (6).

We now recognize that the treatment of pain must be given
high priority. The American Board for Hospital Accreditation
has adopted pain as ‘the fifth vital sign’. This has resulted in
mandated routine assessment and treatment of pain in hospital
settings in all populations across the life cycle. The Canadian
Pain Society has successfully advocated for a similar approach
in Canada. Beginning in 2005, the Canadian Council on
Health Services Accreditation now includes pain assessment
and management in the Achieving Improved Measurement
Standards (7).

Exponential growth in pain research in the past three
decades has increased our understanding of underlying mecha-
nisms of the pathophysiology of chronic pain. It is now known
that peripheral and central events related to disease or injury
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can trigger long-lasting changes in the spinal cord and brain
that lead to continued generation of afferent information
through pain conducting systems (8-12). By such means, pain
can persist beyond the point where normal healing takes place.

The system involved in pain transmission has ascending
and descending branches at multiple levels. Complex interac-
tions take place with feedback loops and multiple neurotrans-
mitters involved. As described by Patrick Wall, “sensory
systems are not dedicated and hard wired but are held in a
steady state by elaborate dynamic control mechanisms” (12).
Under normal or physiological conditions, it is nociceptors,
sensory neurons (Table 1) and their projections that transmit
patterns of impulses that are ultimately interpreted by the
brain as pain. Following tissue damage, a number of changes
take place within pain conducting systems. These changes can
be broadly categorized as due to sensitization, structural reorga-
nization and disinhibition (8). Neurons in this system can be
pushed outside of their normal working range. Thus, nocicep-
tors that are normally only responsive to noxious stimuli can
begin to fire in response to stimuli that do not normally cause
pain (eg, light touch), and receptors that normally respond to
light touch can now evoke activity in the nociceptive system.
This abnormal pattern of transmission assists in the under-
standing of clinical symptoms and signs such as allodynia,
hyperalgesia, anesthesia dolorosa, phantom limb and phantom
visceral pain (see Table 1 for definitions).

In the past, poorly understood chronic pain conditions,
such as those noted above, have frequently been attributed to
psychological pathology. However, chronic pain is no longer
conceptualized according to a dichotomy where pain is
thought to be due to either physical or psychological causes.
This view is simplistic, ignores a huge body of research and
results in ‘patient blaming’. Current research supports a holis-
tic mind and body approach to the conceptualization and man-
agement of pain. It is in this context that appropriate
pharmacotherapy for chronic pain should take place.

Chronic pain may result from a sustained sensory abnor-
mality occurring as a result of ongoing peripheral pathology,
such as chronic inflammation. It may also be autonomous and
independent of the trigger that initiated it, as in neuropathic
pain, or may contain elements of both. Thus, patients may
present with nociceptive pain (pain due to tissue damage),

neuropathic pain (pain due to nerve damage) or a combination
of both. Pain may also be present in the absence of tissue dam-
age. As considered above, because multiple levels of the nerv-
ous system are involved, numerous factors, such as overall
health and conditioning, psychological issues, and metabolic,
hormonal and circadian influences, can influence the experi-
ence of pain. It is important to consider the probable mecha-
nism or mechanisms of pain to identify an overall management
program and the agent or combination of agents most likely to
benefit the patient (10,13). The present review focuses on
pharmacotherapeutic options for patients with chronic, non-
cancer pain, and aims to assist clinicians in choosing agents for
an overall pain management program.

METHODS
MEDLINE searches were performed for all agents used as conven-

tional treatment in chronic pain. Published papers up to June

2005 were included. Search strategy included randomized, con-

trolled trials, and where available, systematic reviews and meta-

analyses. Further references were found in reference sections of

papers located using the above search strategy. Agents for which

there were no controlled trials supporting efficacy in the treat-

ment of chronic pain were not included in the review, except in

cases where preclinical science was compelling or where initial

human work has been positive and where it was thought that

the reader would be interested in the scientific evidence to date

(eg, certain anticonvulsants). Details are presented in the appro-

priate sections.

GENERAL PRINCIPLES OF

PHARMACOTHERAPEUTICS IN CHRONIC PAIN
A treatment algorithm for chronic pain is presented in Figure 1.
Once the physician has established the working diagnosis and
has identified that medication is necessary, the usual approach
is to start with a nonopioid analgesic such as a nonsteroidal
anti-inflammatory drug (NSAID) or acetaminophen for mild
to moderate pain (see specific section on each drug class). If
this is inadequate and if there is an element of sleep loss, the
next step may be to add an antidepressant with analgesic qual-
ities. If there is a component of neuropathic pain, then a trial
of one of the anticonvulsant analgesic agents is appropriate. If
these steps are inadequate, then an opioid analgesic may be
added. The use of opioids in chronic, noncancer pain is
reviewed in more detail in the appropriate section (page 23).
In an individual patient, one or several mechanisms may be at
play in the etiology of the pain and more than one pharma-
cotherapeutic agent may be necessary for pain control; thus, it
may be appropriate to use a combination of agents with differ-
ent mechanisms of action in an effort to obtain adequate pain
control. This combination approach has been supported by a
recent randomized, double-blind, active-placebo-controlled trial
(14), which found that gabapentin and morphine combined
achieved better analgesia at lower doses than when the agents
were used alone.

NSAIDS

Mechanisms of action
For some time, it has been understood that the anti-inflammatory
effects of the NSAIDs are due to the inhibition of enzymes
that synthesize prostaglandins. Initially, it was thought that
relief of pain was secondary to relief of inflammation, but
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TABLE 1
Definitions of pain terms

Pain An unpleasant sensory and emotional experience 

associated with actual or potential tissue damage, 

or described in terms of such damage

Allodynia Pain due to a stimulus which does not normally 

provoke pain

Dysesthesia An unpleasant abnormal sensation, whether 

spontaneous or evoked

Hyperalgesia An increased response to a stimulus which is 

normally painful

Anesthesia dolorosa Pain in an area or region that is anesthetic

Nociceptor A receptor preferentially sensitive to a noxious 

stimulus or to a stimulus that would become 

noxious if prolonged

Neuropathic pain Pain initiated or caused by a primary lesion or 

dysfunction in the nervous system

Data from reference 281
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subsequent research has indicated that there is poor correla-
tion between anti-inflammatory activity and analgesic efficacy.
In addition, there is research to indicate that NSAIDs exert
their analgesic action not only through peripheral inhibition
of prostaglandin synthesis, but also through a variety of other
peripheral and central mechanisms (15-19).

The production of prostaglandins begins with membrane
phospholipids, which are precursors to arachidonic acid.
NSAIDs inhibit the cyclo-oxygenase (COX) step in this path-
way. There are two structurally distinct forms of the COX
enzyme, COX-1 and COX-2. COX-1 is a component of nor-
mal cells mediating production of prostaglandins involved in
normal physiological functions such as cytoprotection of gas-
tric mucosa and regulation of renal bloodflow, and COX-2 is
the inducible form of the enzyme expressed in inflammatory
cells (20,21).

Because COX-2 is the form of the enzyme present in inflam-
matory cells, it was initially thought that COX-2 inhibition was
the probable mechanism of action for NSAID-mediated anal-
gesia. However, the literature examining this question reveals
essentially no differences in clinical efficacy between NSAIDs
exhibiting preferential activity for COX-1 or COX-2 (22).

There is increasing evidence that NSAIDs also exhibit a
central mechanism of action (15,18-20). Spinal and
supraspinal NSAIDs are antinociceptive in animal models (19)
and exhibit 10 to 100 times the potency when administered
spinally compared with systemically (20). When co-administered,
spinal ketorolac and morphine demonstrate a synergistic rather
than a mere additive interaction (18). Intrathecal injection of
ibuprofen or acetylsalicyclic acid (ASA) suppresses hyperalge-
sia induced by N-methyl-D-aspartate (NMDA), D,L-alpha-
amino-3-hydroxy-5-methyl-4-isoxalone propionic acid and
substance P (23). NSAIDs decrease thalamic activity evoked
by electrostimulation of nociceptive primary afferents, sys-
temic NSAIDs decrease release of spinal prostaglandin E2, and
NSAIDs block centrally mediated hyperalgesia evoked by
spinal NMDA and substance P (19). A number of mechanisms
have been implicated in central actions of NSAIDs, including
central prostaglandin synthesis and mechanisms involving opi-
oid, serotonergic and NMDA or excitatory amino acids
(16,19). Thus, the mechanism of action of NSAIDs in produc-
tion of analgesia is probably multifactorial, with both peripheral
and central effects, and prostaglandin inhibition is only one
component.

Conventional NSAIDs versus COX-2 selective agents
The COX-2 selective inhibitors (also called COXIBs) were
designed in an effort to reduce the gastrointestinal (GI) side
effects associated with the conventional NSAIDs. Large, ran-
domized, controlled trials demonstrated improved GI safety for
rofecoxib (Vioxx, Merck Frosst Canada) (24) and lumiracoxib
(another COX-2 selective agent not available in Canada)
(25). A large trial (26) of celecoxib (Celebrex, Pfizer Canada
Inc) demonstrated improved GI safety at six months, but the
final analysis at 300 days did not find improved protection
against ulcers for celecoxib compared with nonselective
NSAIDs (27). (In this study, celecoxib was used at a dose of
400 mg twice daily, a higher dose than is recommended.)
Recent literature has determined that COX-2 selective agents
are associated with an increased risk of cardiovascular events
such as stroke and myocardial infarction (28,29). The selective
COX-2 agents inhibit production of prostacyclin, a potent

inhibitor of platelet aggregation. This is believed to lead to a
prothrombotic state secondary to unopposed activity of COX-1
mediated thromboxane A2 (which is proatherothrombotic),
resulting in an increased risk of myocardial infarction and
stroke (28). The COX-2 selectivity of rofecoxib is approxi-
mately 10 times greater than that of celecoxib, which may
explain the observation that the risk of myocardial infarction
is greater with rofecoxib than with celecoxib (30).

Subsequent to these studies, rofecoxib was withdrawn
from the market by the manufacturer in the fall of 2004. The
United States Food and Drug Administration (FDA) and
Health Canada have reviewed the evidence and released state-
ments on April 7, 2005. These statements can be found at
<www.fda.gov/bbs/topics/news/2005/NEW01171.html> and
<www.hc-sc.gc.ca/english/protection/warnings/2005/2005_17.html>,
respectively. Health Canada has recommended usage restric-
tions on celecoxib, and the FDA has asked the manufacturer
to include a boxed warning in the celecoxib label. Health
Canada has indicated that patients who have had a heart
attack or stroke, experienced serious chest pain related to
heart disease or had serious disease of the heart such as con-
gestive heart failure should not use celecoxib. The medica-
tion should be prescribed and used in the lowest possible
dose, for the shortest necessary time, and should only be used
to treat pain and inflammation of arthritis and certain types
of acute pain. Health Canada further warns that patients who
have serious risk factors for heart attack or stroke should be
aware that using celecoxib may increase this risk. Health
Canada and the FDA have also requested that the manufac-
turer of a third COX-2 selective agent, valdecoxib, withdraw
it from the market on the basis of serious and possibly life-
threatening skin reactions until safety issues have been
resolved.

Pharmacotherapy of chronic pain
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• start a non-opioid
analgesic such as 
acetaminophen or an 
NSAID

• add codeine if necessary

sleep disturbance present

start a broad spectrum
analgesic antidepressant

start an anticonvulsant (eg. 
gabapentin or pregabalin) or 

specific tricyclic (eg.
amitriptyline, nortriptyline,

desipramine)

combination pharmacotherapy
if one agent is inadequate to control pain then it may be 

necessary to use a combination of two, or more 
analgesic agents, using combinations with different

mechanisms of action 
(eg. a tricyclic antidepressant, an anticonvulsant and a 

stronger opioid)

start an opioid analgesic (stronger than codeine)
continuous release opioids preferred

nociceptive

• full medical (including a physical
examination) and psychosocial
assessment including screen for
addiction risk*

• pursue appropriate investigations
• establish working diagnosis of the 

chronic pain
• treatments for specific diseases

where appropriate
• overall pain management plan is 

established include active
participatory strategies

• analgesic medications are
determined to be necessary

mild to moderate pain moderate to severe pain 

neuropathicboth

Figure 1) Treatment algorithm for pharmacotherapy of chronic non-
cancer pain. Note: In general, if one agent in a class of medications
does not provide adequate analgesia or causes limiting side effects it is
worth pursuing serial trials of one or two others from the class. *See
Table 11. NSAID Nonsteroidal anti-inflammatory drug
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The only COX-2 selective agent available in Canada at the
time of writing is celecoxib; however, others will likely become
available as the safety issues are further clarified.

Clinical guidelines
The Third Canadian Consensus Conference regarding an
evidence-based approach to prescribing NSAIDs was held in
January 2005, at which time the literature, including the
recent trials regarding the cardiovascular risks associated with
the COX-2 selective agents, was reviewed and recommenda-
tions were made. These recommendations are summarized in
Table 2 (27).
General guidelines: NSAIDs are most commonly administered
orally, but certain agents are available for parenteral and rectal
administration. Recently, topical agents have received increased
attention (see section on topical analgesics, page 30). Some
NSAIDs are equivalent to ASA in action, while others are
more efficacious. There is no risk of physiological tolerance,
but there is a ceiling effect (ie, increasing the dose above a cer-
tain level does not produce additional analgesia). Side effect
profiles and pharmacokinetics vary among agents and from
patient to patient as a result of differences in rate of absorption,
metabolism, elimination and ratio of bound-to-unbound drug.
All attempts to rank order the NSAIDs in terms of analgesic
efficacy have been unsuccessful, and broad comparisons are the
best available approach. As mentioned, there is poor correla-
tion between the anti-inflammatory activity and analgesia;
this is not surprising given the fact that these actions involve
different mechanisms.

There are, however, principles that can guide the clinician
in making an appropriate choice. Simplicity of dosing, tolera-
bility, comparative toxicity, efficacy and cost are the main
issues to take into consideration (31). Details regarding
NSAID agents currently available in Canada appear in Table 3.
In chronic pain conditions, the once-a-day or twice-a-day
administration of a long half-life drug has a clear advantage. If a

patient fails to respond to one agent, it is reasonable to select
another, perhaps from a different class. For chronic use, the
lowest dose that provides satisfactory results should be main-
tained. Keep in mind that elderly patients are at higher risk for
adverse effects, particularly GI bleeding, which may be dose
related, so lower doses should be used (at least to start), creati-
nine clearance should be checked and adverse events should
be monitored closely.
Adverse effects: There are a number of adverse effects that
one must be aware of when using NSAIDs. These are reviewed
below according to the system affected. Further details appear
in Tables 2, 4, 5 and 6.
Gastric: Adverse effects of NSAIDs on the GI tract include
dyspepsia and an increased risk of gastric or duodenal ulcer or
upper GI bleed and death. The mechanism involves a decrease
in prostaglandin I2 and prostaglandin E2, which normally
inhibit acid secretion, enhance mucosal blood flow and pro-
mote cytoprotective mucus (32). The NSAIDs vary consider-
ably with respect to gastric toxicity. A systematic review (33)
of 43 trials, involving over 1.3 million patients who had taken
a nonselective NSAID for two months or longer found that
one in five patients developed endoscopically visible ulcers,
one in 70 were symptomatic, one in 150 experienced a bleed or
perforation, and one in 1200 died. Infection with Helicobacter
pylori is a predisposing factor for ulcers even in the absence of
NSAIDs, but NSAIDs can increase the risk of ulcers associated
with H pylori; thus, both eradication of H pylori and the con-
comitant use of a proton pump inhibitor decreases the inci-
dence of ulcers in those requiring NSAIDs (27).

