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ABSTRACT

Background

Osteoarthritis (OA) is the most common form of arthritis. Published guidelines and expert opinion are divided over the relative role
of acetaminophen (also called paracetamol or Tylenol) and non-steroidal anti-inflammatory drugs (NSAIDs) as first-line pharmacologic
therapy. The comparative safety of acetaminophen and NSAIDs is also important to consider. This update to the original 2003 review
includes nine additional RCTs.

Objectives

To assess the efficacy and safety of acetaminophen versus placebo and versus NSAIDs (ibuprofen, diclofenac, arthrotec, celecoxib,
naproxen, rofecoxib) for treating OA.

Search methods

We searched MEDLINE (up to July 2005), EMBASE (2002-July 2005), Cochrane Central Register of Controlled Trials (CENTRAL), ACP Journal
Club, DARE, Cochrane Database of Systematic Reviews (all from 1994 to July 2005). Reference lists of identified RCTs and pertinent review
articles were also hand searched.

Selection criteria

Published randomized controlled trials (RCTs) evaluating the efficacy and safety of acetaminophen alone in OA were considered for
inclusion.

Data collection and analysis

Pain, physical function and global assessment outcomes were reported. Results for continuous outcome measures were expressed as
standardized mean differences (SMD). Dichotomous outcome measures were pooled using relative risk (RR) and the number needed to
treat (NNT) was calculated.

Main results

Fifteen RCTs involving 5986 participants were included in this review. Seven RCTs compared acetaminophen to placebo and ten RCTs
compared acetaminophen to NSAIDs. In the placebo-controlled RCTs, acetaminophen was superior to placebo in five of the seven RCTs
and had a similar safety profile. Compared to placebo, a pooled analysis of five trials of overall pain using multiple methods demonstrated
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a statistically significant reduction in pain (SMD -0.13, 95% CI -0.22 to -0.04), which is of questionable clinical significance. The relative
percent improvement from baseline was 5% with an absolute change of 4 points on a 0 to 100 scale. The NNT to achieve an improvement
in pain ranged from 4 to 16. In the comparator-controlled RCTs, acetaminophen was less effective overall than NSAIDs in terms of pain
reduction, global assessments and in terms of improvements in functional status. No significant difference was found overall between the
safety of acetaminophen and NSAIDs, although patients taking traditional NSAIDS were more likely to experience an adverse Gl event (RR
1.47,(95% CI 1.08 to 2.00). 19% of patients in the traditional NSAID group versus 13% in the acetaminophen group experienced an adverse
Gl event. However, the median trial duration was only 6 weeks and itis difficult to assess adverse outcomes in a relatively short time period.

Authors' conclusions

The evidence to date suggests that NSAIDs are superior to acetaminophen for improving knee and hip pain in people with OA. The size
of the treatment effect was modest, and the median trial duration was only six weeks, therefore, additional considerations need to be
factored in when making the decision between using acetaminophen or NSAIDs. In OA subjects with moderate-to-severe levels of pain,
NSAIDs appear to be more effective than acetaminophen.

PLAIN LANGUAGE SUMMARY

Acetaminophen for osteoarthritis
How well does acetaminophen work and compare to anti-inflammatories to treat osteoarthritis and is it safe?

Fifteen studies of moderate to high quality were reviewed and provide the best evidence we have today. The studies tested almost 6000
people with osteoarthritis of the hip or knee. The studies compared people who took 4000 mg of acetaminophen (Tylenol, Paracetamol)
a day to people who took a placebo (fake pill) or non-steroidal anti-inflammatory drugs (NSAIDs). Most studies lasted on average about
6 weeks.

What is osteoarthritis and what drugs are used to treat it?

Osteoarthritis (OA) is the most common form of arthritis that can affect the hands, hips, shoulders and knees. In OA, the cartilage
that protects the ends of the bones breaks down and causes pain and swelling. There are two main types of drug treatments in OA:
acetaminophen which is used to relieve pain but does not affect swelling; and NSAIDs, such as ibuprofen, diclofenac and cox IIs (celecoxib),
which are used to decrease pain and swelling. It is not clear which type is best to use or which causes more side effects: high doses of
acetaminophen may cause stomach problems, such as ulcers, and NSAIDs may cause stomach, kidney or heart problems.

