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Louis Kuritzky Abstract: Low back pain (LBP) is amongst the top ten most common conditions presenting
George P Sam r'aj to primary care clinicians in the ambulatory setting. Further, it accounts for a significant
Department of Community Health amount of health care expenditure; indeed, over one third of all disability dollars spent in the
and Family Medicine, University of United States is attributable to low back pain. In most cases, acute low back pain is a self-
Florida, Gainesville, FL, USA limiting disease. There are many evidence-based guidelines for the management of LBP. The
most common risk factor for development of LBP is previous LBP, heavy physical work, and
psychosocial risk factors. Management of LBP includes identification of red flags, exclusion
of specific secondary causes, and comprehensive musculoskeletal/neurological examination of
the lower extremities. In uncomplicated LBP, imaging is unnecessary unless symptoms become
protracted. Reassurance that LBP will likely resolve and advice to maintain an active lifestyle
despite LBP are the cornerstones of management. Medications are provided not because they
change the natural history of the disorder, but rather because they enhance the ability of the
patient to become more active, and in some cases, to sleep better. The most commonly prescribed
medications include nonsteroidal anti-inflammatory drugs (NSAIDs) and muscle relaxants.
Although NSAIDs are a chemically diverse class, their similarities, efficacy, tolerability, and
adverse effect profile have more similarities than differences. The most common side effects
of NSAIDs are gastrointestinal. Agents with cyclo-oxygenase 2 selectivity are associated with
reduced gastrointestinal bleeding, but problematic increases in adverse cardiovascular outcomes
continue to spark concern. Fortunately, short-term use of NSAIDs for LBP is generally both safe
and effective. This review will focus on the role of NSAIDs in the management of LBP.
Keywords: low back pain, non-steroidal anti-inflammatory drugs, cyclo-oxygenase 2

Introduction

Low back pain (LBP) is amongst the top ten most common reasons for a symptomatic
visit to a clinician.! LBP is also responsible for up to one third of all disability dollars
spent in the United States. Hence, wise management of LBP is important to restore
mobility, reduce pain, and if possible, diminish the likelihood of long-term disability.
LBP is not solely a problem in the United States. Indeed, evidence-based clinical
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management.>* Although there are numerous symptomatic treatments for LBP, the

inflammatory drugs (NSAIDs) in the management of LBP. Other treatments will be
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Definitions and epidemiology
According to the European guidelines for management of
acute nonspecific back pain in primary care, LBP (also known
as lumbosacral pain) is “pain and discomfort, localized below
the costal margin and above the inferior gluteal folds, with
or without leg pain”.* LBP is often categorized by duration
of symptoms first, and next by putative etiology. Acute
LBP generally lasts less than 6 weeks, subacute LBP lasts
6-12 weeks, and chronic LBP lasts longer than 12 weeks.!
Etiologically, “nonspecific LBP” comprises symptoms not
attributable to a known condition (eg, infection, tumor,
osteoporosis, ankylosing spondylitis, fracture, inflammatory
process, radicular syndrome, or cauda equina syndrome).
“Recurrent LBP” is defined as a new episode of LBP after
a symptom-free period of 6 months, whereas recurrence in
less than 6 months is considered as exacerbation of chronic
LBP. Within the category of acute LBP, there is sometimes a
very brief “hyperacute” period of 24—48 hours during which
symptom intensity is so great that sufferers are essentially
immobilized, and motion is prevented by pain and intense
spasm. Fortunately, this hyperacute LBP is seen in a minority
of patients, and generally resolves within 2448 hours.

The time categorization of LBP is more than academic,
in that it is also predictive of prognosis: a high percentage
of individuals who progress to chronic LBP will incur long-
term disability, with its concomitant economic disadvantages,
unemployment, and need for ongoing involvement with the
health care system.

LBP is amongst the top ten problems presenting in
primary care, whether the population be young adult or
senior citizen.! The lifetime prevalence of LBP is 70%—-90%
in industrialized countries, and the one-year prevalence is
15%-45%.% The peak prevalence occurs between the ages
of 35 and 55 years. The adult incidence is 5% per year.*
Despite the commonplace presentation of LBP, clinicians
may feel some uncertainty regarding optimal symptomatic
management.

The natural history of acute LBP indicates that, even in
the absence of treatment, up to 70% of acute LBP cases are
resolved within 3 weeks, and up to 90% by 12 weeks.* 2
Unfortunately, 2%—7% of acute LBP cases develop chronic
pain, accounting for up to 75%—-85% of total worker
absenteeism.!?

The most common risk factors for LBP are previous LBP,
heavy physical work (frequent bending, twisting, lifting,
pulling, pushing) sedentary lifestyle, workplace vibrations,
psychosocial risk factors (stress, distress, anxiety, depression,
cognitive functioning, pain behavior), job dissatisfaction,

mental stress at work, smoking, obesity, and lack of exercise.*
The clinician’s task is to exclude the red flags (like age at
onset of pain <20 or >55 years, weight loss, neurologic
changes, significant trauma, or chest pain), inform the patient
of the generally benign nature of the disorder, encourage
physical activity, and reduce pain to enhance mobility, allow-
ing maximum opportunity for return to work as quickly as
possible. NSAIDs are one of the pharmacotherapeutic tools
which can be used during this process.

