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ABSTRACT

OBJECTIVE  To provide family physicians and pharmacists with practical, evidence- and expertise-based guidance on 
choosing the safest approach to using analgesics to manage patients with musculoskeletal pain.

SOURCES OF INFORMATION  Health care providers from family practice, rheumatology, gastroenterology, 
hepatology, internal medicine, and pharmacy participated in an educational needs assessment regarding the 
management of pain and the safety of commonly used analgesics. Feedback from one-on-one interviews 
was compiled and distributed to participants who selected key topics. Topics chosen formed the basis for the 
discussions of this multidisciplinary panel that reviewed data on the safety of analgesics, particularly in regard 
to comorbidity and concurrent use with other therapies.

MAIN MESSAGE  Treatment should begin with an effective analgesic with the best safety profile at the lowest 
dose and escalate to higher doses and different analgesics as required. Acetaminophen is a safe medication 
that should be considered first-line therapy. Nonsteroidal anti-inflammatory drugs (NSAIDs) are associated with 
potential adverse gastrointestinal, renal, hepatic, and cardiovascular effects. Physicians should not prescribe 
NSAIDs before taking a careful history and doing a physical examination so they have the information they need 
to weigh the risks (adverse effects and potential drug interactions) and benefits for individual patients.

CONCLUSION  Taking a complete and accurate history and doing a physical examination are essential for 
choosing the safest analgesic for a particular patient.

Résumé

OBJECTIF  À partir de données probantes et d’opinions d’experts, fournir au médecin de famille et au pharmacien 
des directives sur la façon la plus sécuritaire d’utiliser les analgésiques pour traiter la douleur musculo-squelettique.

SOURCE DE L’INFORMATION  Divers membres du personnel soignant, médecins de famille, pharmaciens, 
spécialistes en rhumatologie, gastro-entérologie, hépatologie et médecine interne ont participé à une évaluation 
des besoins de formation sur le traitement de la douleur et l’innocuité des analgésiques d’usage courant. Les 
commentaires exprimés lors d’entrevues individuelles ont été compilés et distribués aux participants qui ont 
ensuite choisi les sujets les plus importants. Les sujets retenus ont alors été soumis pour discussion à ce groupe 
d’étude multidisciplinaire qui a fait une revue des données sur l’innocuité des analgésiques, notamment en 
relation avec la comorbidité et l’usage concomitant d’autres types de traitement.

PRINCIPAL MESSAGE  On devrait commencer par un analgésique efficace ayant le meilleur profil d’innocuité à la 
dose la plus faible et passer à des doses plus fortes ou à un autre analgésique si nécessaire. L’acétaminophène 
est un médicament sécuritaire qui devrait être envisagé comme traitement de première intention. Les anti-
inflammatoires non stéroïdiens (AINS) sont susceptibles d’entraîner des effets indésirables aux niveaux gastro-
intestinal, rénal, hépatique et cardiovasculaire et le médecin ne devrait en prescrire qu’après une histoire et 
un examen physique complet de façon à posséder l’information nécessaire pour en évaluer les avantages et 
risques (effets indésirables et possibilité d’interaction médicamenteuse) pour chaque patient.

CONCLUSION  Une histoire complète et précise et un examen physique sont requis pour choisir l’analgésique le 
plus sécuritaire pour un patient donné.
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Pain is among the most common reasons for visits 
to primary care physicians,1,2 and the proportion of 
Canadians seeking treatment for pain is expected 

to rise as the population ages and people develop 
chronic conditions, such as osteoarthritis. Each year in 
Canada, more than 19 million prescriptions are written 
for analgesics,3 and 4.5 billion nonprescription doses of 
pain medication4 are purchased.

Case
Mrs R.N., who is 66 years old, comes to you for treat-
ment of pain related to osteoarthritis in her knees and 
hips. Her history includes myocardial infarction at age 
58, controlled hypertension, and occasional heart-
burn. Current medications include hydrochlorothia-
zide, ramipril, atenolol, and low-dose acetylsalicyclic 
acid. How would you manage her pain?