What did the studies show?

Acetaminophen compared to placebo

The studies show that people who took acetaminophen has less pain (when resting, moving, sleeping and overall) and felt better overall
than people who took a placebo. Pain (when measured on a different scale), physical function and stiffness were about the same.

« Pain decreased by 4 more points on a scale of 0-100 for people who took acetaminophen instead of a placebo.

Acetaminophen for osteoarthritis (Review) 2
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BACKGROUND

Osteoarthritis (OA) is the result of a variety of patterns of joint
failure, characterized by degeneration of articular cartilage, and
simultaneous proliferation of new bone, cartilage, and connective
tissue. OA is the most common form of arthritis, and it is often
associated with significant disability and an impaired quality of
life (Bradley 1991a, MMWR 1994, Scott 1993, Towheed 1998).
An estimated 12.1% of Americans age 25 and older (nearly 21
million persons in 1990) have clinical signs and symptoms of OA
(Lawrence 1998). Among American adults 30 years of age or older,
symptomatic disease in the knee occurs in approximately 6% and
symptomatic hip OA occurs in roughly 3% (Felson 1998, Hochberg
2000). OA of the hip and knee can be especially disabling to lower
extremity functioning because the hip and knee are large weight-
bearing joints (Liang 1984). For example, OA accounts for more
trouble with climbing stairs and walking than any other disease,
especially in the elderly population (Guccione 1994). Advanced OA
of the hip and knee is the most common reason for elective joint
replacement (Hochberg 1996).

Although there are no curative therapies currently available for
OA, individualized treatment programs are available to help relieve
pain and stiffness, and to maintain and/or improve functional
status (ACR 2000, Pendleton 2000, Tannenbaum 2000). Non-
pharmacological treatment, including physiotherapy, occupational
therapy, weight loss and exercise, is currently the first line of
treatment and often is successful. However, in many patients,
these treatments are not sufficient and pharmacological therapy
is required. Published systematic reviews and meta-analyses have
confirmed that the following pharmacological therapies have
efficacy in the management of OA (Towheed 2002, Towheed 2002b):
acetaminophen, non-steroidal anti-inflammatory drugs (NSAIDs),
COX-2 selective NSAIDs, topical capsaicin, topical NSAIDs, and
chondroitin sulfate. A recent update of a systematic review of
glucosamine failed to show benefit of glucosamine for pain and
WOMAC function; however, the Rotta preparation did show benefit
in improving pain and function compared to placebo (Towheed
2005).

Acetaminophen is a simple analgesic that has both analgesic and
antipyretic actions (Clissold 1986). Acetaminophen is not generally
considered to have potent anti-inflammatory effects. In part, this
can be explained on the basis that acetaminophen is a weak
inhibitor of both cyclooxygenase (COX) isoenzymes, COX-1 and
COX-2 (Warner 1999). Recent data suggests that acetaminophen
selectively inhibits COX-3, a variant of COX-1, which is different from
COX-1 or COX-2 (Swierkosz 2002, Chandrasekharan 2002, Graham
2005). Brand names for acetaminophen or paracetamol include
Tylenol and Panadol.

The relative role of simple analgesics (acetaminophen or
paracetamol) versus NSAIDs in the medical management of OA
has been debated in recent years in the medical community
(Brandt 2001, Brandt 2002, Courtney 2002, Felson 2001, Gotzsche
2000, Moskowitz 2001, Nikles 2005, Jawad 2005). Part of this
debate stems from the fact that the pathogenesis of OA is
complex and not well understood. For example, why a patient
who has radiographic OA may or may not have pain and/or
functional limitation is still unknown. In fact, the exact cause(s)
of pain in OA is not well understood. These observations have
suggested to some that OA is a mechanical pain syndrome, which

unlike the case in rheumatoid arthritis (RA), may not necessarily
benefit more by using NSAIDs than simple analgesics, such as
acetaminophen. The 1996 ACR treatment guidelines for OA had
also recommended acetaminophen as first line pharmacological
therapy for OA. However, this recommendation was modified in the
updated 2000 guidelines, which suggested that NSAIDs could also
reasonably be considered as first line therapy for OA, especially in
the patient with moderate to severe levels of pain. The change in
the recommendation was based in part, on new evidence which
suggested that NSAIDs were actually superior to acetaminophen
in the treatment of OA related pain (Hochberg 2001b, Shamoon
2000,Shamoon 2001). The addition of the COX-2 selective NSAIDs
has also contributed to this change in recommendation.