Nonsteroidal anti-inflammatory drugs

It appears that NSAIDs have been used to manage
musculoskeletal symptoms since antiquity. Although sodium
salicylate (a derivative of various plants, such as willow bark),
was probably the first NSAID, gastrointestinal side effects
precluded its widespread use. Subsequently, the creation of
aspirin in 1897 by means of adding acetic acid to sodium
salicylate (invented by chemist Felix Hoffman of the German
Friedrich Bayer and Company) allowed for a more tolerable
NSAID.*

Most patients presenting to the clinician with LBP
will have two primary agendas, ie, ascertaining whether
important secondary pathology is present (eg, neoplasia,
infection, abdominal aortic aneurysm), and relief of pain.'
The main clinical goals in the management of acute LBP
is to reduce pain, improve mobility, and physical function.
NSAIDs are often considered front-line agents because they
act rapidly and are generally well tolerated. Cyclo-oxygenase
2 enzyme (Cox-2) inhibitors have some advantage over the
Cox-1 inhibitors in terms of safety. Indeed, the majority of
patients are likely to have already tried one or more over-the-
counter remedies, which may include NSAIDs.'¢ The primary
mechanism of action of NSAIDs is blockade of conversion
of arachidonic acid to inflammatory prostaglandins, although
an impact upon leukotriene production may also play a role.!”
Cox-2 is the primary pathway through which arachidonic acid
is converted into inflammatory prostaglandins, which can
produce pain. Hence, interruption of this pathway, an activ-
ity common to all NSAIDs (including aspirin) is believed to
be the basis of pain relief. Cox-2 is generally believed to be
an “inducible enzyme”, ie, in the absence of stimuli such as
inflammation, Cox-2 is inactive. Cox-2 is also involved in
maintenance of renal glomerular flow. Accordingly, when
glomerular flow is dependent upon activity of Cox-2 to
induce vasodilation, any agent which blocks Cox-2 may result
in reduced glomerular flow, with a subsequent increase in
sodium, potassium, and water retention, as well as an increase
in blood urea nitrogen and creatinine.
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Endoscopy studies indicate that up to 15%-30% of
persons on chronic NSAID treatment demonstrate erosions
or ulcers.'® Unfortunately, symptoms are not an accurate
guide to the presence, absence, or severity of gastrointestinal
pathology induced by NSAIDs. Even when serious upper
gastrointestinal bleeding occurs, it is asymptomatic in
the majority of persons until a bleeding event is evident.
Hence, clinicians cannot rely upon reports of gastrointestinal
tolerability to inform whether gastrointestinal toxicity from
NSAIDs is occurring.

The burden of toxicity from NSAIDs belies what had
been the widely held perspective that NSAIDs are “safer”
analgesics. Both Cox-1 and Cox-2 inhibitors have adverse
drug reactions in both the short term and the long term.
Indeed, it has been reported that as many as 107,000
hospitalizations and 16,500 deaths annually in the United
States may be attributable to NSAID toxicity.!” Through the
1990s it was suggested that for every dollar spent on NSAIDs,
treatment of NSAID toxicity cost $1.25.2° Similarly, in the
United Kingdom, 10,000 hospital admissions and 2000
deaths annually have been attributed to NSAIDs.?! Cox-1
appears to be critical in the maintenance of gastrointestinal
mucosal integrity. The promise of Cox-2 selective inhibitors
was based upon the belief that because the therapeutic effects
(analgesic and anti-inflammatory) of NSAIDs reside in
Cox-2 inhibition, and most of the toxic effects are a result of
Cox-1 inhibition, agents which only impact Cox-2 might be
free of meaningful adverse gastrointestinal effects.

This understanding, although fundamentally sound, turned
out to be only partially correct. First, all cyclo-oxygenase
selectivity is relative. That is, Cox-2 selective agents have
a high relative degree of blockade of Cox-2, while they
incur small (but not zero) Cox-1 effects. Additionally, Cox
selectivity may be a dose-related phenomenon, and may also
vary depending upon the assay used to assess Cox activity.
For instance, in the United States, etodolac (Lodine®) and
meloxicam (Mobic®) are considered “traditional” (ie, not
Cox-2 specific) NSAIDs. In Canada and much of Europe,
meloxicam (in particular) was considered a Cox-2 selective
agent, based upon the William Harvey human modified whole
blood assay.?? In keeping with the above, analysis of various
NSAIDs by this method at the time indicated that, at 80%
inhibition of Cox-2, rofecoxib, etodolac, and meloxicam
were the three most selective NSAIDs tested (all were more
Cox-2 selective than the currently available agent, celecoxib).
However, even with the most selective agents, some degree
of Cox-1 inhibition occurs.' Finally, populations who tend to
use NSAIDs commonly or chronically are often of advanced

years, and subsequently are also using aspirin long term
for the primary or secondary prevention of cardiovascular
disease. It has been shown that concomitant administration
of aspirin with NSAIDs elevates the risk of gastrointestinal
bleeding by 3—4-fold.

What is the benefit of NSAIDs
in LBP?

According to a Cochrane collaboration review, up to 65
randomized, double-blind, controlled trials (n = 11,237) of
NSAIDs for LBP without sciatica were published through
2007. The overarching conclusion demonstrable from these
trials was that NSAIDs provide statistically significant
symptomatic improvement. These conclusions are only in
reference to persons with LBP without sciatica; indeed the
Cochrane analysis indicates that LBP with sciatica is not
favorably impacted by NSAIDs.?* For acute LBP, there are
some clinical data suggesting relatively comparable short-
term efficacy of NSAIDs and acetaminophen (paracetamol)
in acute LBP. Because this data set is more scanty, and
because of increasing recognition of the potential for
acetaminophen to have its own meaningful toxicity pattern,
NSAIDs still appear preferable to acetaminophen. For
patients who achieve adequate symptomatic relief of acute
LBP with acetaminophen, as long as dosing limitations are
not exceeded, it is a reasonable alternative to NSAIDs.