Nonsteroidal anti-inflammatory drugs (NSAIDs) are 
commonly prescribed analgesics even though dyspep-
sia5 and gastrointestinal (GI) complications6 are well 
documented among patients taking them. Among 
patients taking NSAIDs for at least 2 months, 1 in 5 will 
have an endoscopically seen ulcer, 1 in 70 will have a 
symptomatic ulcer, 1 in 150 will have GI bleeding, and 1 
in 1200 will die from a bleeding ulcer.7

Cyclooxygenase-2 selective NSAIDs (COX-2 inhibi-
tors, or coxibs) were introduced as safer than traditional 
NSAIDs based on their better GI safety profile, but were 
subsequently found to be associated with an increase in 
cardiovascular (CV) adverse events.8,9 The withdrawal of 
rofecoxib and valdecoxib and the discovery that most, 
if not all, traditional NSAIDs carry a risk of CV adverse 
events10 has left physicians questioning how best to 
manage pain.

Low-dose ASA is commonly used for prevention of 
myocardial infarction and thrombotic stroke. While this 
is appropriate therapy for patients with coronary artery 
disease (as secondary prevention),11 ASA is increasingly 
being taken by people with no or few CV risk factors (as 

primary prevention) where the possibility of serious GI 
bleeding or hemorrhagic stroke12 outweighs any poten-
tial benefit.13

Prescribing appropriate analgesics is complicated 
by concomitant treatments and underlying conditions. 
Clopidogrel, an important antithrombotic agent, is com-
monly used with ASA for patients at high risk of CV 
events,14 but combination therapy carries a heightened 
risk of GI bleeding.14 Selective serotonin reuptake inhibi-
tors might also cause GI bleeding, and risk increases 
with concomitant ASA or NSAID use.15 Common comor-
bidity, such as CV disease, diabetes, and GI problems, 
further complicate appropriate management.

Because of the prominence of pain-related condi-
tions, the complexities of their clinical management, and 
the changing therapeutic landscape, a panel was con-
vened to explore the issues surrounding management 
of pain. The aim was to provide practical, evidence- and 
expertise-based guidance for family physicians and phar-
macists because they are frequently asked for advice on 
nonprescription medications and should be prepared to 
give appropriate answers.

Sources of information
Given the hypothesis that health care providers could be 
confused regarding the safety of commonly used anal-
gesics given the known risks of traditional NSAIDs, new 
concerns over the CV safety of COX-2 inhibitors and tra-
ditional NSAIDs, and the added complexity of commonly 
encountered comorbidity and adjunct therapies, we set 
out to clarify the issues. A third-party consultant and the 
Chair of this multidisciplinary panel (R.H.H.) conducted 
1-on-1 interviews with family physicians, a gastroen-
terologist, a hepatologist, an internist, a rheumatolo-
gist, and a pharmacist to solicit unprompted feedback 
on the particular issues that each felt to be important. 
This feedback was summarized into a comprehensive 
list that was distributed to all panel members who were 
then asked to select the topics they thought were most 
important. These topics then formed the basis for dis-
cussion during a day-and-a-half meeting of the panel in 
January 2006. 

During the meeting, each specialist summarized data 
on the safety of pain medication in use in his or her 
area. Their summaries were based on key references 
and, where available, meta-analyses. Following each 
review of data in a particular therapeutic area (rheuma-
tology, gastroenterology, hepatology, and internal medi-
cine and cardiology), a family physician presented 1 or 
more cases that illustrated the challenges of choosing 
an analgesic in light of patients’ conditions and con-
comitant medications. The entire process of conduct-
ing the needs assessment, summarizing feedback, and 
organizing the meeting was facilitated by the consul-
tant with direction from R.H.H. and was supported by an 
unrestricted educational grant from McNeil Consumer 
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Healthcare. This article outlines the main messages from 
the meeting and lists important, more recent references 
in lieu of a full systematic review.