As mentioned previously, the COX-2 selective class was
developed in an effort to decrease GI side effects and is still the
NSAID of choice in patients at risk of perforation, ulcer or
bleed, depending on cardiovascular risk (27). Of the older
nonselective NSAIDs, nabumetone and ibuprofen are agents
that have been well studied. Both have been reported to have a
favourable GI safety profile (22,34). Nabumetone exhibited a
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TABLE 2
Summary of recommendations from the Third Canadian Consensus Conference regarding an evidence-based approach to
prescribing nonsteroidal anti-inflammatory drugs (NSAIDs)

Recommendation

Patient-physician Patients should be fully informed about evolving information regarding the benefits and risks of their treatment options.

communication

Indications NSAIDs, including COXIBs, are generally more effective and preferred by patients over acetaminophen, although a trial 

of acetaminophen is warranted in some patients.

Gastrointestinal toxicity In patients with risk factors for perforations, ulcers and gastric bleeding, a COXIB is the NSAID of choice, depending on the 

patient’s cardiovascular risks. 

If NSAIDs must be used in high-risk patients with a history of gastrointestinal bleeding, a proton pump inhibitor should be 

prescribed as well.

NSAIDs can adversely affect the entire gastrointestinal tract; however, the prevalence of clinically relevant NSAID-associated 

lower gastrointestinal disease is unclear.

Renal issues Before starting an NSAID or COXIB, determine renal status and creatinine clearance in patients older than 65 years or in those

with comorbid conditions that may affect renal function.

Advise patients that if they cannot eat or drink that day, they should withhold that day’s dose of NSAID/COXIB.

Hypertension In patients receiving antihypertensive drugs, remeasure blood pressure within a few weeks after initiating NSAID therapy and 

monitor appropriately; drug doses may need to be adjusted.

Cardiovascular events Patients on rofecoxib have been shown to have an increased risk of cardiovascular events, and data suggest that this risk may 

be an effect of the NSAID/COXIB class. Physicians and patients should weigh the benefits and risks of therapy.

Geriatric considerations NSAIDs/COXIBs should be used with caution in elderly patients, who are at greatest risk of serious gastrointestinal, renal and 

cardiovascular side effects.

Data from reference 27. COXIBS Cyclo-oxygenase-2 selective inhibitors
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total incidence of gastric perforation, ulcer formation and GI
bleeding of 0.03% in a meta-analysis of 4471 patients in eight
controlled trials (35). Although ketorolac is relatively COX-2-
specific, it is highly gastrotoxic and, as a result, carries a five-
day dosing restriction (22).

In a review of GI toxicity, it was identified that 81% of
patients who developed serious GI complications with
NSAIDs reported no previous dyspepsia (32). Prevention is
therefore a priority. A number of risk factors have been identi-
fied, and these are listed in Table 5. The management of
NSAID-related GI risk is presented in Table 6.
Renal: Elderly patients are at particular risk for renal toxicity.
Because renal dysfunction can be present even in the presence
of a normal serum creatinine value, the Consensus Conference

Group has recommended that creatinine clearance should be
checked both before and after initiating conventional NSAIDs
and the COX-2 selective agents (27). A creatinine clearance
slide rule was developed, allowing physicians to align the
patient’s serum creatinine level against weight and read
the calculated creatinine clearance according to the
patient’s age and sex. It is available upon request by e-mail
at creatinineclearance@aol.com. The COX-2 selective agents
do not offer greater renal safety. The risk of NSAID-associated
renal dysfunction is low in most people, and renal complica-
tions are usually reversible on timely withdrawal of the NSAID
in individuals without previous renal disease. In situations of
renal compromise or in concomitant therapy with drugs affect-
ing renal function (eg, diuretics, antihypertensives and

Pharmacotherapy of chronic pain
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TABLE 3
Nonsteroidal anti-inflammatory drugs (NSAIDs)

Common Maximum Analgesic efficacy
trade Usual dose daily compared with ASA

Drug class Drug name name po in mg dose (mg) 650 mg po Comments

Salicylates ASA Aspirin* 325–650, q4-6h 4000 Irreversible antiplatelet effect

Diflunisal Dolobid† 250–500, bid 1500 Superior No antiplatelet effect at lower doses

Propionic acids Ibuprofen Motrin‡, Advil§ 200–800, tid 3200 Superior at both doses Available as suppository, 50 mg/100 mg

Naproxen Naprosyn¶ 125–500, bid 1250 Available as suppository, 500 mg

Naproxen Anaprox¶ 275–550, 1375 275 mg is comparable in

sodium od/bid efficacy with ASA with 

slower onset and longer duration  

of action; 550 mg is superior

Oxaprozin Daypro** 600–1800, od 1800

Ketoprofen – 25–100, tid 300 25 mg comparable; Available as suppository, 50 mg/100 mg

50 mg superior

Indole acetic acids Indomethacin Indocid†† 25–50, tid 200 Comparable High incidence of side effects, not 

recommended for routine use

Sulindac – 150–200, bid 400 Superior

Pyrolizine carboxylic acid Ketorolac Toradol¶ 10, q6h 40 Superior IM formulation available, 10 mg/30 mg 

7 days maximum q4-6h (120 mg/day maximum)

Pyranocarboxylic acid Etodolac Ultradiol‡‡ 200–600, bid 1200 Comparable Relatively COX-2 selective; food

markedly decreases absorption

Phenylacetic acids Diclofenac Voltaren§§ 25–50 150 Diclofenac potassium IM diclofenac reported to be efficacious 

sodium 25–75 150 at 50 mg and 100 mg in renal colic; monitor liver chemistry

superior

Diclofenac Arthrotec-50** 50, 200 µg

+ misoprostol Arthrotec-75** 75, 200 µg

Anthranilic acids Mefenamic acid – 500 1500 Comparable Use restricted to intervals of one week

250

Floctafenine – 200–400 1200 Comparable

Oxicams Piroxicam – 20 20 Comparable in efficacy with Oxicams exhibit long t1/2 (>50 h);

ASA, with slower onset, mobicox is relatively COX-2 selective

longer duration

Meloxicam Mobicox*** 7.5–15, od 15

Tenoxicam Mobiflex¶ 20–40, od 40

Napthylalkanones Nabumetone Relafen††† 1000–2000, od 2000 Relatively COX-2 selective; 

gastric, renal and hematological safety

long t1/2 (>24 h)

COXIBs Celecoxib Celebrex** 100 mg, bid (OA) 400 Comparable in efficacy Highly COX-2 selective, improved GI

200 mg, bid (RA) toxicity, minimal platelet effects,

similar renal toxicity, CV risk

Data from reference 31. Note: Vioxx has been withdrawn from the market at the time of writing pending collection of additional safety information regarding cardio-
vascular risk. *Bayer Inc, Canada; †Merck, USA; ‡McNeil Consumer Healthcare, Canada; §Wyeth Consumer Healthcare, Canada; ¶Hoffmann-La Roche Canada;
**Pfizer Canada Inc; ††Merck Frosst Canada; ‡‡Proctor & Gamble, Canada; §§Novartis Pharmaceuticals Canada; ***Boehringer Ingelheim, Canada;
†††GlaxoSmithKline Inc, Canada. ASA Acetylsalicylic acid; bid Twice daily; CV Cardiovascular; COX-2 Cyclo-oxygenase-2; GI Gastrointestinal; IM Intramuscular;
OA Osteoarthritis; od Once daily; po By mouth; q Every; RA Rheumatoid arthritis; t1/2 Half life; tid Three times daily
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cyclosporine A), the risks may be much higher and caution
should be used (27).
Hemostases: The inhibition of COX-1 is associated with
decreased platelet thromboxane A2 with subsequent increases
in bleeding time. Individuals taking anticoagulants or clopido-
grel (Plavix, Sanofi-Synthelabo Canada Inc), or those with
bleeding disorders may have their risk of bleeding increased by
the use of a conventional NSAID. COX-2 selective agents
should not alter bleeding time. Specifically, nabumetone has
no significant effect on bleeding time, sulindac has mixed
effects and indomethacin demonstrates pronounced effects on
bleeding time (22). When platelet function is of particular
concern, acetaminophen or one of the nonacetylated salicy-
lates should be considered.
Cardiovascular: The increased risk of myocardial infarction and
stroke seen with the COX-2 selective agents was reviewed
above (see the section on conventional NSAIDs versus COX-2
selective agents, page 13). In addition, the NSAIDs can raise
blood pressure in normotensive and hypertensive individuals
(average systolic increase 3 mmHg to 7 mmHg and average
diastolic increase 1 mmHg to 3 mmHg) in 7% to 16% of
patients, respectively. Furthermore, NSAIDs, including the
COX-2 selective agents, antagonize the antihypertensive
effects of agents that act on the renin-angiotensin-aldosterone
system. This includes beta-blockers, angiotensin-converting
enzyme inhibitors and angiotensin II receptor antagonists.
Calcium channel blockers appear to be the least affected.
Thus, blood pressure should be monitored regularly and the
lowest effective dose of NSAID should be used for the shortest
time possible (27).

On the one hand, the FDA has asked the manufacturers of
NSAIDs to revise their labels to include a boxed warning high-
lighting the potential for increased risk of cardiovascular
events and GI bleeding associated with their use. On the other
hand, the nonselective NSAIDs have been associated with
reduced odds of nonfatal myocardial infarction relative to
nonusers (30), and low-dose ASA continues to be used for
stroke prevention. As new evidence emerges, the details
regarding the risk-benefit assessment in the use of NSAIDs,
both selective and nonselective, will be further clarified. In the
meantime, the recommendations presented in Table 2 provide
the best evidence-based guidance to date.

ACETAMINOPHEN
Acetaminophen is an effective oral analgesic and antipyretic.
It is equianalgesic and equipotent with ASA in most types of
pain, excluding inflammatory arthritic pain. In head-to-head
patient preference studies comparing acetaminophen with
NSAIDs in the treatment of osteoarthritis, over twice as many
patients preferred NSAIDs to acetaminophen. Given its safety
profile, however, acetaminophen can still be considered the
first-line drug for patients with osteoarthritis (27).
Acetaminophen does not possess a significant anti-inflammatory
effect (36). Until recently, the mechanism of action for this
agent has been poorly understood. It is a weak inhibitor of
prostaglandin synthesis in peripheral tissues, but has been pos-
tulated to exert analgesic effects by selective inhibition of
prostaglandin formation in the brain (37). Growing evidence
supports the involvement of a central serotonergic mechanism
in analgesic actions of acetaminophen (38-40).

Acetaminophen is rapidly absorbed from the GI tract and
reaches peak plasma levels in 30 min to 60 min. It is metabo-
lized by the liver and excreted in urine. The plasma half-life is
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TABLE 4 
Nonsteroidal anti-inflammatory drug (NSAID) adverse
effects

Adverse effects of most concern

Gastrointestinal Gastrointestinal ulceration and intolerance

Renal Inhibition of prostaglandin-mediated renal function

Hemostatic Blockade of platelet function

Pregnancy Inhibition of uterine motility may prolong gestation

Immune Hypersensitivity reactions

Cardiovascular Increased blood pressure

Interactions Warfarin: NSAIDs bind to plasma proteins and can 

displace from binding site 

TABLE 5
Risk factors for the development of nonsteroidal anti-
inflammatory drug (NSAID)-associated gastroduodenal
ulcers

Established risk factors • Advanced age (>70 years)

• History of ulcer

• Concomitant use of steroids

• Higher doses, use of more than one NSAID

• Concomitant use of anticoagulants

• Serious systemic disorder

Probable risk factors • Infection with Helicobacter pylori

• Cigarette smoking

• Consumption of alcohol

TABLE 6
The use of nonsteroidal anti-inflammatory drugs (NSAIDs)
in relation to gastrointestinal (GI) safety

Patients at low risk for GI complications (ie, <65 years of age with no risk

factors for  upper GI complications)*

• Nonselective NSAIDs are appropriate

Patients >65 years or any patient with a suspected history of ulcer*

• Test for Helicobacter pylori and eradicate if positive before using an 

NSAID

In elderly patients without cardiovascular risks*

• COX-2 selective agent preferred†

Patients with GI risk factors on low-dose ASA who require a NSAID*

• Treat with a proton pump inhibitor for gastroprotection 

• Note the combination of a COX-2 selective agent with ASA carries  

risks of GI complications similar to nonselective NSAIDs alone

Ulcer‡

• Discontinue NSAID and switch to acetaminophen or nonacetylated 

salicylate

• If NSAID must be continued, use a proton pump inhibitor concurrently

until ulcer is healed

Prophylaxis after ulcer heals‡

• Misoprostol (prostaglandin E1 analogue)

• Proton pump inhibitor

*From reference 27; †Caution should be used; ‡From reference 32. ASA
Acetylsalicylic acid; COX-2 Cyclo-oxygenase-2
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2 h to 3 h, and plasma protein binding is negligible (36). In
recommended doses, acetaminophen is well tolerated and side
effects are mild. The GI profile of this agent is usually benign.
On occasion, patients may experience abdominal pain or diar-
rhea that may improve with decrease or discontinuation of
acetaminophen. There is no effect on platelet function. The
main concern is that of hepatotoxicity in patients who are
alcoholic or who have liver disease. In acute overdose, a poten-
tially fatal adverse effect is hepatic necrosis. The conventional
oral or rectal adult dose of acetaminophen is 500 mg to 1000 mg
every 4 h to 6 h (see maximum doses below). There is a shal-
low dose-response curve, so increasing the dose further does not
confer additional analgesia. The total daily dose should not
exceed 4000 mg, and for chronic use, the dose should be limited
to 2500 mg/day.

ANTIDEPRESSANTS
Tricyclic antidepressants
The first controlled trial of the analgesic effect of amitriptyline
in patients who were not depressed was performed in patients
with postherpetic neuralgia (41). Several reviews of random-
ized, controlled trials have concluded that tricyclic antidepres-
sants (TCAs) exhibit clear analgesic efficacy in a number of
chronic pain conditions (42-47). Specifically, TCAs have
demonstrated analgesia in pain caused by diabetic neuropathy,
postherpetic neuralgia (for which there is a solid body of evi-
dence to support efficacy), tension headache, migraine, atypi-
cal facial pain, fibromyalgia and low back pain. However,
TCAs do not appear to be efficacious in painful HIV sensory
neuropathy (48), spinal cord injury (49) and cisplatin-induced
neuropathy (50). In neuropathic pain, TCAs relieve brief lan-
cinating pain, constant dysesthetic pain, allodynia and sponta-
neous pain. The pain relief from TCAs is generally moderate
in degree, and is accompanied by side effects such as sedation,
postural hypotension, and anticholinergic side effects such as
dry mouth and constipation. The analgesic effect is independ-
ent of the effect on mood. TCAs with a balanced inhibition of
serotonin (5-hydroxytryptamine [5-HT]) and noradrenaline
(NA) reuptake, such as amitriptyline, imipramine and
clomipramine, as well as agents with greater NA reuptake inhi-
bition, such as desipramine and nortriptyline, appear to be
effective analgesics. A meta-analytic review (47) of controlled
trials examining antidepressants in the treatment of neuro-
pathic pain provides some guidance in assisting with which of
the TCAs to use first. This review included 21 eligible placebo-
controlled trials, 15 of which involved tricyclics. Of these,
13 trials contained information allowing calculation of num-
bers needed to treat (NNTs) for individual TCAs (NNT: the
number of patients that must be treated for one patient to
obtain a defined reduction in their pain; in this case, a 50%
reduction in the pain). Table 7 provides further detail regard-
ing NNT for benefit, and minor and major harm. There is
some support for doxepin in the treatment of chronic, non-
cancer pain according to another good systematic review, but
NNT data were not available (51).
Mechanisms of action: Initially, it was thought that the pri-
mary mechanism of action for analgesia might be the reuptake
blockade of NA and 5-HT, leading to enhanced synaptic activ-
ity of these amines in pathways modulating pain, particularly
those originating in the brain stem and projecting to the spinal
cord. Accumulating evidence supports other potential mecha-
nisms of action as presented below.