Is there any difference between
the NSAIDs available?

NSAIDs are competitive, reversible, active site inhibitors
of cyclo-oxygenase and are chemically heterogeneous
compounds. Cyclo-oxygenase blockade results in inhibition
of prostaglandin production. Aspirin and acetaminophen are
sometimes conventionally separated from this group due to
certain special properties (aspirin acetylates isozymes and
inhibits them irreversibly whereas acetaminophen is mainly
used as antipyretic, with minimal, if any, anti-inflammatory
activity). Chemically, NSAIDs are derivatives of various
compounds. See Table 1 for a brief classification of NSAIDs
with some examples (note that not all examples mentioned
are currently available in the United States).

All currently available NSAIDs work by similar
mechanisms, so it is not surprising to find that efficacy
amongst them is also quite similar.’ Differences in half-life,
Cox-2 selectivity, and a few other parameters suggest only
modest ability for meaningful discrimination between them.
The British National Institute of Clinical Excellence guidelines
indicate that “traditional” NSAIDs and Cox-2-selective
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Table | Classification of nonsteroidal anti-inflammatory drugs

Compounds Products

Salicylates
Propionic acid derivatives

Aspirin, diflusinal, salsalate
Ibuprofen, naproxen, fenoprofen,
ketoprofen, flurbiprofen, oxaprozin,
loxoprofen

Enolic acid (oxicam) Piroxicam, meloxicam, tenoxicam,
derivatives droxicam, lornoxicam, isoxicam,
phenylbutazone

Fenamic acid derivatives Mefenamic acid, meclofenamic acid,
flufenamic acid, tolfenamic acid
Alkanones Nabumetone
Acetic acid derivatives Indomethacin, sulindac, etodolac,
ketorolac, diclofenac, nabumetone

Diaryl heterocyclic Celecoxib, valdecoxib, rofecoxib,

compounds etoricoxib
Sulphonanilides Nimesulide
Others Licofelone

agents are equally efficacious, both for reducing pain and
improving functionality, at least for osteoarthritis, which is
one of the most common indications. Similar conclusions
have been determined in other populations.?*

Both Cox-1 and Cox-2 NSAIDs reduce pain and
inflammation in a dose-dependent and time-dependent
fashion.? Because of some important intraindividual
variation, subjects may have different therapeutic responses
to agents which have no major apparent pharmacokinetic
or pharmacodynamic differences. It has been suggested that
perhaps 70%—-80% of individuals will respond favorably to a
particular NSAID,? leaving the door open to consider another
agent if the first NSAID therapeutic choice does not produce
sufficiently favorable effects. Why patients might respond to one
agent and not another remains unclear. Because interruption of
Cox-1, which is common to essentially all NSAIDs, results in
blockade of essential gastrointestinal tract tissue protection, all
NSAIDs are associated with an increased risk of gastrointestinal
bleeding.?’*! Cox-2 inhibition should not be viewed as an
absolute category; isoform selectivity for Cox-2 selection is not
an absolute but rather a continuous discrete variable. See Table 2
for some of the characteristics of common NSAIDs.

A Cochrane systematic review of NSAIDs concluded
that, as a group, these agents (including those that are
Cox-2 specific) are essentially equally effective for treatment
of LBP, with Cox-2 agents having superior tolerability.'”
For toxic events like gastrointestinal bleeding, it is difficult
to stratify risks amongst the traditional NSAIDs. Because
different trials have found different rates of gastrointestinal
events, population differences, and overlapping confidence
intervals for the incidence of adverse gastrointestinal
events associated with traditional NSAIDs, it is difficult to

discern meaningful differences between agents.*> Among
the nonselective NSAIDs, ketorolac and piroxicam appear
to be the agents associated with greatest gastrointestinal
risk; the protracted half-life of piroxicam (>30 hours) may
explain its propensity for causing gastrointestinal toxicity.
Oral ketorolac dosing is limited to a 5-day duration due
to its well recognized profile of gastrointestinal and renal
toxicity. Although ketorolac has potent analgesic capacity,
its adverse effect profile suggests that it is not suitable for
management of acute LBP or chronic LBP, although a role
in the hyperacute phase of LBP is worthy of consideration,
especially in patients for whom opioid analgesia is not the
best option.

Individual trials in acute LBP

NSAIDs provide efficacy in acute LBP that is statistically
significant. Outcomes in acute LBP are often divided into
either composite endpoints (eg, clinician global assessment,
patient global assessment), gradation of pain (eg, degree
of pain reduction, time to abolition of pain, time to much
reduced pain), or return to work (or full normal physical
activity). Older trials include endpoints such as degree of
spasm or low back flexibility using measurements such as
Schober’s test.

Because of intraindividual variation, it is not possible
to predict which NSAID will be most effective for any one
individual. Indeed, it has been consistently reported that some
persons who do not respond to one NSAID will, nonetheless,
for unexplained reasons, respond well to another.?* Included
here are data published by the Cochrane Collaboration
reviewing outcomes for NSAIDs in back pain. To summarize
these data, NSAIDs have provided a statistically significant
reduction in pain from baseline when studied in 3-week
trials, result in a significantly greater proportion of persons
with global improvement, and a decreased need to utilize
additional analgesic medication.