Main message
Common pain conditions. Pain-related conditions that 
most frequently result in primary care visits include back 
pain (17.63 cases/1000 visits), headaches (16.10/1000), 
knee pain (8.51/1000), low back pain (8.42/1000), 
shoulder pain (6.97/1000), and neck pain (6.50/1000).1 
Complaints can be divided into acute pain, which 
implies a shorter, discrete treatment period with poten-
tially reduced risk of adverse events from analgesics, 
and chronic pain (Table 1).

The nature of the pain is an important determinant of 
the approach to treatment and of prognosis, and even 
in the absence of an identifiable cause, pain must still 
be managed effectively. We review the safety of various 
analgesics with a particular focus on treatment of mus-
culoskeletal pain.

Safety of commonly used analgesics
Acetaminophen:  Acetaminophen is the most widely 

used nonprescription pain medication, presumably 
because it is effective, is well tolerated, and has a good 
safety profile.16 Nonprescription products with acetamin-
ophen as the sole medicinal ingredient account for 35% 
of sales of analgesics; if acetaminophen-codeine com-
bination products are also considered, acetaminophen 
sales reach 51%.4

The GI safety of acetaminophen has been demon-
strated in controlled clinical trials, meta-analyses, and 
epidemiologic studies involving acetaminophen doses 
up to 2 g/d.16 The possible association of higher doses of 
acetaminophen with increased upper GI bleeding might 
be biased by selection of more serious cases because 
patients at higher risk of NSAID gastropathy are more 
likely to be prescribed acetaminophen as a safer alter-
native to NSAIDs.16

Acute renal failure has been reported with over-
doses of acetaminophen, but not with therapeutic doses 
of acetaminophen.16 Epidemiologic data suggesting an 

association between acetaminophen and chronic renal dis-
ease are also subject to the potential bias noted above.16

Acetaminophen overdose is a well-known cause of 
acute liver failure. Hepatotoxicity from therapeutic doses 
of acetaminophen is very unusual, and recent critical 
reviews point to overdose as the major cause of toxic-
ity.16 Acetaminophen can be taken safely in doses up to 
4 g/d,16,17 even by patients with stable liver disease (level 
I evidence).18 Hepatotoxicity might develop following 
ingestion of >150 mg/kg over 8 hours or less,17 but might 
occur with lower doses in patients at risk.19 Overdose 
is often related to suicide attempts,19 but given patients’ 
ignorance of acetaminophen dose and possible toxicity 
and the wide range of products containing acetamino-
phen,20 unintentional overdose sometimes occurs.19

In moderate-to-heavy drinkers, liver damage from 
therapeutic doses of acetaminophen (alcohol-acetamin-
ophen syndrome) has been reported.21 Critical evalu-
ation of these reports suggests that overdoses rather 
than therapeutic doses of acetaminophen were more 
commonly involved.16 Prospective, controlled short-term 
studies have not found hepatic damage in alcoholics 
administered therapeutic doses of acetaminophen.22 
Similar findings in long-term trials would provide reas-
suring evidence of the safety of acetaminophen for 
moderate-to-heavy drinkers.

Traditional and COX-2 NSAIDs:  Both types of NSAIDs 
are widely used as analgesics. In the United States, about 
70% of people 65 years old or older take NSAIDs weekly 
and about 50% take them daily.23 Unfortunately, NSAIDs 
are associated with potential adverse effects on the liver, 
kidneys, and most notably, the GI tract.