Opioid action: Key observations supporting an opioid connec-
tion are the ability of naloxone (an opioid antagonist) to
inhibit antinociception, and the ability of chronic antidepres-
sant administration to alter endogenous opioid levels (met-
and leu-enkephalin) and opioid binding in the central nervous
system (CNS) (52). Antidepressants have low affinity for opi-
oid receptors, so the opioid link may be related to indirect
mechanisms.
Sodium and calcium channel blockade: Antidepressants can block
sodium (53,54) and calcium channels (55), both of which are
important in neuronal and nociceptive signalling. Thus, the
possibility exists that these properties may contribute to
antinociception. Indeed, local anesthetic actions have been
documented following peripheral administration of antidepres-
sants to adjacent nerves (56,57).
NMDA receptor antagonism: Antidepressants block NMDA
receptors that are known to be important in central sensitiza-
tion, which contributes to inflammatory and neuropathic pain.
Amitriptyline has been demonstrated to exhibit NMDA
antagonist activity in the presence of inflammatory hyperalge-
sia (58).
Adenosine: Adenosine receptor antagonists such as methylxan-
thines (caffeine, theophylline) have been demonstrated to
inhibit antinociception by TCAs following acute (59-62) and
chronic systemic administration (63) in animal models, sup-
porting an adenosine link in their action.

Moderate doses of caffeine, equivalent to those used by the
majority of adults in coffee-consuming populations, are capable
of blocking the antinociceptive actions of amitriptyline in pre-
clinical studies (63). Thus, it is possible that two cups of coffee
per day or more could limit the analgesic effect of TCAs. We
await studies in humans to answer this question definitively.
Potassium channels: Antidepressants open certain potassium
channels, thus stabilizing membranes and leading to an
inhibitory effect on neuronal activity. This inhibitory effect
may contribute to a central antinociceptive action (64,65).
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TABLE 7
Average numbers needed to treat (NNT) among placebo-
controlled trials examining tricyclic antidepressants
(TCAs), and serotonin and noradrenaline reuptake
inhibitor antidepressants for neuropathic pain for benefit
(50% reduction of pain), and minor and major harm 

NNT NNT ‘minor NNT ‘major Number of
Agent (references) ‘benefit’ harm’ harm’* studies†

Amitriptyline (47,51) 2.4 20.4 30.5 6

Imipramine (47,51,77) 2.1 1.4 13.7 4

Desipramine (47,51) 2.4 12.4 15.2 3

Nortriptyline (47,51) 2.6 1.4 – 3

Clomipramine (47,51) 2.1 no dichotomous 8.7 1

data available

Average TCAs 2.3 8.9 17

Venlafaxine (51,76,77) 4.0 2

SSRIs (51,88) 6.7 3

*Major harm consists of withdrawal from the study due to adverse effects;
†This column refers to the number of studies for which there was adequate
information with which to calculate an average NNT. Please note that these
figures derive from studies using different methodologies, different data
analyses, with different numbers of patients. There are few comparative trials
and the external validity may be poor because of selection that goes into tri-
als. Thus the NNT data is a rough guide only. SSRIs Serotonin-specific reup-
take inhibitors
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Other actions: TCAs block receptors for a number of other neu-
rotransmitters, including histamine H1, muscarinic and nico-
tinic cholinergic, 5-HT2 and alpha-adrenergic receptors.
These actions explain certain side effects, but may also con-
tribute to the analgesic properties because each is involved in
nociceptive signalling (66,67).
Clinical guidelines: Because most patients with chronic pain
experience poor sleep, and because a number of the antide-
pressants have sedative qualities that can benefit sleep, a TCA
with some sedation (eg, amitriptyline) is generally chosen as a
first-line therapy when insomnia is also present. If patients find
these agents too sedating, a less sedating agent such as
desipramine or nortriptyline is chosen. Table 8 presents details
that should aid clinicians in choosing an appropriate agent.

Doses less than those used for depression generally have
been used in analgesic regimens. Unfortunately, there is little
data regarding dose-response relationships with the analgesic
actions of antidepressants (43). Usual guidelines are to start
patients at a dose of 10 mg to 25 mg given at bedtime (unless
one of the more activating agents is chosen; then, the dose
should be taken in the morning). The dose may then be titrated
every three to five days by a further 10 mg to 25 mg (in elderly
patients titrate every five to seven days) until a therapeutic
response is achieved or persistent bothersome side effects
occur. There is a broad dose range within which analgesic
effects can occur, but for most TCAs, a therapeutic response
occurs between 10 mg/day and 75 mg/day in most patients.

One study (68) examining imipramine for treatment of dia-
betic neuropathy found that most patients appeared to obtain
optimum relief at or below 400 nM/L, a plasma concentration
that required imipramine doses of 125 mg/day to 350 mg/day.
These investigators caution that because of variability in
pharmacokinetics and plasma TCA concentrations needed
to obtain an optimum response, one should not necessarily
discontinue treatment because of inadequate response at standard

doses such as 100 mg/day. Thus, in selected patients it may be
reasonable to increase the dose levels that are normally used for
depression as long as limiting side effects do not occur; however,
this will be the case in a small minority of patients. Blood lev-
els for TCAs may be obtained to assure adequate dosing in a
situation in which the physician finds that higher doses are nec-
essary. Special caution should be used in elderly populations,
who may require the lower range of dosing and conservative
titration schedules. Pain relief approaches maximum values
after four days of treatment at the therapeutic level. If a patient
does not experience a therapeutic response, or if bothersome
side effects occur, it is reasonable to try another agent.

The main drawback of the TCAs is their adverse side effect
profile (Table 8). This is related to the fact that TCAs exhibit
activity on a number of neurotransmitter receptors with result-
ant anticholinergic, sedating, autonomic and cardiovascular
effects. For this reason, TCAs must be used with caution in
patients with a history of cardiovascular disease, glaucoma, uri-
nary retention and autonomic neuropathy, and with extreme
caution in elderly patients (42). The main contraindications
to the use of the antidepressants are significant cardiac arryth-
mias, prostatic hypertrophy and narrow angle glaucoma. A
study of depressed patients with ischemic heart disease found
that 20% of patients treated with nortriptyline after a myocar-
dial infarction developed adverse cardiac events (69). The
Fourth International Conference on the Mechanisms and
Treatment of Neuropathic Pain (42) therefore recommended a
screening electrocardiogram to check for cardiac conduction
abnormalities before beginning treatment with TCAs, espe-
cially in patients older than 40 years. Caution is also recom-
mended when there is a risk of suicide or accidental death by
overdose.

There is some variation among the TCAs with regard to
side effect profiles. Most are sedating, cause anticholinergic
side effects such as dry mouth and constipation, and can cause
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TABLE 8
Analgesic antidepressants

Neurotransmitter Most common side effects (%)

Therapeutic profile
Common range GI distress,

trade for pain Half-life Orthostatic Weight Dry Consti- nausea,
Drug name (mg/24 h) (h) NA 5-HT Sedation hypotension gain mouth pation diarrhea 

Tricyclics

Amitriptyline Elavil† 10–150* 10–46 +++ +++ >30 >10 >30 >30 >10 >2

Doxepin Sinequan‡ 10–150* 8–36 +++ ++ >30 >10 >10 >30 >10 <2

Trimipramine Surmontil§ 10–150* 7–30 ++ + >30 >10 >10 >10 >10 <2

Imipramine Tofranil¶ 10–150* 4–34 +++ +++ >10 >30 >10 >30 >10 >10

Clomipramine Anafranil** 10–150* 17–37 +++ ++++ >2 >10 >10 >30 >10 >10

Desipramine Norpramin§ 10–150* 12–76 +++++ ++ >2 >2 >2 >10 >2 >2

Nortriptyline Aventyl†† 10–100* 13–88 ++++ ++ >2 >2 >2 >10 >10 <2

Serotonin/noradrenaline reuptake inhibitors

Venlafaxine Effexor‡‡ 37.5–225 3–7 (parent) ++ ++++ >10 >10 <2 >10 >10 >30

9–13 (metabolite)

Duloxetine Cymbalta§§ 60–120 10 ++++ +++++ >10 <10 <2 >10 >10 >10

*The therapeutic range for depression is up to 200 mg/24 h for nortriptyline and to 300 mg/24 h for the remaining tricyclic antidepressants; generally, these doses
are not required for an analgesic effect and the usual dose will consist of 75 mg/24 h or less; †1560678 Ontario Inc, Canada; ‡ERFA Canada Inc; §Aventis Pharma
Inc, Canada; ¶Novartis Pharmaceuticals, Canada; **Oryx Pharmaceuticals Inc, Canada; ††Pharmel Inc, Canada; ‡‡Wyeth Canada; §§Lilly, USA. 5-HT 
5-Hydroxytryptamine; GI Gastrointestinal; NA Noradrenaline. Adapted from reference 286
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postural hypotension and troublesome weight gain. In elderly
patients, the risk of postural hypotension is increased.
Nortriptyline and desipramine have fewer adverse effects and
are generally the better tolerated of these agents (42).

Potential drug interactions of importance include interfer-
ence with the antihypertensive effects of guanethidine, cloni-
dine and similarly acting compounds; a risk of paralytic ileus
when used in combination with anticholinergic drugs; enhanced
response to alcohol, barbiturates and other CNS depressants;
decreased insulin sensitivity with amitriptyline; and a possible
serotonin syndrome when used with other serotonergic agents
(eg, serotonin-specific reuptake inhibitors [SSRIs], sumatriptan
and other triptans which are serotonin agonists). When used
with opioids, TCAs may enhance the analgesic effect, but may
also lead to additive sedation. When used with opioids, plasma
levels of desipramine are increased; there is also marked inhibi-
tion of conversion of codeine to morphine with most of the
TCAs (42). This is probably due to a decrease in activity of the
cytochrome 2D6 isoenzyme. Except in special circumstances,
one should avoid using the TCAs with irreversible monoamine
oxidase inhibitors (phenelzine and tranylcypromine) due to a
risk of serotonin syndrome.

Serotonin and NA reuptake inhibitors
Venlafaxine: Venlafaxine is an effective antidepressant with
strong inhibition of 5-HT and NA reuptake, and minimal
muscarinic, histaminergic and adrenergic activity; it does not
have the anticholinergic side effect profile of the TCAs. This
agent is of interest because of its balanced neurotransmitter
profile (making it similar in action to TCAs) and its similar
structure to tramadol, an analgesic with both opioid agonist
and monoaminergic activity (70). A number of uncontrolled
reports indicate that venlafaxine is effective in postherpetic
neuralgia, painful polyneuropathy, headache, neuropathic
pain, atypical facial pain and radicular back pain (71-74). A
recent randomized, controlled trial (n=244) (75) examining
venlafaxine extended release in the treatment of painful dia-
betic neuropathy found that the NNT for 50% pain reduction
was 4.5 at week 6, and noted that the NNT values for the higher
dose of venlafaxine extended release (150 mg/day to
225 mg/day) were comparable with those of tricyclics and
gabapentin. A randomized, controlled trial (n=29) (76) exam-
ined venlafaxine compared with imipramine and placebo in
treating painful polyneuropathy and demonstrated that ven-
lafaxine 225 mg/day was superior to placebo and was compara-
ble with imipramine 150 mg/day in reducing constant,
paroxysmal and pressure-evoked pain. In this study, the NNT
to obtain one patient with moderate or better pain relief was
5.2 for venlafaxine and 2.7 for imipramine. Venlafaxine was
not superior to imipramine with respect to tolerability, because
a higher number of patients withdrew because of side effects
with venlafaxine than with imipramine. There was a higher
incidence of dry mouth and sweating with imipramine and
tiredness with venlafaxine. A smaller, lower dose placebo-
controlled trial (77) (n=13) using venlafaxine 37.5 mg/day to
75 mg/day found no difference from placebo on average daily
pain intensity; however, average pain relief and maximum pain
intensity were significantly lower with venlafaxine than with
placebo in the treatment of neuropathic pain following treat-
ment of breast cancer. Thus, there is initial evidence indi-
cating that venlafaxine in a dose range of 150 mg/day to
225 mg/day may exhibit some analgesic effect; however, the

NNT to obtain an analgesic effect is higher than with the
TCA group. Further controlled trials are necessary. One poten-
tial advantage is the different and nonanticholinergic side
effect profile compared with TCAs.

The recommended starting dose for venlafaxine is 37.5 mg
tablets titrated every three to seven days to a maximum daily
dose of 225 mg, given as two divided doses. The most common
side effects are nausea, dyspepsia, sweating, somnolence and
insomnia. In the larger trial reviewed above, seven patients
had clinically important electrocardiogram changes (primary
atrioventricular block, ventricular extrasystoles and atrial fib-
rillation) thought to be possibly treatment related, but overall,
it was identified that the safety and tolerability of venlafaxine
was not compromised at the higher dose level (75). In elderly
patients, an increase in blood pressure is possible, so blood
pressure should be monitored.
Duloxetine: Like venlafaxine, duloxetine hydrochloride
exhibits potent and relatively balanced 5-HT and NA reuptake
inhibition. In addition it also lacks significant affinity for mus-
carinic, histamine H1, alpha-1-adrenergic, dopamine and opioid
receptors. Preclinical work has supported an antinociceptive
effect in models of persistent and inflammatory pain (78). To
date, there are three randomized, controlled trials examining the
efficacy of duloxetine in the treatment of pain. Two of the three
trials examined duloxetine in treatment of diabetic neuropathy
and the other in the treatment of fibromyalgia. In a multidose trial
of 457 patients with diabetic neuropathy, duloxetine 60 mg/day
and 120 mg/day significantly reduced pain severity beginning at
week 1 and this continued throughout the 12-week study as
compared with placebo. A dose of 20 mg/day did not differ sig-
nificantly from placebo (79). A second 12-week trial comparing
duloxetine 60 mg/day and 120 mg/day with placebo in
334 patients with diabetic neuropathic pain found that duloxe-
tine was significantly more effective than placebo in reducing
pain scores (80). In fibromyalgia, it was found that duloxetine
exhibited efficacy for pain at weeks 1 to 4, but that by week 5,
significance was lost and was not regained for the 12 weeks of
the trial, with regard to the primary outcome measure for pain
(Fibromyalgia Impact Questionnaire Pain Item) (78). The
authors noted that there was significant improvement in the
total score on the Fibromyalgia Impact Questionnaire at weeks 4
and 12 regardless of the patient’s depression status (38% of
enrolled patients had a major depressive disorder); however, this
measure includes items on fatigue, tiredness on awakening and
stiffness as well as pain. A randomized, controlled trial examined
duloxetine 60 mg once daily in the treatment of painful physical
symptoms in patients with a major depressive disorder (81).
According to the primary outcome measure for pain (Brief Pain
Inventory Average Pain Score), results indicated that duloxe-
tine was significantly better than placebo at early and interme-
diate visits (one, two and five weeks), but the difference was not
significant at the end of the study (seven weeks). Thus, at pres-
ent, there is preliminary evidence to suggest that duloxetine may
be helpful in painful diabetic neuropathy, and there is no support
for a sustained analgesic effect in fibromyalgia or for painful
physical symptoms in patients with major depressive disorder.
Further randomized, controlled trials in nondepressed patients
with pain are required.