Since the publication of the updated American College of
Rheumatology (ACR) OA guidelines, considerable debate and
controversy has been generated in the scientific literature
(Hochberg 2001b). For example, a series of editorials in The
Journal of Rheumatology outlined the key issues of this debate
as presented by two opinion leaders in the field of OA (Brandt
2001,Moskowitz 2001). This review was conducted because of the
great importance of the question as to what are the relative
merits of acetaminophen versus NSAIDs, especially when being
considered as an initial drug to treat the pain of OA. Our updated
results will be compared with the results of four other published
systematic reviews evaluating the same question (Eccles 1998, Lee
2004, Zhang 2004, Wegman 2004).

OBJECTIVES

1) To assess the efficacy and safety of acetaminophen (or
paracetamol) versus placebo for treating participants with OA.

2) To assess the efficacy and safety of acetaminophen (or
paracetamol) versus NSAIDs (including ibuprofen, diclofenac,
arthrotec, celecoxib, naproxen, rofecoxib) for treating participants
with OA.

METHODS

Criteria for considering studies for this review
Types of studies

Two levels of criteria were used to identify all relevant studies for
this review. The first criterion was used to screen all citations that
involve acetaminophen (or paracetamol) in the management of
OA. The second criterion was used to identify those studies that
met the following additional requirements: 1) RCTs evaluating the
efficacy and toxicity of acetaminophen in OA, 2) Both placebo-
based and/or comparative trials were eligible. However, the only
comparative trials considered were those that directly compared
acetaminophen to NSAIDs, 3) Both single blinded and double
blinded trials were eligible. No unpublished studies were sought for
this edition of the review.

Types of participants

Alladults (age 18 years and older) with a diagnosis of either primary
or secondary OA at any site, including the axial and peripheral
skeleton.

Primary OAis any OA where a definite etiology (cause) is not found.
Secondary OA is where a definite cause can be found; for example
trauma, obesity or hypermobility.
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Types of interventions

Only studies that evaluated the efficacy and/or safety of
acetaminophen were eligible. Two types of RCTs were specifically
searched for: 1) RCTs that compared acetaminophen alone to
placebo, and 2) RCTs that compared acetaminophen alone to
NSAIDs.

Types of outcome measures

The four main outcome measures were chosen based on the core
set of disease activity measures for OA clinical trials recommended
by OMERACT (Outcome Measures in Rheumatology Clinical Trials).
This core set of outcomes have been endorsed by expert
committees (Altman 1996, Bellamy 1997). The main outcome
measures reported in the included studies were pain (at rest, on
motion, and using standardized, validated instruments, such as
the Western Ontario and McMaster Universities osteoarthritis index
(WOMAC) and the and Health Assessment Questionnaire (HAQ),
functional assessments (50 foot walk time, WOMAC, HAQ), patient
global assessments, and physician global assessments.

Efficacy Measures:

Four main outcome measures:

1) Pain

2) Physical function - both self-reported measures of functional
limitation (e.g. WOMAC, HAQ) and performance-based measures of
function (e.g., 50-foot walk time) were included in this review

3) Patient global assessment

4) Functional assessment

The WOMAC is a questionnaire designed to assess OA related
disability in the hip and/or knee. The HAQ is a self-reported
functional status (disability) measure used in many disease areas,
including arthritis.

Safety Measures:

Data were sought for:

1) Total number of withdrawals due to adverse events (related to
safety)

2) Total number of patients experiencing an adverse event in each
treatment group

3) Gl adverse events - both a) total number of withdrawals due to
Gl adverse events and b) total number of patients experiencing an
adverse Gl event

Search methods for identification of studies

See: Collaborative Review Group Search Strategy.