Traditional and COX-2 NSAIDs cause some GI tox-
icity; dyspepsia is the most common reason patients 
discontinue NSAIDs. While COX-2 inhibitors are associ-
ated with less dyspepsia than traditional NSAIDs (level 
I evidence), GI upset still occurs more frequently than 
in patients taking placebo.24 Of more concern is the 
risk of serious upper GI complications, such as perfora-
tions, ulcers, and bleeding, posed by traditional NSAIDs, 
including ASA.6,25 Risk increases with dose,26,27 and 
mucosal damage can be caused by both local and sys-
temic effects. Treatment with NSAID suppositories is not 
associated with less risk of complications,28 and there 
are no conclusive safety data on topical NSAID creams, 
although systemic absorption and serum concentration 
are substantially lower with creams. Cyclooxygenase-2 
inhibitors are associated with significantly fewer GI com-
plications (level I evidence).29,30

Risk factors for NSAID-related GI complications31-33 
need to be carefully considered before initiating therapy 
(Figure 1). Gastroprotective cotherapy with a proton pump 
inhibitor or misoprostol might be appropriate for patients at 
increased risk of complications (level I evidence),30 but will 
not prevent bleeding more distally in the GI tract, such as 
in the small or large intestine.34 Helicobacter pylori infection 

Table 1. Pain conditions commonly encountered by 
family physicians
ACUTE PAIN CONDITIONS 
  Musculoskeletal injury 
  Headaches (non-migraine) 
  Migraine headaches 
  Renal pain 
  Dysmenorrhea

CHRONIC PAIN CONDITIONS 
  Musculoskeletal injury 
  Osteoarthritis 
  Rheumatoid arthritis 
  Fibromyalgia
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increases the risk of NSAID-associated ulcers and bleed-
ing (level I evidence).35 Patients considered more likely to 
harbour H pylori infection (eg, those older than 50) should 
be tested and the infection, if found,  eradicated before ini-
tiating NSAID therapy.35

Liver damage is rare (1-10/100 000)36 with tradi-
tional and COX-2 NSAIDs and is largely associated with 
diclofenac and sulindac.37-40 Cyclooxygenase-2 inhibi-
tors might be less likely to cause hepatic injury.36,41,42 
Ibuprofen has been reported to cause hepatotoxicity 
in patients with hepatitis C and should not be used 
by them.43 It is important to rule out viral causes and 
other liver diseases when investigating suspected 
NSAID-induced hepatotoxicity. Patients with compen-
sated liver disease can use NSAIDs, but liver function 
tests should be performed and NSAIDs discontinued 
if liver enzymes increase (level III evidence). In high-
risk patients, alanine aminotransferase levels should 
be monitored within the first month of therapy and 

every 3 to 6 months after that (level III evidence).44 
Patients with cirrhosis should not take NSAIDs (level 
III evidence).45

In susceptible patients and patients with congestive 
heart failure, existing renal failure, or transplanted kid-
neys, NSAIDs can compromise renal blood flow and 
glomerular filtration, which can lead to acute renal fail-
ure. Renal clearance diminishes considerably with age. 
Creatinine clearance (estimated) is a more effective 
measure of renal function than creatinine levels and is 
easily calculated using the Cockcroft-Gault formula.46

Cockcroft-Gault formula: For men, multiply  
by 1.2

[140 − age (years)] × weight (kg) 
Creatinine clearance =
		          serum creatinine (μmol/L)
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Figure 1. Risk factors for NSAID-associated gastrointestinal complications31-33
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Creatinine clearance should be evaluated at the start 
of NSAID therapy and shortly thereafter in patients 
at risk of renal problems (level II evidence).44,46 It is 
wise to be cautious if creatinine clearance is 30 to 
60 mL/min; NSAID therapy should be avoided if clear-
ance is <30 mL/min (level III evidence).