SSRIs
The SSRI antidepressants are generally used as the first-line
treatment in depression due to equivalent efficacy and a better
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side effect profile (most common side effects include agitation,
anxiety, sleep disturbance, tremor, sexual dysfunction and
headache). SSRIs are also safer in cases of overdose. The liter-
ature regarding their potential as analgesics has been conflict-
ing (43). Of 10 controlled trials examining SSRIs in the
treatment of chronic headache, three found SSRIs to be no
better than placebo and two found them to be marginally supe-
rior to placebo. In the remainder, there was some improvement
but the analgesic effect was not superior to the comparison
drug (82). There are three placebo-controlled trials using
SSRIs in diabetic neuropathy; the larger study (n=46) found
no difference between fluoxetine and placebo (83), while the
two smaller studies found that paroxetine (84) and citalopram
(85) exhibited some analgesic effect compared with placebo.
In studies examining SSRIs compared with TCAs (83,84,86),
analgesia with TCAs was superior in every case (43).

In a review of placebo-controlled trials involving painful
polyneuropathy, the NNT value for 50% pain relief for TCAs
was 2.6 and for SSRIs was 6.7; values for other agents were 2.5
for sodium channel-blocking anticonvulsants, 4.1 for calcium
channel-blocking anticonvulsants like gabapentin and 3.4 for
tramadol (87). A further systematic review of antidepressants
for diabetic neuropathy and postherpetic neuralgia reported
similar NNT values for TCAs (NNT 2.1 to 3.5); much less
benefit was observed with SSRIs, which did not differ from
placebo (88). Thus, the literature indicates that the SSRIs are
less likely to exhibit efficacy as analgesics. In the case of
comorbid depression when treatment of the depression is the
priority, if TCAs are contraindicated, and venlafaxine has
either failed or is too costly for the patient, then one may make
the decision to use an SSRI as a first-line agent. When using
SSRIs it is important to be aware of the metabolism in the liver
by cytochrome P450 isoenzymes and potential interactions.
Citalopram and escitalopram have the least impact on the
cytochrome P450 isoenzymes (89). In elderly patients, fluoxe-
tine should be avoided due to its extensive half-life (two to
three days with active metabolite seven to nine days).

Other antidepressants
There is a single trial examining the dopamine and NA reup-
take inhibitor bupropion in neuropathic pain, and this demon-
strated an analgesic effect at a dose of 150 mg to 300 mg (90).
However, the side effect profile (related to the dopaminergic
system, delusions, hallucinations, seizure risk) argues against
the use of this agent in elderly populations. The serotonin-2
antagonist/reuptake inhibitor trazodone is not an analgesic.
Three of four placebo-controlled trials regarding trazodone
were negative. There are no randomized, controlled trials
examining the monoamine oxidase inhibitors in nondepressed
patients with pain (43).

In conclusion, there is clear support that TCAs are analgesic
and therefore a reasonable option to consider in the treatment
of pain. The side effect profile obliges clinicians to use caution
in elderly populations. In situations in which there are relative
contraindications to the use of the TCAs (see above), analgesic
agents other than the antidepressants are recommended as first-
line agents. At present, there is inadequate evidence to support
using venlafaxine or duloxetine as first-line agents.

Comorbid pain and depression
How does one choose the best antidepressant for patients
suffering with comorbid pain and depression? No single

antidepressant drug has proved to be more efficacious than any
other for treatment of depression (91). However, recent evi-
dence indicates that the dual-action antidepressants may exhibit
increased efficacy in the treatment of depression alone. A recent
meta-analysis of eight randomized, controlled trials comparing
SSRIs with venlafaxine found that at high doses, 45% of
patients achieved remission on venlafaxine, 35% on SSRIs and
25% on placebo (92). This observation, together with prelimi-
nary evidence suggesting that venlafaxine may be analgesic, pro-
vides support for using a serotonin and NA reuptake inhibitor
such as venlafaxine as the first-line agent in treating comorbid
pain and depression. However, it is important to be aware that
existing evidence has not demonstrated a clear analgesic effect
with venlafaxine (see venlafaxine section on page 19).

ANTICONVULSANTS
There is good evidence that certain anticonvulsants exhibit
analgesic action in neuropathic pain. This is on the basis of
their ability to reduce neuronal excitability (11). There are dif-
ferences among agents with regard to the specific mechanisms.
For example, gabapentin modulates neuronal calcium chan-
nels, and carbamazepine and lamotrigine act on sodium chan-
nels, while topiramate acts on both. It has been argued that the
best name for this class of drugs would be neuromodulators
(93). The most well-studied agents are gabapentin, pregabalin
and carbamazepine; however, there is growing evidence for
lamotrigine, topiramate and oxcarbazepine. Table 9 presents fur-
ther detail regarding anticonvulsant neuromodulators exhibit-
ing analgesic potential, proposed mechanisms of action and
dosing.

Gabapentin
Gabapentin (Neurontin, Pfizer Canada Inc) has become
widely used for the management of chronic neuropathic pain
and epilepsy. This agent was originally developed as a struc-
tural analogue of gamma-aminobutyric acid (GABA) but
does not actually bind to GABA or affect GABA reuptake or
metabolism (11,94). Gabapentin binds with high affinity to
the α2-δ subunit of voltage-dependent calcium channels;
while it is thought that inhibition of high voltage activated
calcium currents is a potential mechanism of action in analge-
sia (95), this remains to be determined (11).

Several large, randomized, controlled trials have provided
evidence that gabapentin is significantly more analgesic than
placebo in postherpetic neuralgia (96,97), diabetic neuropathy
(98-100) and mixed diagnoses of neuropathic pain (101).
There is also support for an analgesic effect in spinal cord
injury (102) and trigeminal neuralgia (101), and in prophylaxis
of chronic daily headache (103). Overall, gabapentin was well
tolerated, and the most common adverse events were mild to
moderate dizziness and somnolence, most of which occurred in
the initiation phase (96,101). Additional side effects include
ataxia and confusion (11). Dosing usually starts with 300 mg
orally once daily; this can be increased by 300 mg every five
days until adequate analgesia is accomplished or until limiting
side effects are encountered. The large trials used doses of
1800 mg/day (96) and 2400 mg/day (96,101,104); in the trial
using two doses, there did not appear to be a significant differ-
ence between the two doses with regard to efficacy compared
with placebo, but the trial was not designed to look at dose
response (96). Most authors recommend a dose range of
1800 mg/day to 3600 mg/day (93,96,97). There are only two
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comparative trials comparing gabapentin with other anal-
gesics: one head-to-head trial with amitriptyline (98) that
found that both agents exhibited similar efficacy but with dif-
ferent side effects and one placebo-controlled trial examining
gabapentin alone and in combination with morphine (14),
which demonstrated the combination to be superior than
either agent alone.

Pregabalin
Pregabalin, like gabapentin, is a structural analogue of GABA
but does not interact with GABA-A or -B receptors. The exact
mechanism of action is unclear but it is known to selectively
bind with high affinity to α2-δ protein, an auxiliary subunit of
voltage-gated calcium channels, and thus may modulate presy-
naptic release of excitatory neurotransmitters (105). Large,
randomized, controlled trials have indicated that pregabalin
exhibits significant analgesic efficacy in postherpetic neuralgia

(106,107) and painful diabetic peripheral neuropathy (108-
110).

Pregabalin is generally well tolerated; the most common
side effects are dizziness and somnolence. Renal excretion is
the primary route of elimination; 98% of the administered drug
is eliminated unchanged in the urine (105). Pregabalin has
been studied in individuals with varying degrees of renal func-
tion and was effectively cleared in patients with end-stage
renal failure undergoing dialysis (111). It has also been deter-
mined that the analgesic effect of pregabalin is evident within
the first week of treatment (106,107,109,110). The effective
dose range is from 150 mg/day to 600 mg/day orally and is given
in two or three divided doses per day; 150 mg/day may be inad-
equate in some patients. In patients who received start doses of
300 mg/day, significant analgesia was identified within one to
three days (106,112). An initial dose of 150 mg/day may be
increased to 300 mg after three to seven days based on response
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TABLE 9
Anticonvulsants with documented analgesic effects

Indications
Agent Dose range Mechanism supported by at

(mg/day) of action least one RCT* Side effects Comments

Gabapentin 1200–3600 N-type calcium PHN, DN, mixed Sedation, Does not require metabolism in liver, so is a better 

(Neurontin†) channel blocker neuropathic dizziness choice in liver dysfunction; clearance will be 

pain ataxia, diminished in renal dysfunction

confusion

Pregabalin 150–600 α2-δ protein of voltage- PHN, DN Dizziness, Analgesic effect is seen within first three days; 

(Lyrica†) gated calcium somnolence does not require liver metabolism; renal excretion  

channels primary route of elimination

Carbamazepine 200–2000§ Sodium channel TN Sedation, CBC, electrolyte and liver function studies 

(Tegretol‡) blockade dizziness, pretreatment and every two weeks for three months,

ataxia, then less frequently§ (the hyponatremia may  

diplopia, result in a confusional state); most serious potential

hepatitis, side effects are aplastic anemia, hepatitis, serious

rash, dermatological reactions¶

hyponatremia

Lamotrigine 200–400 Sodum channel TN, DN, Mild rash to serious CBC and liver function studies pretreatment and at 

(Lamictal**) blockade poststroke dermatological four weeks

pain, spinal reactions††

cord injury

Oxcarbazepine 600–1200 Sodium channel TN Sedation, CBC, electrolyte and liver function studies 

(Trileptal‡) blockade headache, pretreatment and at four weeks

dizziness,

rash¶, Serious dermatological reactions and multiorgan

vertigo, hypersensitivity reactions have been reported 

ataxia,

nausea,

diplopia,

hyponatremia

Topiramate 50–200 Sodium channel Migraine Paresthesia, Effect is modest; topiramate was associated with 

(Topamax‡‡) blockade, prophylaxis fatigue, approximately one less migraine per month than 

↑ GABA inhibition, nausea, placebo in three large RCTs

↓ glutamate excitation, anorexia,

modulates calcium weight loss,

channels changes in taste

Data from references 115, 117 and 282. *For details see section relating to the specific agent in the text; †Pfizer Canada Inc; ‡Novartis Pharmaceuticals Canada
Inc; §Doses of up to 2000 mg/day may be required in trigeminal neuralgia (TN) (116); ¶Life threatening dermatological reactions such as Stevens-Johnson syn-
drome, toxic epidermal necrolysis and lupus may be serious and require discontinuation of carbamazepine and oxcarbazepine; **GlaxoSmithKline Inc, Canada;
††Rash ranging from simple morbilliform type to potentially serious rashes, including Stevens-Johnson syndrome and toxic epidermal necrolysis have been reported
(283); ‡‡Janssen-Ortho Inc, Canada. CBC Complete blood count; DN Diabetic neuropathy; GABA Gamma-aminobutyric acid; PHN Postherpetic neuralgia; RCT
Randomized, placebo-controlled trial; ↑ Increases; ↓ Decreases
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and tolerability; if necessary, the dose may be increased to
600 mg/day after an additional seven days. In cases of renal
impairment the lower dose range should be used.

The overall benefit of pregabalin is that it seems to offer
approximately a 30% advantage over placebo, which is similar
to that of gabapentin. To date, there are no head-to-head trials.

Carbamazepine
Carbamazepine’s (Tegretol, Novartis Pharmaceuticals Canada
Inc) primary mechanism in stabilizing neuronal excitability is
through sodium channel blockade (11,95). Controlled trials
have demonstrated analgesic effects in trigeminal neuralgia,
diabetic neuropathy and migraine prophylaxis (94,113-115).
Survey data suggest that carbamazepine may also be of benefit
in glossopharyngeal neuralgia, paroxysmal pain in multiple scle-
rosis (MS), postsympathectomy pain, lancinating pain in can-
cer and post-traumatic neuralgia (94,113,116). Carbamazepine
remains the most successful first-line approach in treatment of
trigeminal neuralgia (115). Effective doses range from
400 mg/day to 800 mg/day to as much as 2000 mg/day (115). It
is recommended that dosing ‘start low and go slow’; start with a
controlled release preparation of 100 mg to 200 mg every 8 h to
12 h orally, with as-needed rescue doses of the shorter acting
preparation of 100 mg to 200 mg every 4 h. Dose escalation
with the longer-acting preparation may then be determined
based on therapeutic and side effects (115).

Oxcarbazepine
Oxcarbazepine (Trileptal, Novartis Pharmaceuticals Canada
Inc) is a ketoanalogue of carbamazepine and is essentially
100% absorbed and converted almost immediately to the
active 10-hydroxy metabolite, MHD (10,11-dihydro-10-
hydroxy-5H-dibenzo(b,f)azepine-5-carboxamide). Both oxcar-
bazepine and its metabolite inhibit voltage-dependent sodium
channels, while the metabolite also inhibits potassium chan-
nels (117). A recent review found three randomized, con-
trolled trials demonstrating an analgesic effect in trigeminal
neuralgia, and one controlled trial found comparable analgesia
between amitriptyline and oxcarbazepine in cancer-related
neuropathic pain, with fewer adverse events in the oxcar-
bazepine group. There were two case series reporting an anal-
gesic effect in postherpetic neuralgia (117).

Lamotrigine 
Lamotrigine (Lamictal, GlaxoSmithKline Inc, Canada) is a
use-dependent inhibitor of neuronal sodium channels.
Lamotrigine has been reported to exhibit analgesic effects in
a case series of patients with painful diabetic neuropathy
(118) and in open trials of trigeminal neuralgia, diabetic neu-
ropathy, pain in MS and complex regional pain syndrome
(119). Randomized, controlled trials have demonstrated a
significant analgesic effect for lamotrigine compared with
placebo in patients with trigeminal neuralgia (300 mg/day)
(120), diabetic neuropathy (200 mg/day, 300 mg/day and
400 mg/day) (121), central poststroke pain (200 mg/day)
(122) and incomplete spinal cord injury pain (400 mg/day)
(123). In HIV neuropathy, there was initial evidence of
greater reduction in pain scores for patients on lamotrigine
(300 mg/day) than for patients taking placebo (124). A larger
trial found no difference in average pain score among HIV
patients on lamotrigine compared with placebo when looking
at the whole sample, but when subgroups were examined,

patients receiving antiretroviral therapy exhibited signifi-
cantly reduced pain with lamotrigine (mean dose 377 mg/day
to 402 mg/day) compared with those receiving placebo. A trial
examining a dose of 200 mg/day of lamotrigine in a group of
patients with mixed diagnoses of neuropathic pain did not
demonstrate greater analgesic effect compared with placebo
(125). In an open, prospective, dose-ranging trial in patients
with trigeminal neuralgia (with or without MS), it was
found that complete remission could occur at doses as low as
100 mg/day in one patient, with five of five MS-positive
patients and eight of 15 MS-negative patients  responding with
complete remission at doses of 150 mg/day to 200 mg/day and
the remainder experiencing partial or complete reduction of
pain at the maximum dose of 400 mg/day (126).