Our previous systematic reviews evaluating pharmacological
therapies for OA of the hip and knee were used to identify all
relevant citations from the period of 1966 up to August 1994
(Towheed 1997a, Towheed 1997b). These reviews involved a very
extensive MEDLINE search strategy and a thorough review of all
pertinent articles.

In addition, for this 2005 version of the systematic review, an
updated MEDLINE search including the years 1993 to July 2005
(inclusive) was performed to identify additional relevant citations
(see below). MEDLINE Daily Update was searched as of July 19,
2005 for the year 2005. MEDLINE In-Process and Other Non-Indexed
Citations was searched as of July 19, 2005 for the year 2005.
Cochrane Database of Systematic Reviews (CDSR), ACP Journal
Club, DARE, and the Cochrane Central Register of Controlled

Trials Register (CENTRAL) was searched from 1994 and July 2005.
EMBASE was searched from 2002 to July 2005. All retrieved citations
were manually searched for additional references. The titles and
abstracts identified by the searches were assessed, using an over
inclusive approach, so as not to miss potentially relevant studies.

See Appendix 1 for the full search strategy applied in MEDLINE/
EMBASE/CDSR/ACP Journal Club/DARE/CENTRAL.

Data collection and analysis

Study identification (identifying citations that involve
acetaminophen in the therapy of OA). Two reviewers (TT and MJ
or LM) used the screening criteria to review all identified citations
independently. All citations identified by either reviewer were
retrieved and analysed for suitability. Authors of abstracts were
contacted requesting the full manuscript, including the raw and
final data incorporating the results. Authors of full publications
were contacted to obtain statistical data necessary to perform
meta-analyses, when the data was not published in the trial report.

Study Selection (screening identified citations to see if they meet
our additional criteria). Two reviewers (TT and MJ or LM) reviewed
each relevant citation independently to see if it met the selection
criteria described previously. At this stage, an emphasis was placed
on selecting RCTs, and excluding non-randomized trials. If the
randomization status was not clear, the article was withheld,
pending clarification from the principal author. In situations where
authors were not available, a consensus was reached amongst the
reviewers.

Data Extraction

Two reviewers (TT and MJ or LM or MC) independently reviewed
each RCT and extracted the trial raw data by using a standardized
form. If outcome data were not reported in a form suitable for
quantitative pooling in a meta-analysis, the primary author was
contacted for access to this information. For example, in order to
calculate effect sizes using continuous data, the baseline means
and standard deviations of the outcome variables are necessary.
Data on adverse effects were also extracted from the RCTs.

Data Analysis

For the quantitative outcome data, standardized mean differences
(SMD) were used to pool across RCTs (Hedges 1985). The Hedges
method of calculating effect size (standardized mean difference
(SMD) with its 95% confidence interval) was used in this review. It
is important to note that for the SMD calculations, we used the end
of study data for the means and standard deviations. In the event
that this was not available in the trial report, we made an attempt
to contact the authors of the study for this missing information.
For categorical outcome data, relative risks (RR) were calculated. To
calculate clinical improvement, the NNT and NNH were calculated
for dichotomous outcomes. NNT for continuous outcomes was
calculated using Wells calculator ( Norman 2001;Tugwell 2004).
Heterogeneity was tested with a chi-square test. Fixed effects
models were used unless heterogeneity was statistically significant,
in which case the random effects model was used. Where possible,
data from an intention-to-treat analysis were extracted.

For the qualitative review of the studies, the Jadad and Schultz
assessment tools (Jadad 1996; Schulz 1995a; Schulz 1995b) were
used to evaluate the quality of the RCT. This scores the trial on the
basis of randomization, adequate concealment of randomization,
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degree of blinding, use of intention to treat analyses and
description of withdrawals and dropouts. The scoring system is
as follows: a report of randomization receives one point and an
additional pointis given if an appropriate method of randomization
was described. A report of double-blinding receives one point and
if an appropriate description of the method of double-blinding is
provided an additional point is given. However, if the method is
inappropriate then a point is deducted. A report of the number
and reason for withdrawals and dropouts receives one point and
no point if no statement is provided. Allocation concealment was
assessed and rated as A (adequate or blind randomization) or B
(inadequate and/or unclear method of randomization). Quality was
assessed independently by two reviewers (TT and MJ or LM or MC)
and any differences were resolved by consensus.