NSAIDs in acute LBP:

what is the risk?

It was not until 1998 that Cox-2-selective NSAIDs (celecoxib,
rofecoxib) were introduced to the market, followed shortly
afterwards by valdecoxib. Most of the toxicity observed
with NSAIDs, including aspirin, was attributed to block-
ade of Cox-1, and agents free of Cox-1 antagonism, it was
hoped, might be free of this risk. The risk of “traditional”
NSAIDs was highlighted in a 1999 report indicating that
NSAID toxicity had resulted in 16,500 deaths in the US
secondary to NSAID-induced gastrointestinal bleeding.'?
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This concerning adverse event profile was highlighted by
the fact that mortality from acquired immune deficiency
syndrome in the same year was essentially equivalent.
Following on from such information, the idea that anti-
inflammatory agents which spared Cox-1 (ie, Cox-2-specific
agents) was welcomed by clinicians. Probably a better term
than either “Cox-2-specific” or “Cox-1-sparing”, both of
which have entered common parlance, would have been
“Cox-2 selective”, indicating that although there was less
Cox-1 antagonism that with “traditional” or “nonselective”
NSAIDs, the selectivity was not 100% exclusive. Indeed,
determining the degree of selectivity became a somewhat
embattled topic, because experts are still not universal in
their agreement about which measurement of Cox inhibi-
tion should be preferred. This resulted in different countries
categorizing NSAIDs differently. For instance, meloxicam is
sufficiently Cox-2 selective that in Canada it was categorized
as a Cox-2 selective agent based upon the William Harvey
human modified whole blood assay of Cox.'® An alternative
assay, used in the United States, classified meloxicam as a
“traditional” (not Cox-2 specific) NSAID.

The overt association between NSAID use and gastroin-
testinal bleeding has resulted in widespread caution regarding

Table 2 Common nonsteroidal anti-inflammatory drugs

the disorder and measures to enhance gastrointestinal pro-
tection in persons requiring long-term NSAID treatment.
Less well recognized, at least initially, was that there was a
relationship between NSAIDs and cardiovascular risk.

Coxibs versus NSAIDs

Two major clinical trials form the basis of safety comparisons
between the coxibs (Cox-2 selective NSAIDs) and “tradi-
tional” NSAIDs, ie, CLASS (Celecoxib Long-term Arthritis
Safety Study) and the VIGOR (Vioxx Gastrointestinal
Outcomes Research) trial. CLASS (n = 7968) compared
celecoxib 800 mg/day and ibuprofen or diclofenac. The pri-
mary outcome of the trial (bleeds, perforations, obstructions)
trended towards an advantage for celecoxib (numerically, but
not statistically significant fewer endpoints in the celecoxib
group). The VIGOR trial (n = 8076) compared rofecoxib
50 mg/day with naproxen in a rheumatoid arthritis popula-
tion, and found an increased risk of cardiovascular events
in rofecoxib-treated subjects, further evaluation of which
ultimately led to its removal from the marketplace. CLASS
did not show an increased risk of cardiovascular events in
subjects receiving celecoxib versus naproxen, but, in contrast
with VIGOR, in which aspirin subjects were excluded, aspirin

NSAIDs Typical adult dose T, Cox-1 Cox-2 Comments
(oral unless otherwise notated) selectivity
Aspirin 40-80 mg/day* 2-3 hours Permanent platelet
325-650 mg 4-6 hourly** Cox-| inhibition
| g 4-6 hourly*** +
Acetaminophen  10—15 mg/kg every 4-6 hours 2 hours Weak nonspecific
inhibitor
Indomethacin 25 mg 2-3 times/day; 2.5 hours ++ 10—40x more potent than
75-100 mg at night ASA side effects: headache,
neutropenia, thrombocytopenia
Ketorolac 30 mg IV or 60 mg IV 4-6 hours o+t Potent analgesic
Poor anti-inflammatory
Diclofenac 50 mg 3 times/day or 1-2 hours ++ <5-fold Highly potent
75 mg twice/day COX 2
Mefenamic acid 500 mg load, then 3—4 hours ++ Similar efficacy as ASA
250 mg every 6 hours Central action
Ibuprofen 200-800 mg every 4—6 hours 2—4 hours ++ Similar efficacy as ASA
Naproxen 250 mg 4 times/day or 14 hours ++ More potent than ASA
500 mg twice/day
Fenoprofen 200 mg 4—6 times/day; 2 hours +
300-600 mg 3—4 times/day
Ketoprofen 50-75 mg 3—4 times/day 2 hours ++
Piroxicam 20 mg/day 45-50 hours  ++ <5-fold Similar efficacy as ASA,
Cox-2 better tolerated
Meloxicam 7.5-15 mg/day 15-20 hours  ++ Cox-2 selectivity
Celecoxib 100 mg 1-2 times/day 6—12 hours Highly selective

Notes: *antiplatelet; **pain/fever; **rheumatic fever.

Abbreviations: ASA, aspirin; IM, intramuscular; IV, intravenous; Cox, cyclo-oxygenase enzyme.
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users were not excluded from CLASS, potentially masking
any adverse cardiovascular effects of celecoxib. Celecoxib
does not appear to have the same cardiovascular limitations
as rofecoxib. Indeed, a nested case-control study of risk for
acute myocardial infarction and sudden cardiac death com-
paring risk associated with celecoxib versus rofecoxib found
a statistically significant increased risk for rofecoxib subjects
in an adult population from California including 2,302,029
person-years of follow-up.?