Topiramate
Topiramate (Topamax, Janssen-Ortho Inc, Canada) has gen-
erated significant interest due to its multiple mechanisms of
action which are of potential relevance to the management of
chronic pain. These include modulation of voltage-gated
sodium channels, potentiation of the inhibitory neurotrans-
mitter GABA, blockade of the excitatory amino acid gluta-
mate, modulation of voltage-gated calcium channels and
inhibition of carbonic anhydrase (127). Topiramate has been
found to decrease allodynia in preclinical models of neuro-
pathic pain (127), and in case reports and open label studies,
has demonstrated an analgesic effect in diabetic neuropathy,
trigeminal neuralgia and cluster headache and other types of
neuropathic pain that has not responded to standard agents
(117,127,128). However, controlled trials of topiramate in
treatment of chronic neuropathic pain have been disappoint-
ing to date. A randomized, placebo-controlled, multiple
crossover pilot study of topiramate in trigeminal neuralgia
found an analgesic effect in the main study, but not in the
confirmatory study, in three subjects (129). In diabetic neu-
ropathy, an initial double-blind controlled trial found that
topiramate was more effective than placebo in 18 patients who
received topiramate (130); subsequently, three large, double-
blind, placebo-controlled trials reported by the Topiramate
Diabetic Neuropathy Pain Study Group did not find topira-
mate to be significantly more effective than placebo in painful
diabetic polyneuropathy (131). Further study is required  to
determine whether there is a role for topiramate in other types
of neuropathic pain.

Several randomized, placebo-controlled trials examining
topiramate in the treatment of migraine prophylaxis have
demonstrated a statistically significant reduction in the fre-
quency of migraine headaches with topiramate compared with
placebo (132-138). Doses have ranged from 50 mg/day to
200 mg/day. The weight of evidence has indicated that a dose
of 100 mg/day appears to lead to only a modest reduction in
the mean frequency of migraines experienced per month. For
example, in the three largest trials (133-135), topiramate
100 mg/day was associated with approximately one less
migraine per month than placebo. The most frequently reported
side effects were paresthesia, nausea, fatigue, anorexia, weight
loss, cognitive difficulties such as memory trouble and altered
taste.

Antidepressants versus anticonvulsants as analgesics
A systematic review of randomized, placebo-controlled trials
using anticonvulsants and antidepressants for treatment of
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diabetic neuropathy and postherpetic neuralgia found that
TCAs and anticonvulsants exhibited efficacy compared with
placebo and that the NNT for one patient to experience 50%
pain relief was approximately three for both (NNT=3.4 for
antidepressants and NNT=2.7 for anticonvulsants for diabetic
neuropathy, NNT=2.1 for antidepressants and NNT=3.2 for
anticonvulsants for postherpetic neuralgia). There was no sig-
nificant difference in minor adverse events; however, antide-
pressants were more likely to be associated with major adverse
events leading to withdrawal from the study, with a number
needed to harm of 17 (of 17 patients treated, one would with-
draw due to adverse events). The majority of adverse events
observed with the antidepressants were the classic antimus-
carinic effects such as dry mouth, constipation and blurred
vision. With the anticonvulsants, the most common adverse
events were transient CNS effects such as dizziness, somno-
lence or disturbance of gait (139). There is only one head-to-
head comparison of amitriptyline and gabapentin. This was a
study in painful diabetic neuropathy in which it was found that
both agents exhibited similar efficacy but different side effect
profiles (98). Thus, evidence to date supports similar analgesic
efficacy between the antidepressant and anticonvulsant
agents, and the clinician may be guided primarily by the side
effect profile and comorbidities an individual patient may pres-
ent with. Table 10 presents further detail regarding NNT for
antidepressants versus anticonvulsants. When one considers
the fact that the NNT for ‘major harm’ (an adverse event that
leads to withdrawal from the study) for the antidepressants is
17, while for the anticonvulsants it is the same as for placebo,
the risk-benefit analysis favours using an anticonvulsant first in
the absence of comorbid insomnia or depression.

Trigeminal neuralgia: A unique type of neuropathic pain
Trigeminal neuralgia is a unique neuropathic pain disorder. It
does not respond in the same way to the conventional treat-
ments used for other types of neuropathic pain (115).

A recent review provides specific recommendations as fol-
lows. The first line of treatment should be a trial of carba-
mazepine. This leads to pain relief in the majority of patients
when used appropriately (dose titration is reviewed in the sec-
tion on carbamazepine, page 22, and common side effects and
monitoring bloodwork appear in Table 9). If there is inade-
quate response to carbamazepine, the next step is to add
baclofen. Baclofen may also be used as monotherapy if carba-
mazepine has to be discontinued (page 29). Baclofen does not
have the potential for life-threatening adverse events such as
aplastic anemia, hepatitis, Stevens-Johnson syndrome or lupus.
Recent controlled trials also support a role for oxcarbazepine in
treatment of trigeminal neuralgia (117). Beyond this, one must
rely on the guidance reviewed for other types of neuropathic
pain, because there are no randomized, controlled trials sup-
porting the use of other agents in the treatment of trigeminal
neuralgia.

Clinical guidelines
As presented above, data from randomized trials have demon-
strated efficacy for the anticonvulsant neuromodulators in the
management of neuropathic pain. Due to a lack of head-to-
head trials, it is difficult to draw firm conclusions for choosing
one anticonvulsant agent over the other. However, the litera-
ture provides significant information to guide clinicians in pur-
suing a reasonable approach to choosing appropriate agents.

In summary, carbamazepine remains an established first-
line option in the treatment of trigeminal neuralgia (93,115).
There is good evidence supporting gabapentin and pregabalin
for the treatment of postherpetic neuralgia and painful dia-
betic neuropathy, and growing evidence for lamotrigine and
oxcarbazepine as additional neuromodulators in neuropathic
pain. Carbamazepine may also be used in neuropathic pain if
the pain is predominantly electric shock-like or if it is caused
by MS (Watson CP, personal communication). Large trials
have identified that topiramate is not analgesic in painful dia-
betic neuropathy, and the efficacy of topiramate in other
types of pain remains to be established. Thus, it is reasonable
to use gabapentin, pregabalin and carbamazepine first (in the
case of liver disease, carbamazepine should be avoided), and
then to move to lamotrigine or oxcarbazepine if there is no
response or if the patient is unable to tolerate side effects. In
the case of trigeminal neuralgia, baclofen is an additional
option (page 29).

Generally, the same guidelines are used when prescribing
anticonvulsants as analgesics as when one is using these drugs
for epilepsy. Table 8 presents further detail regarding side
effects, dosing for pain conditions and appropriate laboratory
work when necessary.

CHRONIC OPIOIDS IN NONCANCER PAIN
Conventional opioids
There is a growing body of evidence that controlled-release
opioid analgesics have a role to play in a subset of patients
with chronic pain, including neuropathic pain (140-151).
Guidelines for the use of opioid analgesics in chronic, non-
cancer pain have been established. Table 11 summarizes the
principles of practice for the use of opioid analgesics in
chronic noncancer pain. The reader is referred to the full

Pharmacotherapy of chronic pain

Pain Res Manage Vol 11 No 1 Spring 2006 23

TABLE 10
Comparative numbers needed to treat (NNT) (for greater
than 50% pain relief) and numbers needed to harm (NNH)
(for withdrawal from the study) for tricyclic
antidepressants, anticonvulsants and opioids in the
treatment of neuropathic pain

NNT NNH

Tricyclic antidepressants 

Amitriptyline 2.4

Clomipramine 2.1

Desipramine 2.4

Imipramine 2.1

Nortriptyline 2.6

Average combined tricyclic antidepressants 2.3 14.7

Anticonvulsants

Carbamazepine 1.7* 21.7

Gabapentin 3.8 26.1

Lamotrigine 4.0 –

Pregabalin 4.2 11.7

Average combined anticonvulsants 3.4 19.8

Opioids

Morphine 2.5 NS

Oxycodone 2.6 NS

Tramadol 3.9 9.0

Average combined opioids 3 3

*In trigeminal neuralgia. NS Nonsignificant. Data from reference 51
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consensus statement of the Canadian Pain Society for further
detail (152).

Guidelines for the use of chronic opioids in noncancer pain
emphasize the need for a thorough history and physical examina-
tion with appropriate diagnostic workup, development of an
overall pain management approach based on the individual
needs of the patient and regular follow-up (eg, every three
months or more depending on the clinical situation). Continued
prescribing should be on the basis of documented pain relief,
improved function or both. Pain relief is considered an accept-
able goal of opioid therapy. One physician should do the pre-
scribing and one pharmacist should do the dispensing. A
contract, either oral or written, is suggested but is not mandatory.
Mechanisms: The endogenous opioid system is a part of the
body’s natural defense network allowing for the modulation of
pain-related transmission. The endogenous opioid peptides
(beta-endorphin, enkephalins, dynorphins) inhibit synaptic
transmission and are released at several CNS sites in response
to noxious stimuli. Opioid receptors fall into three classes, des-
ignated µ, κ and δ. Opioid receptors are found in several areas
of the brain and the brain stem, throughout the spinal cord and
in the peripheral nervous system. In the brain, opioids alter
mood and reaction to pain. In the brain stem, opioids increase
the activity of cells involved in descending inhibition of pain.
At the spinal and peripheral level, opioids have an inhibitory
effect on transmission in nociceptive systems. At the molecu-
lar level, opioid receptors are linked to G proteins and are able
to affect ion channel gating. On the presynaptic nerve termi-
nal, agonists of all three receptor types result in closure of voltage-
gated calcium channels, leading to decreased calcium influx
and a decrease in neurotransmitter release. µ-Opioid receptor
agonists also hyperpolarize second-order primary afferents by
increasing potassium conductance, resulting in decreased neu-
ronal excitability and inhibition of postsynaptic neurons
(11,153). Previously, it was thought that opioid analgesia was
mediated via central effects only. It is now known that opioids
exhibit a peripheral action as well (154).

Most available opioids are µ-opioid receptor agonists or
drugs with direct affinity for µ-opioid receptors. When an opi-
oid is administered exogenously, it is essentially augmenting
the endogenous system that is in place. The pure agonists
have no apparent ceiling effect for analgesia. As the dose is
raised, the analgesic effect increases until analgesia is
achieved or dose-limiting adverse effects occur. Antagonists
such as naloxone interfere with the action of agonists block-
ing their effects. Clinically, the antagonists are used to treat
overdoses of opioids. It is important to be aware that agents
with mixed agonist-antagonist and partial agonist action are
available (see below).
Clinical guidelines: In Canada, the opioids most commonly
used for chronic pain management are codeine, morphine,
oxycodone, hydromorphone, fentanyl and methadone
(Table 12). These agents are all primarily µ-opioid receptor
agonists. Generally the methods of initiating therapy, titrating
dosage and managing side effects are similar to those used in
cancer pain (155). This includes the World Health
Organization ‘analgesic ladder approach’, which involves start-
ing with the weaker opioid agonists such as codeine or aceta-
minophen/codeine combinations for milder pain (keeping in
mind the maximum daily dose of acetaminophen), then moving
up to stronger opioids for moderate to severe pain. Any opioid
may be used, but the long-acting, continuous-release options

are preferred because they result in a more consistent blood
level and better overall analgesia for patients with continuous
pain. Practical tips for prescribing opioids appear in Table 13
and continuous-release forms of opioids currently available in
Canada are listed in Table 14.

It is important to note that codeine is a poor analgesic for
stronger moderate to severe pain and depends on conversion to
morphine for its analgesic effect. In addition, there is signifi-
cant interindividual variation in the metabolism of codeine.
This is related to the fact that O-demethylation of codeine to
morphine is dependent on cytochrome P450 isoenzyme 2D6,
which is known to exhibit genetic polymorphism. Thus, some
individuals produce little or no morphine from codeine and
others produce significant amounts, although the amount pro-
duced may show wide variation (156-158). Thus, for individu-
als with moderate to severe pain, a stronger opioid (such as
morphine or oxycodone) should be chosen in the first
instance, and codeine is not recommended.

As mentioned above, agents with mixed actions at different
receptor subtypes are available. Pentazocine exhibits agonist
effects at κ-receptors and weak antagonist action at µ-receptors.
Thus, pentazocine can produce κ-mediated psychotomimetic
side effects. When given together with a µ-agonist, the antag-
onist effect at the µ-receptor can generate an acute withdrawal
syndrome. Pentazocine is generally not recommended for
chronic pain. The only other mixed agonist-antagonist cur-
rently available for outpatient pain management is butor-
phanol, which in its transnasal form can be helpful for
management of episodic migraine-type headache or other sud-
den onset types of severe recurrent pain (as long as the patient
is not on another µ-opioid agonist). Partial agonists for opioid
receptors are also available. However, there are no agents in
this category that are useful for management of chronic, non-
cancer pain at the present time.

Other opioids not recommended for treatment of chronic
pain include meperidine (very short duration of action, excita-
tory long-acting metabolites) and propoxyphene (cardiotoxic
metabolites) (Table 15). However, there is not an absolute
contraindication to the use of these particular opioids, because
there may be clinical situations when these products are
appropriate, eg, if other opioids are not effective, if these
agents are better tolerated or if one is attempting to avoid
allergies to standard opioids.

Common side effects from opioids include sedation, nausea,
sweating, constipation and pruritis. As long as appropriate dose
titration is used, respiratory depression in the presence of ongo-
ing pain is uncommon. Sedation or other CNS side effects, if
present, usually occur in the titration phase of therapy.
Patients just beginning opioid therapy are advised not to drive
or operate heavy machinery. Once sedation clears, confusion
and other cognitive impairment almost always disappear. If
not, the usual cause is concomitant administration of benzodi-
azepines or barbiturates. The concurrent use of sedatives
should be avoided.

As with antidepressant agents, if a trial with one opioid
does not result in analgesia or leads to unacceptable side
effects, it is reasonable to switch to another opioid. Variation
in genetic coding for the µ-opioid receptor has been demon-
strated, and rotation from one opioid to another may transform
a patient’s pain from opioid-resistant to opioid-responsive; one
must therefore view the current tables of opioid equivalence as
loose guidelines at best, used to identify an approximate dose
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in an effort to avoid under- or overdosing (159). Tables 12 and
13 present further detail regarding currently available opioids.

Dual or multimechanism opioids
Methadone: Methadone has been available for approximately
a half-century (160). It is traditionally known for its role in
assisting heroin addicts to exit street drug use, and in this context,
its long half-life and duration of action have been known for
some time. Accumulating evidence has identified a number of

potential advantages for methadone over other opioids,
including agonist action at both µ and δ opioid receptors
(161,162), NMDA antagonist activity (163-168) and the abil-
ity to inhibit the reuptake of monoamines (165). These prop-
erties, in addition to pharmacoeconomic issues related to the
very low cost of the generic hydrochloride methadone powder
that is generally available (169,170), have led to increased
interest in the use of methadone for the treatment of cancer
pain (169-174), neuropathic pain (169,170,175,176) and
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TABLE 11
Summary of principles of practice for the use of opioid analgesics in chronic noncancer pain from the consensus
statement of the Canadian Pain Society*

Evaluate the patient • Detailed history and physical

• Assessment of impact of pain on significant others

• Review previous investigations and assessments and request additional investigations, if necessary, to 

complete diagnostic work-up

• Assess comorbidity

Establish diagnosis Identify nociceptive versus neuropathic mechanisms underlying the pain 

Assess psychological aspects Identify comorbid psychiatric diagnoses, note that pain leads to psychological suffering and address this aspect 

in treatment

Assess risk of addiction Identify patients who may need a more detailed assessment

Ask: Has your use of alcohol or other drugs ever caused a problem for you or those close to you?