Traditional and COX-2 NSAIDs also have adverse CV 
effects. They raise blood pressure, which might be of par-
ticular concern in hypertensive patients. Understanding 
the CV risks of NSAIDs is an evolving issue, with 
blood pressure being only 1 factor that must be con-
sidered in the context of increased risk of thrombotic 
complications. Cyclooxygenase-2 inhibitors and tradi-
tional NSAIDs (with the possible exception of naproxen, 
although it also carries a class label warning) both 
appear to confer increased risk of myocardial infarction 
(level I evidence).8-10,47

Acetylsalicylic acid:  Low-dose ASA is commonly pre-
scribed for cardioprotection rather than for analgesia. 
Atherosclerotic disease is a major cause of death; cor-
onary artery disease is responsible for 1 in 5 deaths 
and stroke for 1 in 14 deaths.48 Peripheral arterial dis-
ease, which affects 12% to 20% of Americans, is asso-
ciated with a 4- to 5-fold increased risk of dying from 
CV disease.48 Taking ASA puts patients at risk of GI 
complications and dyspepsia, similar to the complica-
tions and dyspepsia associated with NSAIDs, even in 
its enteric-coated or buffered form.49 Even the lower 
doses (75 to 325 mg) commonly taken for cardiopro-
tection put patients at risk of ulcers and GI bleeding12,50; 
higher doses further increase the risk of bleeding with-
out increasing cardioprotection.51 Therefore, low-dose 
ASA should be used for cardioprotection and reserved 
for patients with established CV risk (secondary preven-
tion) (level I evidence).

Alternatives for pain management. Use of corticosteroids 
for arthritis decreased with the introduction of NSAIDs 
that effectively controlled inflammation. Extended use of 
systemic corticosteroids is limited by the many known 
adverse effects including, but not limited to, hypergly-
cemia, hypertension, osteoporosis, thinning of the skin, 
muscle weakness, acne, dyspepsia, adrenal suppression, 
hypertriglyceridemia, dyslipidemia, and proatherogenic 
effects.52 Localized treatment of inflammation by inject-
ing a joint up to 4 times over 2 years is, however, a rea-
sonable approach (level I evidence).53

Although still controversial, use of opioids for chronic 
non-cancer pain is accepted practice and might be appro-
priate for carefully selected patients with long-lasting or 
recurrent nociceptive and neuropathic pain who have 
not obtained adequate analgesia from other therapies.54,55 
Amitriptyline alters pain thresholds and might be effec-
tive as an adjunct to therapy or for specific conditions, 
such as fibromyalgia.56,57 There are many nonpharma-
cologic approaches to managing chronic pain, such as 

therapeutic exercise and stretching, stress management, 
biofeedback, physical modalities, cognitive-behavioural 
approaches, and alternative approaches.54 Hypnosis has 
been used to manage cancer- and childbirth-related pain 
and might be useful for other pain syndromes.58,59

Cotherapies of special concern
Clopidogrel and ASA:  Patients at high risk of ath-

erothrombosis and after coronary vessel stenting11 are 
increasingly taking ASA in combination with the antiplate-
let drug clopidogrel. While the combination is effective for 
preventing thrombosis, it increases the risk of GI bleed-
ing,14 particularly in patients taking higher doses of ASA.60

Combined NSAID and ASA:  While use of multiple 
NSAIDs for analgesia should generally be avoided, 
the requirement for ASA and NSAID cotherapy for 
cardioprotection and analgesia is a clinical reality. 
Cyclooxygenase-2 inhibitors and ASA cotherapy is asso-
ciated with fewer GI ulcers and serious upper GI com-
plications than treatment with traditional NSAIDs and 
ASA (level I evidence).61-63 Regular use of some NSAIDs, 
including ibuprofen, might interfere with the antiplatelet 
effect of ASA,64,65 so ASA should be taken an hour before 
the NSAID (level I evidence).64

Drug interactions with NSAIDs. Given the prevalence of 
prescription and nonprescription NSAID use, physicians 
should recognize contraindications to other drugs, such 
as anticoagulants, in patients taking NSAIDs. Certain 
NSAIDs might be a safer option for cotherapy, depend-
ing on concomitant medications,66 so physicians should 
review product monographs carefully. Higher-risk patients 
taking combined drugs should be monitored closely.66

Patient considerations. Many patients are reluctant to 
admit that they use alternative medicines, and these med-
icines might have adverse effects or interact with other 
medications. Physicians need to encourage patients to 
mention their use of alternative approaches and to reas-
sure them that disclosure will not incur disapproval.