All persons taking NSAIDs are at risk for gastrointestinal
bleeding, but several factors are recognized to increase
risk, ie, prior ulcer or history of upper gastrointestinal
bleed, increasing age, concomitant use of anticoagulants,
concomitant use of corticosteroids, high-dose NSAID use,
and multiple NSAIDs (including aspirin).?® For instance,
the combination of a traditional NSAID with even low-
dose aspirin essentially doubles the risk of gastrointestinal
toxicity.>* Serious adverse effects aside, many persons
taking therapeutic doses of NSAIDs experience adverse
symptoms, including nausea, dyspepsia, or abdominal pain;
such adverse events are found in as many as 15%-30% of
chronic NSAID users."

Steps to protect against NSAID-

induced gastrointestinal toxicity
Commonsense tools to reduce NSAID-induced gastrointestinal
toxicity include using the lowest dose for the shortest interval
needed to achieve goals. Similarly, avoidance of multiple
simultaneous NSAIDs (including coadministration with
aspirin), and exclusion of high-risk persons (eg, the elderly,
a history of gastrointestinal bleeding, or receiving systemic
corticosteroids) is appropriate.

Several classes of pharmacotherapy have been used to
reduce gastrointestinal toxicity. The finding that histamine-2
(H2) receptor antagonists were highly effective in reducing
endoscopic ulcers when compared with placebo suggests
some potential benefit, at least over the short term, with
such therapy.”> However, a recent systematic review of H2
receptor antagonists (eg, cimetidine and ranitidine) found
the data were too scanty for reviewers to draw definitive
conclusions.”® Because it is well recognized that tachyphy-
laxis to H2 receptor antagonists occurs fairly quickly, and
because highly effective risk reduction with other classes of
pharmacotherapy has been documented (see below), use of
H2 receptor antagonists as a therapeutic tool for NSAID-
induced gastrointestinal toxicity should probably not be
a primary consideration. Indeed, a double-blind study of
cimetidine versus placebo in 104 patients with rheumatoid

arthritis taking NSAIDs showed no evidence of a protective
effect.’

Proton pump inhibitors are generally considered the drugs
of choice for preventing NSAID-induced gastrointestinal
toxicity, without a clear delineation of which agent to use
amongst the many products available (currently there are at
least six individual agents, in various preparations and com-
binations). Because they are well tolerated, relieve dyspeptic
symptoms promptly, and have demonstrated efficacy in
reducing major gastrointestinal bleeding in individual trials,
most clinicians rely upon this class of agents.

Misoprostol has been shown to reduce serious gastro-
intestinal bleeding complications significantly in patients
using traditional NSAIDs.' In a large, double-blind, placebo-
controlled trial (n = 8843) in adults (mean age 68 years) with
rheumatoid arthritis receiving continuous NSAID treatment,
misoprostol four times daily reduced serious upper gastroin-
testinal complications by 40%.3 Despite the aforementioned
high level of demonstrated efficacy, utilization of misoprostol
has not been met with widespread endorsement by primary
care clinicians, because the product is expensive, is recom-
mended for use four times daily, and often produces adverse
gastrointestinal symptomatology.

Cox-2-selective NSAIDs have been compared directly
with traditional NSAIDs in reference to symptomatic ulcers
and serious gastrointestinal complications; for both of these
endpoints, Cox-2-selective agents typically provide an
approximately 50% risk reduction. Reduction of endoscopic
ulcers was even greater, with a 75% risk reduction.'

Although the notion, as described in systematic reviews
on the topic, that Cox-2 selective agents significantly reduce
the risk of gastrointestinal toxicity appears to be essentially
a foregone conclusion, some detractors have suggested
otherwise. For instance, one of the most widely quoted
clinical trials substantiating both the safety and efficacy
of NSAIDs is CLASS.?” Even though CLASS is widely
recognized as the pivotal trial documenting the reduced
risk profile of Cox-2 agents versus traditional NSAIDs,
the strength of these conclusions has been challenged. For
instance, it has been pointed out that CLASS was originally
designed to go on for one year (and did so), but that the data
reported in 2000 only included data to 6 months, at which
point the superiority of celecoxib compared with traditional
NSAIDs was confirmed. However, the one-year data, using
a pre-planned US Food and Drug Administration definition
of ulcer-related complications, did not find an advantage
for celecoxib. Indeed, in the latter 6 months of the trial
(information which was not included in the original CLASS
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trial, as published), most of the ulcer complications occurred
in the celecoxib group.®®

NSAIDs and renal toxicity

It is estimated that adverse renal effects induced by
NSAIDs are as infrequent as 1%—5%. Renal prostaglandins
are typically activated in states of hypoperfusion, and have
little role in day-to-day renal homeostasis in the absence
of pathology.** Although these low-risk frequency numbers
are reassuring, the large number of individuals who are pre-
scribed NSAIDs or take over-the-counter NSAIDs provides
such a large denominator that renal risk becomes impor-
tant. The mechanisms by which NSAIDs increase blood
pressure are complex, and include salt and water reten-
tion, as well as blockade of the prostaglandin-mediated
blood pressure-lowering effects of angiotensin-converting
enzyme inhibitors.?**° As a class, Cox-2 agents have dem-
onstrated no increased risk for renal endpoints according to
a recent large meta-analysis including 116,094 subjects.*!
An exception to this general finding was that rofecoxib (no
longer marketed in the United States) was associated with
a 53% relative risk increase for renal endpoints. Celecoxib,
the only remaining pharmacologic entity with Food and
Drug Administration labeling as Cox-2-selective in the
United States, has not shown an increased risk for renal
adverse events.*

Despite these reassuring data about currently available
agents, clinicians should be aware that membranous
nephropathy can occur on an idiosyncratic basis in
patients taking any NSAID. A review of membranous
nephropathy cases from the Mayo Clinic in Rochester,
MN, suggested that as many as 10% of cases were due to
NSAIDs.** Hence, clinicians should consider NSAIDs in
their differential diagnosis of proteinuria. Fortunately, most
cases of membranous nephropathy are reversible upon drug
discontinuation.