Office screening tools

SISAP† CAGE-AID‡

1. If you drink, how many drinks do you have in a typical day? In the past have you ever:

2. How many drinks do you have in a typical week? a) felt that you wanted or needed to CUT down on 

3. Have you used marijuana or hashish in the past year? your drinking or drug use?

4. Have you ever smoked cigarettes? b) been ANNOYED by other’s complaining about 

5. What is your age? your drinking or drug use?

c) felt GUILTY about the consequences of your 

drinking or drug use?

d) had a drink or drug in the morning (EYE-OPENER)

to decrease hangover or withdrawal symptoms?

Patients with a history of addiction will require more careful prescribing and closer follow-up

Indications for trial of opioid therapy Patients with moderate to severe pain that is nociceptive, neuropathic or both. Patients with mild to moderate

pain that has failed to respond to other treatments (modality-based or pharmacological) (in situations where a

definitive diagnosis cannot be established a trial of opioids requires careful monitoring and specific goals)

Establish an overall management plan Treatment with chronic opioids should take place within an overall pain management plan that includes 

consideration of all appropriate therapies for that individual patient

Identify reasonable goals of treatment Improved pain control is a reasonable and appropriate goal. It is also useful to develop functional goals;

however, failure to attain all functional goals should not necessarily be construed as therapeutic failure

Obtain full informed consent Review: risks and benefits of opioid therapy including possible side effects, small risk of addiction in low-risk 

patients, tolerance, physical dependence and withdrawal risk if suddenly discontinued; risks of additive 

side effects with other potentially sedating agents; conditions under which opioids will be prescribed.

If concerned about noncompliance consider a written contract

Use time-contingent dosing The goal is to try and keep breakthrough doses to a minimum once stabilization phase is accomplished

Consult appropriate pain, addiction or This will also depend on availability of the appropriate specialists

psychological specialists where necessary

Periodic review (‘5 As’) Assess: Analgesia, Activities, Adverse effects, Abuse behaviours, Adequate documentation

Manage adverse effects of opioids/lack of Institute treatment of side effects, if there is a decrease in function or intolerable side effects, gradual reduction 

efficacy of opioid may be indicated

Document, document, document To document evaluation process, rationale for opioid therapy in context of overall management plan, follow-up 

and compliance with federal regulations

*Reference 152; †When applying the Screening Instrument for Substance Abuse Potential (SISAP) tool (284), use caution in the following patients: men who exceed
four drinks/day or 16 drinks/week; women who exeed 3 drinks/day or 12 drinks/week; recreational use of marihuana or hashish for euphoriant effects; a patient
younger than 40 who smokes; ‡One positive answer to any of the CAGE-AID questions would suggest caution. Two or more positive responses should strongly sug-
gest assessment by an addiction specialist before embarking on chronic opioid therapy
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chronic, noncancer pain (177). Methadone exhibits signifi-
cant inter-individual variation in pharmacokinetics as well as
incomplete cross-tolerance with conventional opioids, and it is
important for clinicians to be aware of this in some detail so
that patients are not exposed to unnecessary risk when switch-
ing from conventional opioids to methadone. A review of the
use of methadone in chronic noncancer pain containing
details has recently been published in Pain Research &
Management (178). Of note, methadone powder is used to pre-
pare a liquid methadone in a concentration requested by the
physician. In drug addiction settings, the liquid used is often a
fruit juice made with orange juice or lemon juice powder in an
effort to decrease the chances of it being injected. This may
make the liquid attractive to young children and death may
result. Thus, it is important to review this risk in detail and
ensure that the medication is clearly labelled and stored in a
way that children or others do not have access to it. Water can
be requested; however, it is important to be aware of the risk of
diversion and safety in storage in any case. Methadone is avail-
able in tablet form as well. For details, see the recent review in
Pain (172).
Tramadol: Tramadol hydrochloride has been available for 25 years
in Europe and for a decade in the United States. Tramadol is
only marketed in Canada as a tablet in combination with acet-
aminophen. Tramadol has been demonstrated to be an effec-
tive and safe analgesic for moderate to severe chronic pain
related to osteoarthritis, low back pain, fibromyalgia and dia-
betic neuropathy (179-183). An extended-release preparation
has been found to exhibit efficacy in controlled trials of

osteoarthritis pain using chronic dosing (182,183). Tramadol
in combination with acetaminophen has been demonstrated to
exhibit significant efficacy in chronic low back pain (179,181)
and osteoarthritis (179).

Tramadol exhibits a dual mechanism of action with both a
weak µ-opioid agonist and a monoaminergic action (inhibits
the reuptake of NA and 5HT). Research regarding the
equianalgesic efficacy of tramadol has yielded variable results.
Initial reports suggested an efficacy similar to meperidine
(184), but subsequent reports have found tramadol to be less
effective than meperidine, but more effective than codeine or
propoxyphene (185). Tramadol exhibits an oral potency ratio
of 1:10 compared with 1:10 for morphine sulphate, which is
similar to codeine (186).

The most common adverse effects are nausea, drowsiness,
dizziness and headache, dry mouth, pruritis, diarrhea and
constipation (180,181,183). Unlike other opioid agonists,
respiratory depression is seldom, if ever, reported using recom-
mended doses orally (184,185). However, a case report revealed
that tramadol may result in respiratory depression in patients
with renal failure (187). Urinary retention and constipation are
very infrequent (186). In addition, minimal tolerance has been
reported and the addiction potential is low (184,185). Because
tramadol inhibits the reuptake of monoamines, it should not be
used with monoamine oxidase inhibiters. The manufacturer rec-
ommends 50 mg to 100 mg of tramadol every 4 h to 6 h up to a
maximum of 400 mg/day (or 300 mg/day in older patients) as a
single agent; however, in combination with acetaminophen,
patients should not take more than six tablets per day.
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TABLE 12
Use of opioids in chronic pain management

Dose equivalent to 
Common morphine 10 mg IM IM:PO Elimination Duration of

Drug trade name IM PO potency ratio half-life (h) action (h)

Agonists

Morphine Morphine 10 20–30 1:3 2–3.5 3–4

Oxycodone Percocet (with acetaminophen)*

Percodan (with acetylsalicylic acid)* – 10–15† 1:15 2–4 3–6

Supeudol (Sabex Inc, Canada)

Hydromorphone Dilaudid (Abbott Laboratories, Canada) 2 4–6‡ 1:5 2–3 2–4

Fentanyl Duragesic (transdermal) (Janssen- 0.1§ – 1–2 72 per patch

(transdermal) Ortho Inc, Canada)

Methadone Methadone hydrochloride powder 1.7–5¶ 1:2 15–190 4–24

Metadol (Pharmascience, Canada)

Codeine Codeine 120 200 2–3 4–6

Tramadol Tramacet (Janssen-Ortho Inc, Canada) 200** 1:1.2 3–4 4–6

(with acetaminophen)

Meperidine†† Demerol (Sanofi-Synthelabo Inc, Canada) 75 300 1:4 2–3 2–4

Mixed agonists/antagonists

Pentazocine†† Talwin (Sanofi-Synthelabo Inc, Canada) 60 180 1:3 2–3 3–4

Butorphanol Transnasal butorphanol 2 2.5–3.5 3–4

Data from references 31 and 285. *Endopharmaceuticals Inc, USA; †Oxycodone is approximately twice the potency of morphine; ‡Hydromorphone is approximately
five times the potency of morphine; §Empirically: transdermal fentanyl 100 µg/h = intramuscular (IM) Morphine 2-4 mg/h (available in patches to deliver 25, 50, 75,
100 µg/h, detailed conversion are available in the Compendium of Pharmaceuticals and Specialties, 2005); ¶The equipotent methadone dose varies and depends
on the previous dose of opioid and individual pharmacokinetics. Methadone ranges from four to 12 or more times the potency of morphine, the relative potency of
methadone is higher with higher doses of the previous conventional opioid. Care should be taken in opioid rotation especially if the patient is on high doses of a con-
ventional opioid, lower relative doses of methadone will be required, for detailed conversion ratios see [178]; **Difficult to define equipotent dose because tramadol
is only available in Canada in combination with acetaminophen. Tramadol has weak opioid agonist effects in a range similar to codeine, Tramacet tablets contain
37.5 mg of tramadol and 325 mg of acetaminophen, tramadol also exhibits monoaminergic effects, it is important to be aware of this in patients using antidepres-
sants or other agents with monoaminergic action; ††Meperidine and pentazocine are not appropriate for chronic use. ‡‡Transnasal relative potency and duration of
action equivalent to parenteral morphine
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Tramadol’s dual mechanism of action, low respiratory depressant
effect and low abuse potential make it a unique analgesic to con-
sider.

Tolerance, physical dependence and addiction
The assessment of addiction in pain treatment settings has
received increasing attention, and there are a number of excel-
lent reviews to assist clinicians in the assessment and treat-
ment of patients with comorbid chronic pain and addiction
(188-191). The Liason Committee on Pain and Addiction (a
joint committee with representatives from the American Pain
Society, American Academy of Pain Medicine and American
Society of Addiction Medicine) in the USA was formed in
July 1999 to encourage collaboration between pain and
addiction specialists on issues of common interest, including

research, education, clinical care and policy development
(189). The Liason Committee on Pain and Addiction has clar-
ified the importance of development of clear and unambiguous
terms related to addiction that are consistent with current sci-
entific and clinical understanding of pain, addiction and opi-
oid pharmacology. It has been identified that three
fundamental concepts must inform terminology related to
addiction to reflect current clinical and basic science relating
to addictions: 

1. Although some drugs produce pleasurable reward,
critical determinants of addiction also rest with the
user.

2. Addiction is a multidimensional disease with
neurobiological and psychosocial dimensions. 

3. Addiction is a phenomenon distinct from physical
dependence and tolerance. Table 16 presents the
currently recommended definitions of tolerance,
physical dependence and addiction.

Table 11 presents a summary of principles recommended by
the Canadian Pain Society in the use of chronic opioids for
noncancer pain, which includes physician office screening
tools (SISAP and CAGE-AID) that assist in identification of
individuals at risk of addiction. If a risk of addiction is identi-
fied, or if there is comorbid addiction, this is not necessarily a
contraindication to the use of a chronic opioid. In such cases,
the clinician must address treatment of both the pain and the
addictive disorder, and assure that there is clear structure in
place for doing so. This should involve a complete assessment
of addiction potential, consultation with an addiction special-
ist when appropriate, clear limits around prescribing of med-
ications, limited dispensing including daily dispensing in some
cases, signed contracts and urine testing in appropriate circum-
stances.

Although one may speculate that because methadone
maintenance programs have been successful in assisting street
drug addicts, methadone may be a better choice in patients
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TABLE 14
Long-acting opioids currently available in Canada

Availability (mg)*
Drug Common trade name (fentanyl µg/h)

Codeine Codeine-Contin† 50, 100, 150, 200

Morphine MS-Contin† 15, 30, 60, 100, 200

M-Eslon‡ 10, 15, 30, 60, 100, 200

Morphine-SR (generic) 15, 30, 60, 100, 200

Kadian§ 20, 50, 100

Oxycodone Oxy-Contin† 10, 20, 40, 80

Hydromorphone Hydromorph-Contin† 3, 6, 12, 24

Fentanyl Duragesic patch¶ 25, 50, 75, 100

*Dosing for all preparations listed is every 12 h, except for Kadian, which is
released over 24 h; †Purdue Pharma, Canada; ‡Aventis Pharma Inc, Canada;
§Mayne Pharma (Canada) Inc; ¶Janssen-Ortho Inc, Canada

TABLE 15

Opioids generally not recommended for treatment of
chronic pain

Pentazocine (Talwin, Sanofi-Synthelabo Inc, Canada)

Meperidine hydrochloride (Demerol, Sanofi-Synthelabo Inc, Canada)

Propoxyphene hydrochloride (Darvon, AAIPharma Inc, USA)

TABLE 13

Practical tips for prescribing opioids

Opioid-naïve

Mild to moderate pain Start codeine 30 mg to 60 mg tid (all doses

refer to oral route administration)

If a dose of codeine 180 mg/day is inadequate 

and it is determined that the use of a stronger

opioid is necessary, discontinue codeine and 

replace with a stronger opioid as described 

below for moderate to severe pain

Moderate to severe pain

Option 1 Start continuous-release morphine 10 mg to 

15 mg q12h with regular morphine 5 mg q4h

prn for breakthrough pain control up to three

doses per 24 h as a start

Option 2 It is also reasonable to start with a short-acting

form of a stronger opioid such as morphine

sulphate 5 mg, oxycodone 2.5 mg to 5 mg or 

Percocet* first and then transfer to a continuous

release form once the initial dose requirement

is established

Titrate dose every three to five days according

to analgesic requirements and limiting side 

effects

Patient already on an opioid

with moderate to severe Initiate a trial of increased dose, titrating in 

pain and poor pain increments appropriate to the agent and the

control dose until adequate pain relief or limiting side

effects are encountered

Reasonable dose increments in mg (start with 

q12h dosing; occasionally, more frequent 

dosing may be required, eg, q8h or q6h); 

morphine continuous release: 15, 30, 60, 75, 

90, 120,150,180, 200, 230, 260; oxycodone 

continuous release: 10, 20, 30, 40, 50, 60, 

70, 80, 100, 120, 140; hydromorphone 

continuous release: 3, 6, 12, 18, 24, 30, 36, 

42, 48, 54, 60

Duragesic (in µg/h) : 25, 50, 75, 100, 125, 150,

175, 200

If one agent fails, one may switch to an 

equivalent dose of another agent. If two

different opioid agents provide inadequate

relief or limiting side effects then one may 

consider a trial of methadone

Please see Figure 1 as well for the use of coanalgesics. Please refer to Table 11
for guidelines to assist in deciding whether a trial of chronic opioid is appro-
priate. *Endo Pharmaceuticals Inc, USA. prn As needed; q Every; tabs
Tablets; tid Three times daily
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with comorbid pain and addiction, this has not been deter-
mined scientifically and awaits appropriate study. To date,
there are no controlled trials examining the use of methadone
in this population, nor are there any head-to-head trials com-
paring methadone with other opioids in this population.
However, until further information is available, it is reason-
able to consider methadone as a first-line option in this popu-
lation (179).

OTHER AGENTS USED FOR CHRONIC PAIN
Oral local anesthetics
Voltage-gated sodium ion channels are the key transducers
converting depolarization from peripheral receptors to action
potentials that are communicated from the periphery to the
spinal cord (11). The introduction of oral forms of local anes-
thetics (such as lidocaine, which block sodium channels) has
spurred interest in the analgesic potential of this class of drugs,
particularly for neuropathic pain. In well-controlled clinical
trials, tocainide was effective for trigeminal neuralgia (192);
however, this agent is too toxic for clinical use. Mexiletine, a
class IB antiarrythmic agent, is a structural analogue of lido-
caine; it has been used with mixed success to treat various neu-
ropathies (193). There are four randomized, controlled trials
examining the analgesic potential of mexiletine in diabetic
neuropathy, three with positive results (194-196) and one
demonstrating no difference between mexiletine and placebo
(197). Evidence indicates that patients with stabbing or burn-
ing pain, heat sensations or tingly, crawling sensations benefit
the most (195).

One controlled trial (198) demonstrated a significant effect
of mexiletine on prominent allodynia associated with neuro-
pathic pain, but no significant effect on other pain measures.
There is one randomized, controlled trial (199) that demon-
strated an analgesic effect in peripheral nerve injury. With
regard to other types of pain, studies to date have found no sig-
nificant analgesic effect for mexiletine in HIV neuropathy
(48,200), spinal cord injury (201) or prevention of the onset
of chronic pain subsequent to breast surgery for cancer
(202,203).

A review (193) of mexiletine in the treatment of diabetic
neuropathy concluded that mexiletine is a reasonable alterna-
tive in patients who have not had a satisfactory response to, or
who cannot tolerate, TCAs or other agents available for neu-
ropathic pain.