Knowledge of patients provides an important con-
text for understanding their pain and tolerance levels. 
Physicians who know patients well can tailor medi-
cations and messages to individual patients, although 
physicians in emergency departments or walk-in clin-
ics are not able to do this. Patients’ concerns, for 
example, that pain indicates life-threatening or seri-
ous conditions, are important to recognize and address. 
Reassurance can be helpful, as can specialist consulta-
tion and testing, if appropriate.

Given patients’ confusion about nonprescription 
pain medications,30 physicians and pharmacists should 
alert patients to maximum daily analgesic doses and 
the potential for overmedicating with multiple products. 
Patients should be advised that, if pain is not adequately 
controlled on the recommended treatment, they should 
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return to their physicians or clinics rather than take 
additional nonprescription products that might increase 
their risk of adverse events.

Patients might be reluctant to take a particular drug 
but be willing to consider an alternative. Awareness 
of patients’ preferences can prevent their returning 
with symptoms without having filled their prescriptions. 
Physicians should explain what the prescribed drug is 
for, the benefits and risks of therapy, the length of treat-
ment, and when to return for re-assessment.

Case resolution
Following the guideline of “safest analgesic, low-
est dose,” Mrs R.N. was started on 1000 mg of 
acetaminophen twice daily. When little relief was 
noted after 24 hours, her dose was increased to 1000 
mg 4 times daily, which was moderately effective. She 
received steroid injections in an effort to treat locally 
and to avoid NSAID use given her hypertension, GI 
symptoms, and advanced age.

Conclusion
This case and discussion highlight the challenges of 
choosing appropriate analgesic treatment in light of the 
evolving literature on the safety of NSAIDs and the com-
plexity of comorbidity and cotherapies. Acetaminophen 
is a safe, well tolerated, and appropriate first-line treat-
ment for managing pain. Treatment with NSAIDs should 
be initiated only after a full evaluation of risks and antic-
ipated benefits. Important points to consider in selecting 
an analgesic are outlined in Table 2.

Many questions remain regarding the safety of anal-
gesics, including the GI and CV risk posed by various 
NSAIDs, the safety of topical NSAIDs, and the future of 
COX-2 inhibitors based on emerging safety data and the 
newest COX-2 drugs. We encourage readers to watch 
the literature for developments in these areas. 
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EDITOR’S KEY POINTS

•	 Musculoskeletal pain can be difficult to manage, 
particularly in patients with comorbidity. Treatment 
should begin with the safest analgesic (generally 
acetaminophen) at the lowest dose.

•	 Use of multiple nonsteroidal anti-inflammatory 
drugs should be avoided. Low-dose acetylsalicylic 
acid counts as a nonsteroidal anti-inflammatory 
drug.

•	 Many treatment modalities might be required to 
achieve appropriate pain control. It is preferable to 
treat locally (eg, local steroid injection) rather than 
systemically, where feasible.

Points de repère du rédacteur

•	 La douleur musculo-squelettique peut être difficile 
à traiter, surtout en présence de comorbidité. On 
devrait commencer par l’analgésique le plus sécuri-
taire (habituellement l’acétaminophène) à la dose la 
plus faible.

•	 On devrait éviter d’utiliser plusieurs anti-inflamma-
toires non stéroïdiens (AINS). L’acide acétylsalicyl-
ique à faible dose équivaut à un AINS.

•	 On doit parfois recourir à plusieurs modalités de 
traitement pour bien contrôler la douleur. Un traite-
ment local (par ex., une infiltration stéroïdienne) est 
préférable à un traitement systémique.
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