The potential for adverse effects on glomerular filtration
is present for all NSAIDs and Cox-2-selective agents. In
particular, for persons in whom activation of prostaglandins
is necessary to maintain effective renal glomerular perfusion,
any agent which impedes prostaglandin generation (NSAID
or Cox-2 agent) can result in a decline in glomerular filtration
rate, with attendant retention of sodium, potassium, and
water.* Accordingly, hypernatremia and hyperkalemia are
not unanticipated consequences of NSAID/Cox-2 treatment
in some patients. Similarly, fluid retention secondary to
NSAIDs can range from minimally detectible to frank
exacerbation of heart failure. Renal consequences appear

to be most problematic in persons with underlying reduced
renal perfusion, such as heart failure, dehydration, and
advanced age.*

NSAIDs and cardiovascular toxicity
Most cardiovascular risk data in relation to NSAIDs emerges
from trials in arthritis. Recently, data from the Adenoma
Prevention with Celecoxib study provides another population
from which risk assessment may be drawn.* Cosponsored by
the National Cancer Institute and Pfizer, this trial followed
subjects who were randomized to celecoxib or placebo
following polypectomy of an adenomatous polyp. The
purpose of this double-blind, placebo-controlled trial was to
examine the efficacy of celecoxib in the prevention of further
adenomatous colonic polyps.

The Adenoma Prevention with Celecoxib study enrolled
2035 patients who were followed for approximately
3 years. During that time period, the composite endpoint of
cardiovascular death, myocardial infarction, stroke, or heart
failure occurred in 1% of placebo recipients, 2.3% of subjects
taking celecoxib 400 mg/day, and 3.4% of those on celecoxib
800 mg/day. Indeed, this elevation of cardiovascular risk was
sufficient to cause the Data and Safety Monitoring Board to
discontinue the study drug early. Hence, although rofecoxib
is often thought of as the only coxib for which cardiovascular
risk is increased, these data suggest that other coxibs may
also increase this risk.

The mechanism by which coxibs might increase vascular
risk is uncertain. One explanation involves the balance
between prostacyclin (which causes vasodilation, opposes
platelet aggregation, and is modulated by Cox-2) and
thromboxane A2 (which produces platelet aggregation and
vasoconstriction and is modulated by Cox-1). Because Cox-2
blockade suppresses vascular production of prostacyclin
without reducing levels of platelet-derived thromboxane
A2 (as opposed to NSAIDs, which block both), this change
in balance is thought to predispose to adverse vascular
events.*®

The primary reason for withdrawal of rofecoxib from
the market in the United States and other countries was
recognition of its adverse cardiovascular event profile.
It may be that all NSAIDs have some association with
cardiovascular risk. An observational study from the United
Kingdom Q Research database looked at odds ratios for
use of NSAIDs and myocardial infarction (n = 9218 cases
of first myocardial infarction and 86,349 case controls).?’
According to this study, the odds ratio for myocardial
infarction was substantially increased with both traditional
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NSAIDs (diclofenac, ibuprofen, naproxen) and Cox-
2-selective agents.

Part of the cardiovascular toxicity profile of NSAIDs
includes elevations in blood pressure. On a mean basis, blood
pressure elevation induced by NSAIDs does not appear to
be very impressive, with a meta-analysis suggesting that
mean arterial pressure is increased by about 5 mmHg.*
Nonetheless, such increases are sufficient to destabilize blood
pressure control in some patients. Additionally, although the
mean change in blood pressure may appear modest, some
persons experience large increases in blood pressure. It has
been suggested that up to 3% of individuals treated with
NSAIDs or Cox-2-selective agents will experience a clini-
cally significant increase in blood pressure.*

NSAIDs in combination therapy
Despite voluminous experience with acute and chronic LBP,
the actual tissue derangement or specific pathologic process
that leads to pain which persists for a meaningful time period
after an insult remains unclear. A popular pain-spasm-pain
theory suggests that an initial pain-evoking event results
in spasm, which produces accumulation of inflammatory
mediators that induce further spasm, and so on.* If this
theory is operant, the utilization of skeletal muscle relaxants
(eg, cyclobenzaprine metaxalone, methocarbamol) in com-
bination with NSAIDs would be a sensible choice; muscle
relaxants might resolve the “spasm” part of the cycle, and
NSAIDs address the “inflammatory mediators” component.*
Accordingly, some data sets have found that the combina-
tion of NSAID with muscle relaxant provides an outcome
which is superior to monotherapy. For instance, in a series of
acute LBP patients (n = 219) treated with a variety of phar-
macologic agents (monotherapy or combination therapies),
patient satisfaction was highest in users of a muscle relaxant
combined with an NSAID. Further, improvements in pain and
reduction in disability were statistically superior to placebo
when combination therapy was utilized.”!