Two studies have examined the association between
response to intravenous lidocaine and oral mexiletine. One
prospective two-dose lidocaine study (2 mg/kg and 5 mg/kg)
demonstrated that subsequent response to oral mexiletine was
significantly correlated with the average response to the two
intravenous lidocaine infusions (204). A second study deter-
mined that the effects of intravenous lidocaine and oral mex-
iletine on mechanical allodynia in patients with peripheral
nerve injury were highly correlated, but there was a weaker
correlation for spontaneous pain (205). In summary, the evi-
dence to date supports a role for mexiletine as a third-line
agent in the treatment of diabetic neuropathy, but not for other
types of neuropathic pain.

The initial dose of mexiletine should be low (100 mg/day to
150 mg/day), and dose escalation should proceed gradually
until analgesic effects occur or side effects become problematic
(116). Dose escalation at weekly intervals is reasonable (193).
Most patients experience a therapeutic response at a medium
dose regimen of 450 mg/day (195), but doses of 675 mg/day
may be necessary (196). The maximum daily dose used for this
indication is 10 mg/kg (194), up to 900 mg/day (198).
Mexiletine has been reported to aggravate or induce arryth-
mias in some patients, so an electrocardiogram should be
obtained during dose escalation. A cardiologist should be con-
sulted before considering mexiletine for treatment of neuro-
pathic pain in an individual who has been treated for an
arrythmia. Mexiletine is contraindicated in patients with
second- or third-degree heart block. Patients with hepatic dys-
function have reduced capacity to eliminate mexiletine and
are at risk of developing toxicity, so lower doses and slower
titration schedules are recommended (193). The most com-
mon side effect is nausea (prevalence 10% to 30%); other
reported side effects include fatigue, dry mouth, vomiting, gas-
tric pain, headache shakiness, dizziness, tinnitus, palpitations,
pruritis and allergies (193).

Overall, due to poor relative efficacy when compared with
other analgesics and the potential for serious side effects, mex-
iletine is not a very useful analgesic.

Neuroleptics
As a general rule, neuroleptics are not analgesic and should be
avoided for the treatment of pain. Methotrimeprazine
(Nozinan, Aventis Pharma Inc) has been demonstrated to
exhibit analgesic properties in cancer pain (116), and pimozide
was found to demonstrate better efficacy than carbamazepine
in one randomized, controlled trial for trigeminal neuralgia
(206). However, these neuroleptics are associated with
unpleasant extrapyramidal side effects and irreversible tar-
dive dyskinesia, so caution is advised. Furthermore, in a well-
controlled trial, it was found that the addition of fluphenazine
to amitriptyline did not confer any additional analgesia in the
treatment of postherpetic neuralgia (207).

Clonidine
Like opioid receptors, the alpha-2-adrenergic receptor is a
transmembrane G protein-coupled receptor. Activation of this
receptor opens postsynaptic potassium channels, inhibits
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TABLE 16
Definitions developed by the Liaison Committee on Pain
and Addiction (LCPA)

Addiction

A primary, chronic, neurobiological disease, with genetic, psychosocial and

environmental factors influencing its development and manifestations. 

It is characterized by behaviours that include one or more of the following:

• Impaired control over drug use;

• Compulsive use;

• Continued use despite harm; and

• Craving

Physical dependence

A state of adaptation manifested by a drug class-specific withdrawal 

syndrome that can be produced by abrupt cessation, rapid dose reduction,

decreasing blood level of the drug and/or administration of an antagonist

Tolerance

A state of adaptation in which exposure to the drug results in changes that

result in a diminution of one or more of the drugs effects over time

From reference 189. The LCPA is made up of representatives from the
American Pain Society, the Americal Academy of Pain Medicine and the
American Society of Addiction Medicine
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presynaptic voltage-gated calcium channels and inhibits
adenyl cyclase. Alpha-2-adrenergic receptors are present both
pre- and postsynaptically and, like opioids, when activated,
they reduce neurotransmitter release and decrease postsynap-
tic transmission, resulting in an overall inhibitory effect (11).

The alpha-2-adrenergic agonist clonidine (Catapres,
Boehringer Ingelheim Canada Ltd) has been found to produce
antinociception in a variety of nociceptive tests, and both
spinal and supraspinal mechanisms have been implicated in
such activity (208). Preclinical work indicates that systemic
and spinal administration of clonidine and other adrenergic
agonists inhibit pain behaviors in nerve injury models.
Clonidine exerts a prominent effect on allodynia as well as
spontaneous pain. In humans, a number of controlled trials
support an analgesic effect for clonidine administered epidurally
in the treatment of arachnoiditis (209), reflex sympathetic
dystrophy (now complex regional pain syndrome type 1) (210)
and cancer pain (211). A double-blind, randomized compari-
son of the effects of epidural clonidine, lignocaine and the
combination demonstrated equivalent analgesia between
clonidine and the local anesthetic in patients with low back
and leg pain and neuropathic pain (212). An earlier controlled
trial had identified no statistical difference between the anal-
gesia experienced with epidural morphine and epidural cloni-
dine, and noted that the analgesia with clonidine could last up
to one month, while that with morphine lasted up to 24 h
(213). In a single-dose, randomized, double-blind, double-
dummy, crossover comparison of extradural and intravenous
clonidine in 10 patients with chronic back pain, it was demon-
strated that intravenous and extradural clonidine were both
efficacious and that clonidine by either route produced a high
incidence of adverse events such as sedation and decreases in
arterial pressure and heart rate (214). Controlled trials have
demonstrated an analgesic effect for transdermal clonidine in
diabetic neuropathy (patch dose of 0.1 mg/day to 0.3 mg/day)
(215,216).

In summary, the evidence indicates that both epidural and
systemic clonidine (given intravenously or transdermally) are
analgesic, but use is limited by side effects such as sedation and
postural hypotension. At present, transdermal clonidine is not
available in Canada. Controlled trials of oral clonidine in pain
treatment are lacking. The above trials identifying a systemic
analgesic effect suggest that it may be reasonable to consider a
trial of oral clonidine when patients have not responded to
previous agents, and when there is thought to be a sympathet-
ically maintained component. Whether clonidine is effica-
cious in such situations, however, awaits further study. One
should begin with a low dose and gradually increase the dose
until limiting side effects occur. Withdrawal should be done
gradually to avoid rebound hypertension.

Baclofen
Baclofen (Lioresal, Novartis Pharmaceuticals Canada Inc),
known primarily for its antispasticity action (217,218), has
also been shown to have an antinociceptive action in a variety
of experimental models, including nerve injury models (219).
Baclofen selectively activates GABA-B receptors pre- and
postsynaptically, leading to a decrease in excitatory transmis-
sion and an increase in inhibition, resulting in marked seg-
mental inhibition. In human studies, open (220) and
controlled trials (221) have found baclofen to exhibit an anal-
gesic effect in trigeminal neuralgia. Uncontrolled reports have

supported an effect in glossopharyngeal and vagoglossopharyn-
geal neuralgia, and episodic and allodynic pain in some
patients with opthalmic postherpetic neuralgia (220).
Intrathecal administration of baclofen has also been reported
to suppress spontaneous and allodynic dysesthetic pain in open
trials of patients with spinal lesions (222,223) and with central
poststroke pain (223).

Baclofen is an additional option for the treatment of
trigeminal neuralgia (115). The usual starting dose is 5 mg to
10 mg three times a day. This dose is increased every second
day until the patient is pain free or side effects occur. The usual
maintenance dose is 50 mg to 60 mg daily in divided doses.
Patients with severe trigeminal neuralgia may need to take
baclofen at 3 h to 4 h intervals due to its short half-life
(approximately 3 h to 4 h in most patients). The dose of
baclofen may be gradually tapered after the patient has been
pain-free for several weeks. If pain does not recur, the patient
may remain without medication until the next exacerbation
(220). When discontinuing baclofen, it is important to
remember that one must gradually taper the dose, because
abrupt withdrawal can result in seizures.

The most common side effects are drowsiness, dizziness and
GI distress. Approximately 10% of patients cannot tolerate
baclofen because of side effects. A rare complication of
baclofen is an acute confusional state that appears shortly after
starting or stabilizing treatment. This alteration in mental sta-
tus resolves after discontinuing the drug. Occasionally, patients
who have been using baclofen successfully over a period of
time may appear somnolent, retarded or depressed for no
apparent reason. In this case, decrease or discontinuation of
baclofen may be followed by improvement. If patients exhibit
a disturbance of consciousness, seizures, respiratory depression,
muscular hypotonia, hyporeflexia, hallucinations, impaired
memory, catatonia or mania, this is an indication of acute or
chronic toxicity and must be actively managed. Baclofen
should be avoided in patients with renal disease, because this
increases the chances of intoxication. Baclofen must be
tapered and discontinued slowly after prolonged use, because
hallucinations, manic psychosis or seizures can occur if it is
abruptly discontinued (220). If baclofen or carbamazepine
alone are inadequate to control trigeminal neuralgia, a combi-
nation of the two can be used (115,220).

Guidelines for treatment of glossopharyngeal or vagoglos-
sopharyngeal neuralgia and the lancinating and allodynic
pains of opthalmic postherpetic neuralgia are the same as for
the treatment of trigeminal neuralgia.

THE TRIPTANS FOR MIGRAINE
The treatment of migraine-related pain involves features dis-
tinct from the treatment of other types of pain. In the case of
migraine, a significant subgroup of patients benefit from treat-
ment with the triptan class of serotonin receptor agonists
(224). The best studied and most well-known agent in this
group is sumatriptan, which is available as sumatriptan
hemisulfate (Imitrex nasal spray, GlaxoSmithKline, Canada)
or sumatriptan succinate (Imitrex tablets or autoinjector).
Others include almotriptan malate (Axert, Janssen-Ortho Inc,
Canada), eletriptan (Relpax, Pfizer Canada Inc), naratriptan
hydrochloride (Amerge, GlaxoSmithKline, Canada), rizatrip-
tan benzoate (Maxalt, Merck Frosst Canada Ltd) and zolma-
triptan (Zomig, AstraZeneca Canada Inc), which is also
available as a nasal spray. A meta-analysis of 53 trials identified
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that at marketed doses, all oral triptans are effective and well
tolerated. The differences among them were relatively small;
however, rizatriptan 10 mg, eletriptan 80 mg and almotriptan
12.5 mg provide the highest likelihood of success, while suma-
triptan has had the longest clinical experience and along with
zolmatriptan is available in a wider range of formulations
(224). In addition, naratriptan (Amerge) exhibits a slower
onset and longer duration of action, which may be an advan-
tage in individuals with protracted migraine. Rizatriptan ben-
zoate (Maxalt) is also supplied in a rapidly disintegrating oral
wafer. Table 17 presents further detail regarding the triptans
that are currently available. The bottom line is, that with any
agent there will be individual differences and it is worthwhile
trying different drugs in a class.

The triptans are selective for the 5-HT1B and 5-HT1D sero-
tonin receptor subtypes, where they act as agonists. The mech-
anism of action involves the reduction of sensory activation in
the periphery and nociceptive transmission in the brainstem
trigeminal nucleus where they diminish central sensitization
(11,225). They also result in vasoconstriction, opposing the
vasodilation, thought to be involved in the pathophysiology of
migraine, although the role of vasoconstriction in the antimi-
graine action remains unclear. The triptans have replaced the
vasoconstrictive agent ergotamine tartrate. These agents
should not be used in patients with a history, symptoms or signs
of ischemic cardiac, cerebrovascular or peripheral vascular dis-
ease, valvular heart disease, cardiac arrythmias or other signif-
icant cardiovascular disease. In addition, triptans should be
avoided in persons with hemiplegic and basilar migraine (226).

This section has focused on the triptans. However, it is
important to remember that the first line of treatment in
migraine is to counsel patients about diet, particularly in terms
of food triggers such as alcohol, red wine, nitrates in preserved
meat and monosodium glutamate, the importance of regular
sleep, not sleeping in, regular exercise and generally healthful
approaches to living. If it is decided that pharmacotherapy is
needed, the next step is to add a standard over-the-counter
analgesic such as acetaminophen, ASA, ibuprofen or an
ASA/acetaminophen/caffeine combination (227,228). These
measures assist many patients in control of migraine.

For migraine prophylaxis, pharmacotherapeutic options
include propranalol (229), sodium valproic acid (and possibly
topiramate) (230), calcium antagonists (the most useful are
flunarizine, verapamil and cardizem) (231,232) and TCA anal-
gesics (233). None of these agents have been demonstrated to
exhibit high efficacy and there is no evidence on which to base
the choice of one over the other (11); however, prophylactic
agents are useful and it is worth pursuing serial trials of the
agents listed. In addition, the value of nonpharmacological
approaches should be emphasized, because a meta-analytic
review found substantial support for the effectiveness of both
biofeedback approaches and pharmacological approaches, with
no preference for one over the other (234). Thus, it appears
that a combined approach is the way to go in migraine pro-
phylaxis.

TOPICAL ANALGESICS
The involvement of peripheral mechanisms in the generation
of chronic pain suggests the use of topical agents in manage-
ment. There is considerable interest in this area, with the
probability that new agents will become available (66).
Controlled trials have demonstrated efficacy for topical
NSAIDs (235-237), capsaicin (238), local anesthetics (239-
241) and doxepin (242-244). There is preliminary evidence
that a topical combination of amitriptyline and ketamine is
analgesic in neuropathic pain (details are presented below)
(245,246).

Topical NSAIDs
Systematic reviews of randomized, controlled trials have iden-
tified that topical NSAIDs are effective in relieving pain in
acute (soft tissue trauma and sprains) and chronic pain (247-
249). In acute strains and sprains, topical NSAIDs were signif-
icantly better than placebo over one week, with an NNT of
3.9. In chronic conditions, such as arthritis and rheumatism,
topical NSAIDs administered over two weeks demonstrated an
NNT of 3.1 (247). For drugs with at least three placebo-controlled
trials, ketoprofen (NNT=2.6), felbinac (NNT=3.0), ibuprofen
(NNT=3.5) and piroxicam (NNT=4.2) exhibited significant
efficacy (247). In other words, one in three patients using a
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TABLE 17
Triptans for the management of migraine

Agent Trade name Usual dose (mg) Tmax (h) T1/2 (h) Formulations Advantages

Sumatriptan Imitrex* 50–100 0.5–5 1.9–2.2 Tablets†

6 0.25 1.7–2.3 Autoinjector

5–20 1–1.5 1.3–5.4 Nasal spray† Nasal spray is useful if vomiting present

Almotriptan malate Axert‡ 6.25–12.5 1–3 3–4 Tablets Longer action but slower onset, useful for patients 

with longer duration headache

Eletriptan Relpax§ 20–40 2 4 Tablets Works in patients who are refractory to sumatriptan

Naratriptan hydrochloride Amerge* 1–2.5 2–5 5–8 Tablets

Rizatriptan benzoate Maxalt¶ 5–10 1–1.5 1.7–3 Tablets The wafer is an advantage if access to water is difficult, 

Wafer it may be placed under the tongue and is still 

well absorbed

Zolmitriptan Zomig** 2.5–5 2 2.5–3 Tablets Nasal spray is useful if vomiting is present, rapimelt 

2.5–5 3 3 Nasal spray tablet similar advantage to the wafer, easy

2.5–5 3 3 Rapimelt tablet administration 

*GlaxoSmithKline Inc, Canada; †Sumatriptan exhibits low oral and intranasal bioavailability related to incomplete absorption and hepatic and presystemic metabo-
lism; ‡Janssen-Ortho Inc, Canada; §Pfizer Canada Inc; ¶Merck Frosst Canada Inc; **AstraZeneca Canada Inc. T1/2 Half-life; Tmax Time to maximum concentration
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topical NSAID for treatment of chronic pain in arthritis and
rheumatism achieves a successful outcome who would not
have achieved this with a placebo.