Topical NSAIDs

Prescription topical NSAIDs have been used for longer in
Europe than in the United States. A systematic review of topical
NSAIDs focusing upon European trials (n =10,000 subjects)
concluded that topical NSAIDs were both safe and effective;
indeed, outcomes were remarkably similar in comparator
trials which compared a topical versus an oral NSAID.*
Recently, two formulations of prescription topical NSAID
have received Food and Drug Administration approval, ie, the
Flector® patch (1.3% diclofenac epolamine) applied every

12 hours and Voltaren® gel (1% diclofenac) applied every
4 hours. Because systemic levels of such topical agents are
much reduced due to transdermal administration (providing
less than 10% of the systemic levels seen with the same
dose administered orally),*® it appears likely that the safety
profile will be very favorable compared with systemic anti-
inflammatory treatment. Nonetheless, cautions about the
association between any formulation of diclofenac and seri-
ous liver disease recently put forth by the Food and Drug
Administration warrant consideration, even for transdermal
products. Additionally, to the authors’ knowledge, there
are no trials specifically in acute LBP or chronic LBP with
topical NSAIDs.

NSAIDs in chronic LBP

The role of NSAIDs in chronic back pain must be tempered
with the competing toxicity profile of increased risk for
cardiovascular disease, blood pressure elevation, gastroin-
testinal toxicity, and diverse but less grave adverse effects.
Cox- 2-specific agents have been successfully trialed.
For example, rofecoxib, in two trials comparing doses of
25 mg or 50 mg once daily with placebo in persons with
chronic LBP, showed superior efficacy to placebo in pain
reduction, as well as lesser use of rescue medication.>
Rofecoxib has been removed from the market due to
recognition of increased cardiovascular risks. Celecoxib
from the same therapeutic class is widely used and has
not shown the same degree or consistency of increased
cardiovascular risk.

Table 3 includes data from the Cochrane Collaboration
on NSAIDs for chronic LBP. In summary, NSAIDs provide
superior pain relief to placebo (up to 12 weeks), and show
a trend towards superiority over acetaminophen. No sta-
tistically significant difference in pain reduction between
Cox-2 selective and traditional NSAIDs was seen.

Optimal use of NSAIDs in LBP

Based upon the foregoing discussion, it is clear that NSAIDs
provide some potential clinical benefit for sufferers of LBP,
but also entail some risk. The rationale for utilization of
NSAIDs in back pain is both relief of pain and enhanced
ability for functional mobilization. The back pain literature
has documented that whereas traditional thinking in the past
had advocated bed rest and/or immobilization as therapy for
back pain, neither, when scrutinized in a double-blind fash-
ion, improves outcomes. Indeed, persons who stay as active
as possible appear to have the greatest degree of symptom
resolution.”® To that end, NSAIDs may be appropriately
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Table 3 Meta-analysis of NSAIDs versus placebo in LBP by the Cochrane Collaboration 201 |

Comparison: analysis Condition Number Placebo Mean difference IV,  Test for overall
NSAIDs versus Acute LBP* of patients random, 95% CI effect: Z
placebo*** Chronic LBP**  (NSAID)
Change in pain intensity from  Acute LBP 375 370 -8.39 [-12.68, —4.10 ] 3.84 (P=0.00013)  Favors
baseline on 100 mm VAS NSAIDs
Proportion of patients Acute LBP 476 478 1.19[1.07, 1.33] 3.28 (P=0.0010) Favors
experiencing global NSAID
improvement
Proportion of patients Acute LBP 907 (total 945 1.35[1.09, 1.68] 2.74 (P =0.0061) Favors
experiencing side effects events = 150)  (total placebo
events = | 16)
Additional analgesic use Acute LBP 462 (total 436 0.80 [0.71,0.91] 3.44 (P=0.00058)  Favors
events = 208)  (total NSAID
events = 246)
Change in pain intensity from  Acute LBP 289 288 —7.69 [-12.08, —3.30] 3.43 (P =0.00059) Favors
baseline on 100 mm VAS NSAIDs
LBP without sciatica
Change in pain intensity from  Acute LBP 291 274 —0.16 [-11.92, 11.59] 0.03 (P=10.98) No
baseline on 100 mm VAS significance
LBP with sciatica
Change in pain intensity Acute LBP 86 82 —23.40 [-43.67, -3.13]  2.26 (P=0.024) Favors
from baseline on 100 mm NSAIDs
VAS (mixed population)
Change in pain intensity from  Chronic LBP 512 508 —12.40 [-15.53, -9.2] 7.75 (P < 0.00001)  Favors
baseline on 100 mm VAS NSAID
Proportion of patients Chronic LBP 519 (total 515 1.24[1.07, 1.43] 2.95 (P =0.0032) Favors
experiencing side effects events = 242)  (total placebo
events = |95)
NSAIDs versus paracetamol, Acute LBP 151 158 -0.21 [-0.43, 0.02] 1.80 (P=0.071) Favors
pain intensity on various scales (paracetamol) NSAIDs
NSAIDs versus paracetamol,  Acute LBP 65 (total 63 1.23 [0.88, 1.73] 1.22 (P=0.22) Favors
proportion of patients events = 36) (paracetamol) NSAID
experiencing global (total
improvement events = 28)
NSAIDs versus paracetamol, ~ Acute LBP 152 (total 157 1.76 [1.12, 2.76] 2.45 (P=0.014) Favors
proportion of patients events = 33) (paracetamol) paracetamol
experiencing side effects (total
events = |9)
NSAIDs selective Cox-2 Acute LBP 383 378 —1.17 [-4.67, 2.33] 0.65 (P=0.51)
inhibition versus nonselective,
change in pain intensity from
baseline on 100 mm VAS
NSAIDs selective Cox-2 Chronic low 222 218 2.00 [-1.92, 5.92] 1.00 (P=0.32) Favors Cox-2
inhibition versus nonselective,  back pain selective
change in pain intensity from
baseline on 100 mm VAS
NSAIDs selective Cox-2 Acute low 2l6 events= 212 0.86 [0.62, 1.20] 0.89 (P=0.37) Favors Cox-2
inhibition versus nonselective,  back pain 49 (Cox-2 events = 56 selective
proportion of patients selective) (non
experiencing side effects selective)
NSAIDs selective Cox-2 Subacute 93 98 events = 0.67 [0.45, 1.00] 1.97 (P =0.049) Favors Cox-2
inhibition versus nonselective,  chronic low events = 26 41 elective
proportion of patients back pain (Cox-2 (nonselective)
experiencing side effects selective)
NSAIDs selective Cox-2 Chronic low 222 218 events = 0.89 [0.70, 1.13] 0.93 (P=0.35) Favors Cox-2
inhibition versus nonselective, back pain events = 79 87 selective
proportion of patients (Cox-2 (nonselective)
experiencing side effects selective)
(Continued)
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Table 3 (Continued)

Comparison: analysis Condition Number Placebo Mean difference IV,  Test for overall

NSAIDs versus Acute LBP* of patients random, 95% CI effect: Z

placebo*®** Chronic LBP**  (NSAID)

NSAIDs selective Cox-2 Chronic low 531 528 0.83 [0.70, 0.99] 2.03 (P =0.042) Favors Cox-2
inhibition versus nonselective, ~ back pain events = 154  events = 184 selective
proportion of patients (Cox-2 (nonselective)

experiencing side effects selective)

NSAIDs selective Cox-2 Acute low 164 162 0.88 [0.48, 1.64] 0.39 (P=0.69) Favors Cox-2
inhibition versus nonselective,  back pain events = |7 events = |9 selective
proportion of patients (Cox-2 (nonselective)

experiencing gastrointestinal selective)

side effects

NSAIDs selective Cox-2 Chronic low 222 218 0.67 [0.44, 1.02] 1.85 (P =0.064) Favors Cox-2
inhibition versus nonselective, ~ back pain events = 30 events = 44 selective
proportion of patients (Cox-2 (nonselective)

experiencing gastrointestinal selective)

side effects

NSAIDs selective Cox-2 Chronic low 386 380 0.73 [0.52, 1.04] 1.74 (P = 0.083) Favors Cox-2
inhibition versus nonselective,  back pain events = 47 events = 63 selective
proportion of patients (Cox-2 (nonselective)

experiencing gastrointestinal selective)

side effects. Heterogenicity

Notes: *Acute LBP follow-up =3 weeks for acute LBP; **chronic LBP follow up =12 weeks; **NSAIDs versus placebo or other compounds as described in the table.
Abbreviations: Cox, cyclo-oxygenase; LBP, low back pain; NSAIDs, nonsteroidal anti-inflammatory drugs; VAS, visual analog scale.

utilized to reduce pain while patients return to their most
active status.

For acute LBP, traditional NSAIDs do reduce pain,
without any clear evidence that one agent is superior to
another. Therefore, the choice of agent is dependent upon
cost, dosing interval, and individual tolerability issues.
NSAIDs may be taken on a fixed regimen or as needed
for acute LBP, anticipating that a fixed regimen will not be
required for longer than a few days in most circumstances.
Maintenance treatment with NSAIDs should always prompt
consideration of gastroprotective treatment (with proton
pump inhibitors, particularly), and especially in persons
known to be at higher risk. Cox-2-selective agents have
equal efficacy for symptom control in LBP, but probably
have lesser gastrointestinal toxicity, albeit at substantially
greater economic cost. For persons at very high risk of
gastrointestinal bleeding, even when taking a Cox-2-selective
agent for sustained treatment, it may be reasonable to also
treat with a proton pump inhibitor.

NSAID treatment should be used for the shortest time at
the lowest dose that achieves adequate pain relief. Because the
majority of acute LBP cases resolve within 2-3 weeks, only a
small fraction of LBP sufferers will require NSAID treatment
beyond this point. Any time chronic NSAID treatment is
utilized, gastrointestinal protection must be considered,

and routine monitoring of blood pressure, fluid balance,
electrolytes, and renal function is appropriate, especially in
high-risk individuals (eg, those with hypertension, congestive
heart failure, and chronic kidney disease, the elderly, and
the volume-depleted). Chronic use of NSAIDs has been
associated with increased cardiovascular risk, such that
clinicians must carefully evaluate the risk-benefit relationship
whenever long-term therapy is considered.

Most LBP patients are grateful to have an intervention
to reduce the burden of pain and enhance their ability to
return to functionality as quickly as possible. Short-term use
of NSAIDs is appropriate in most cases of acute LBP. The
toxicities of chronic NSAID administration are concerning,
hence only a very small number of chronic LBP patients
should use NSAIDs on other than an as-needed basis, rather
than on a maintenance basis.
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The authors report no conflicts of interest in this work.
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