Topical NSAIDs exhibited few adverse events; these were
primarily cutaneous in nature (rash or pruritis at the site of
application) and GI adverse events were rare compared with
oral use (248). The evidence supports local enhanced delivery
with NSAID concentrations in subadjacent synovium compa-
rable with those after oral administration, and subcutaneous
concentrations far exceeding those after oral administration
(248). In addition, it has been determined that this was not
due to the effects of rubbing; placebo preparations were also
rubbed into the affected parts (247).

More recently, data from three randomized, controlled trials
regarding a new topical agent available in Canada (diclofenac
1.5% in dimethlysulfoxide [Pennsaid, Diemthaid Healthcare
Ltd, Canada]) indicates that this agent is significantly better
than placebo in the treatment of osteoarthritis of the knee
(235-237). The topical agent was as effective as the oral agent
and exhibited fewer adverse events (237). Currently, topical
diclofenac is the only topical NSAID available in Canada by
prescription.

There are a number of over-the-counter salicylate-containing
preparations available in Canada (most contain trolamine salicy-
late or methyl salicylate). These agents generally fall into the
category of rubefacients (or agents that act by counterirritation).
A systematic review (250) of topical rubefacients containing sal-
icylates notes that salicylates are difficult to categorize, because
they do not seem to work in the same way as other NSAIDs. This
review indicated that trials of rubefacients are limited by number,
size, quality and validity; the best assessment of limited informa-
tion suggests that rubefacients containing salicylates may be effi-
cacious in acute pain and moderately to poorly efficacious in
chronic arthritic and rheumatic pain. In acute conditions the
NNT was 2.1; in chronic conditions the NNT was 5.3. It was
concluded that topical salicylates may have efficacy in acute
pain at seven days, but poor to moderate efficacy for chronic
pain at 14 days (250). Table 18 presents the topical NSAIDs and
some of the rubefacients available in Canada.

Capsaicin
Capsaicin is the active ingredient of chili peppers and similar
plants in the capsicum family. Capsaicin is available as a topi-
cal cream in two strengths: 0.025% and 0.075% (Zostrix,
Medicis Canada Ltd). The mechanism of action is thought to
be due to a reduction in pain-related neuropeptides such as
substance P, with blockade of afferent input (238). Hypoalgesia
is also associated with degeneration of epidermal nerve fibres
(251).

A recent systematic review revealed six double-blind,
placebo-controlled trials (656 patients) pooled for neuropathic
pain conditions, with a NNT of 5.7, and three controlled trials
examining capsaicin in musculoskeletal pain (368 patients)
with a NNT of 8.1 (251). An earlier meta-analysis identified
that capsaicin cream was better than placebo in the treatment
of diabetic neuropathy, osteoarthritis and psoriasis (252).
Thus, there is some evidence that topical capsaicin is better
than placebo for treatment of pain from diabetic neuropathy,
osteoarthritis and possibly psoriasis (28,251).

Treatment with capsaicin causes a burning sensation, which
compromises the blinding of clinical trials and decreases the
clinical utility of this agent. Of interest is an apparent persisting

benefit in some patients who respond, remain improved and do
not continue to require capsaicin. The fact that the pain in
these patients was present for prolonged periods before cap-
saicin makes it unlikely that this effect was just the natural res-
olution of the pain condition (238).

Capsaicin may be beneficial to some patients with neuro-
pathic or arthritic pain as an adjuvant analgesic, but is unlikely
to be adequate as the sole analgesic agent. The frequency of
application of either the 0.025% or the 0.075% cream should
be four to five times daily. Treatment should persist for four to
six weeks, because the onset and best response may take this
long to occur. Patients should be instructed to wash their
hands after each application or to use rubber gloves to apply
the cream, and to avoid eye contact. The adverse effect is a
burning sensation. This will occur in 80% of patients. The
severity of burning appears to be worse in conditions such as
postherpetic neuralgia or psoriasis where the skin is perma-
nently scarred, than in pain conditions where the skin is nor-
mal. The burning may decrease with repeated applications.
One can also decrease burning by using another analgesic or
applying a topical local anesthetic to improve tolerance.
Coughing and sneezing can occur. To date, there has been no
evidence of toxic effects on nerves with the low doses used in
topical application, although this is a concern (238).

Topical TCAs and ketamine
There are two randomized, controlled trials demonstrating
that topical doxepin 3% to 5% is analgesic in a mixed group of
patients with neuropathic pain (243,244); one demonstrated
an earlier onset of analgesic effect when doxepin was used in
combination with capsaicin (243). Doxepin 5% topical cream
(Zonalon, Medicis Canada Ltd) is available in Canada for the
treatment of pruritis. Topical amitriptyline 2% with ketamine
1% given over six to 12 months in an open-label trial was
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TABLE 18
Topical nonsteroidal anti-inflammatory drugs (NSAIDs)*
and some rubefacients† available in Canada

Product name Active agent

Topical NSAID Pennsaid‡ Diclofenac

Topical rubefacients Myoflex 10%§ Trolamine salicylate

Myoflex extra strength 15%§ Trolamine salicylate

Aspercreme 10%¶ Trolamine salicylate

Extra strength Trolamine salicylate

aspercreme 15%¶

Bengay muscle pain** Trolamine salicylate

Arthritis cream Trolamine salicylate

Actiflex†† Trolamine salicylate

Crème analgesique extra Trolamine salicylate

puissant sans odeur

Hot stuff‡‡ Methyl salicylate

Oil of wintergreen Methyl salicylate

Physio rub Methyl salicylate

Medicated analgesic cream Methyl salicylate

Ultra strength heat rub Methyl salicylate

Antiphlogistine rub Methyl salicylate

A-535 heat§§

*Prescription required; †Available without a prescription; ‡Dimethaid Health
Care Ltd, Canada; §Bayer Inc, Canada; ¶Chattem, Canada; **Pfizer Canada
Inc; ††Pangeo Pharma (Canada) Inc; ‡‡Mueller Sports Medicine Inc, USA;
§§Church & Dwight Canada Corp
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associated with long-term perceived analgesic effect and good
to excellent patient satisfaction, and was well tolerated in a
group of patients with mixed diagnoses of neuropathic pain
(253). In a three-week randomized, placebo-controlled trial,
the concentration of amitriptyline 2% and ketamine 1% was
not significantly better than placebo (254); however, a higher
concentration of amitriptyline 4% and ketamine 2% was sig-
nificantly better than placebo in postherpetic neuralgia (245).
Thus, there is preliminary support that a combination of
amitriptyline and ketamine is analgesic in postherpetic neural-
gia in a 4% amitriptyline and 2% ketamine concentration.
Topical amitriptyline and ketamine cream is not yet available
in Canada.

Topical lidocaine patch
Subsequent to initial data suggesting that a topical gel con-
taining 5% lidocaine led to a significant decrease in the pain
of postherpetic neuralgia over the torso or limbs (255), a
topical 5% lidocaine patch has been developed. There are
three randomized, controlled trials examining the lidocaine
patch in postherpetic neuralgia (239-241) and one in
patients with a variety of peripheral neuropathic pain syn-
dromes (256); all have found that the lidocaine 5% patch
provides significantly better analgesia than a vehicle placebo
patch. In a recent review of these studies, the author con-
cludes that the topical 5% lidocaine patch holds promise for
the treatment of postherpetic neuralgia and other neuro-
pathic conditions (257).

CANNABINOIDS
Cannabinoids available by prescription 
The potent antinociceptive and antihyperalgesic effects of
cannabinoid agonists in animal models of acute and chronic
pain, the presence of cannabinoid receptors in pain-processing
areas of the brain, spinal cord and periphery, and evidence sup-
porting endogenous modulation of pain systems by cannabi-
noids provide support that cannabinoids exhibit significant
potential as analgesics (258-261).

At present, there are two oral cannabinoids available in
Canada. These are nabilone (Cesamet, Valeant Canada Ltd)
and Marinol (Solvay Pharma Inc, Canada) (a synthetic prepa-
ration of delta-9-tetrahydrocannabinol [THC], which is the
main psychoactive ingredient in cannabis). The listed indica-
tion for both of these agents is nausea and vomiting following
chemotherapy (as second- or third-line options). Any use in
pain applications would be considered ‘off-label’ use. There is
some support that oral THC preparations exhibit a mild to
moderate analgesic effect equivalent to codeine 60 mg to
120 mg daily and that higher doses are associated with central
effects such as sedation (262). There is one randomized, con-
trolled trial that has demonstrated a modest effect for synthetic
THC (Marinol) in the treatment of central pain in MS using a
dose of 10 mg (263). There are no randomized, controlled trials
examining nabilone in the treatment of chronic pain, but
there are two clinical reports showing modest benefit in some
patients (264,265).

A multicentre, randomized, controlled trial examining an
oral cannabis extract demonstrated an improvement in objec-
tive mobility and pain in MS, but no significant effect on the
Ashworth scale for spasticity after 15 weeks of treatment
(266); however, in the 80% of patients followed for 12 months
(double-blinded) there was a statistically significant small

treatment effect on muscle spasticity on the Ashworth scale
(267). 

In April 2005, a novel buccal spray extract containing
THC and cannabidiol (a nonpsychoactive cannabinoid found
in cannabis), Sativex (GW Pharma Ltd, United Kingdom) was
approved by Health Canada and received a conditional notice
of compliance. A randomized, controlled trial of 48 patients
demonstrated a statistically significant decrease in pain of
brachial plexus avulsion, but not only by the full two-point
reduction on the 11-point numeric rating scale required for
clinical significance (268), a further randomized, controlled
trial has demonstrated a significant reduction in pain and
improved sleep in 64 patients with central pain due to MS
(269). The indication for Sativex is as adjunctive treatment
for symptomatic relief of neuropathic pain in MS. Further
trials are ongoing.

In making a decision regarding whether to use a cannabi-
noid, one may apply all of the same guidelines as reviewed for
opioids. In other words, a comprehensive assessment of the
cause of the pain and a psychosocial history, including screen-
ing for past and current risks for addiction, must be completed.
Conventional therapies should be tried or considered before
initiating a trial of a cannabinoid. Cannabinoids should gener-
ally be considered as a third line of treatment. A recent sym-
posium of articles published in this Journal provide further
information regarding the use of cannabinoids in pain
(259,270-276).

Side effects include euphoria, anxiety, panic, paranoia, psy-
chosis, sedation, dizziness, somnolence, depression, ataxia,
cognitive effects, tachycardia, postural hypotension and palpi-
tations. There are effects on reaction time and motor control,
so patients should be advised that driving can be affected and
to use discerning judgment, as you would advise patients when
using any potentially sedating agent. Table 19 presents the
available agents, dose preparations and dose guidelines.

Marihuana Medical Access Regulations
Since July 2001, the Marihuana Medical Access Regulations
have been established, allowing Canadians to apply to possess
cannabis (marihuana) for medicinal purposes. This program
involves an application process initiated by the patient. The
patient requires the support of a physician who also completes
a form. The patient sends the forms, along with two passport
photos, to the Office of Cannabis Medical Access, Health
Canada, where the application is reviewed. If all requirements
are met, a license to possess is granted. Patients may also apply
for a license to produce or may purchase cannabis from Health
Canada. Further information regarding this program is avail-
able at <www.hc-sc.gc.ca/hecs-sesc/ocma/index.htm>. As of
March 4, 2005, there are 813 Canadians authorized to possess
marihuana for medical purposes and there are 352 physicians
in Canada who have supported these applications. Updated
statistics are available at the Web site quoted above.

There is a need for further study regarding marihuana as a
therapeutic agent with regard to both efficacy and safety, nei-
ther of which have been established in controlled trials. There
are studies underway. In the meantime, it is important for
physicians in Canada to be aware that 10% to 16% of patients
presenting to pain and MS clinics are using cannabis for symp-
tom control, and that pain is one of the top symptoms for
which people in the general population are using cannabis for
medical purposes (277-280). Physicians should always ask
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about the use of cannabis and any other herbal or complemen-
tary therapies as a routine part of history-taking.

The Special Access Programme available through 
Health Canada
The Special Access Programme is available to physicians who
would like to obtain nonmarketed drugs for patients with seri-
ous or life-threatening conditions when conventional therapies
have failed, or are unsuitable or unavailable. Chronic pain that
has been unresponsive to agents marketed in Canada can be a
serious condition for consideration under this program. Thus, if
a physician knows of an agent that may benefit their patient
and if that agent is not yet available in Canada, it may be pos-
sible to obtain the drug through the Special Access Programme.
The Web site for the Special Access Programme, with all of the
forms and documentation, is <http://www.hc-sc.gc.ca/dhp-
mps/acces/drugs-drogues/index_e.html>. The contact phone
number is 613-941-2108.

THE FUTURE
There are many new agents in development. New models for
persistent pain have allowed researchers to define the pharma-
cology of analgesia in more detail. It is known that numerous
mechanisms at multiple levels may be involved in an individual
presenting with persistent pain. We have already learned that
more than one systemic agent is often necessary to target rele-
vant mechanisms (11), and that when two agents are used, it is
sometimes possible to obtain better analgesia at lower doses and
with fewer side effects (14). In the future, it is probable that
treatment protocols will include both systemic and topical
agents targeting both central and peripheral mechanisms. Novel

neuromodulators targeting sodium and calcium channels,
NMDA receptor antagonists, purinergic agents, and agents tar-
geting the endocannabinoid system and others are all in devel-
opment, as well as agents for topical use, and these will provide
additional options as analgesics in the future.

CONCLUSIONS
Chronic pain involves multiple pathophysiological mecha-
nisms with peripheral and central components. The manage-
ment of chronic pain requires an interdisciplinary approach.
Pharmacotherapy for pain must take place within an overall
management plan that maximizes the patient’s involvement in
the pursuit of health, even in the face of pain. This review has
provided information regarding the major classes of medica-
tion used to assist in the management of chronic pain, includ-
ing the NSAIDs, acetaminophen, antidepressants and
anticonvulsants. The use of chronic opioids has been reviewed,
along with an approach to comorbid pain and addiction.
Emerging areas, including topical approaches and an introduc-
tion to the field of cannabinoids, have also been presented.
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TABLE 19
Cannabinoids available by prescription in Canada

Strengths  Start dose Route of
Agent Trade name available (mg) (range) administration Listed indications

Nabilone Cesamet* 0.5, 1 0.5 mg/hs (1–2 mg bid) Oral Antiemetic in cancer chemotherapy

Synthetic ∆-9-THC Marinol† 2.5, 5, 10 5 mg (5–10 mg bid) Oral Antiemetic in cancer chemotherapy

Extract of naturally occurring Sativex‡§ 2.7 ∆-9-THC/ –¶ Transbuccal Adjunctive treatment for pain 

∆-9-THC and CBD 2.5 CBD** in multiple sclerosis

*Valeant Canada Ltd; †Solvay Pharma Inc, Canada; ‡GW Pharma Ltd, United Kingdom; §Approved under a conditional notice of compliance by Health Canada as
of April 2005; ¶Insufficient published information to make recommendations regarding dose at the time of writing; **Each spray contains 2.7 mg delta-9-tetrahydro-
cannabinol (∆-9-THC) and 2.5 mg cannabidiol (CBD). bid Twice a day; hs At bedtime
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