The two main comparisons of interest were acetaminophen
vs placebo and acetaminophen vs NSAIDs. Several of the
included studies in this systematic review were multi-arm studies
which included more than one type of NSAID compared to
acetaminophen. To avoid double counting acetaminophen as the
comparison group and to facilitate the comparison of NSAIDs
to acetaminophen the following groupings were considered in
the analysis: 1) NSAID (ibuprofen 2400 mg, diclofenac, arthrotec,
celecoxib, naproxen) vs acetaminophen; 2) Acetaminophen vs
placebo; 3) NSAIDS (ibuprofen 1200 mg, arthrotec, rofecoxib 25
mg, naproxen) vs acetaminophen; 4) NSAIDS (ibuprofen 1200 mg,
arthrotec, rofecoxib 12.5 mg, naproxen) vs acetaminophen. All
available data for these comparisons were entered into the table of
comparisons and results were pooled where appropriate.

RESULTS

Description of studies

Fifteen RCTs involving 5986 subjects are included in this review
and are described in the table of included studies. Seven RCTs
compared acetaminophen to placebo (Amadio 1983, ; Case 2003;
Golden 2004; Miceli-Richard 2004; Pincus a 2004; Pincus b 2004,
Zoppi 1995). Ten RCTs involved a comparison of acetaminophen to
an NSAID. Two RCTs were only reported in abstract form (Altman
1999; Shen 2004). The mean duration of the RCTs was 13.1 weeks
(study duration ranged from 1 week to 104 weeks with a median
of 6 weeks). However, when one removes the outlier study by
Williams, which was 104 weeks, the mean trial duration was only 6.6
weeks. The mean age of the participants randomized was 62.2 years
(69% female and 31% male). The mean number of participants
randomized was 399, and the mean number completing the
trials was 315 (79% of those randomized completed the trials).
Eleven RCTs were performed in the United States. Two RCTs were
performed in France, one RCT was performed in Italy and one RCT
was performed in Switzerland. The oral dosage of acetaminophen
that was used in 12 of the RCTs was 1000 mg four times daily.
One trial used a lower dosage of acetaminophen (650 mg four
times daily). Two RCTs used a dosage of 1000 mg three times daily
Three RCTs clearly specified that only participants with primary OA
were enrolled, one RCT enrolled both primary and secondary OA
participants, and in 11 RCTs this was not specified. The knee joint
was studied in all 15 RCTs, and five RCTs also included participants
with OA of the hip. No other site of OA was studied in these trials
such as the hand or spine. Only 4 RCTs used a standardized and
validated classification of OA as a part of the inclusion criteria
(Altman 1986). Eleven RCTs performed x-rays of the target joints at
baseline. Eleven RCTs were of parallel group design and four RCTs

were of cross-over design. Ten RCTs had some form of involvement
with a pharmaceutical company.

Amadio 1983 reported a 6 week cross-over, double-blind RCT
comparing acetaminophen (dosage of 1000 mg four times per
day) to placebo in 25 participants with OA of the knee. All
efficacy outcomes showed marked and consistent superiority of
acetaminophen over placebo. Adverse effects in both groups were
clinically insignificant and in no case required discontinuation of
the drug.

Bradley 1991a and Bradley 1991b both represent the same
study by Bradley in 1991. Bradley 1991a includes an ibuprofen
1200 mg group and Bradley 1991b represents an ibuprofen
2400 mg group. Bradley 1991b conducted the first RCT directly
comparing acetaminophen to an NSAID (ibuprofen). This was a 4
week, parallel-group, double-blind RCT comparing acetaminophen
(dosage of 1000 mg four times per day) with an analgesic dose
of ibuprofen (1200 mg/day - Bradley 1991a) and with an anti-
inflammatory dose of ibuprofen (2400 mg/day - Bradley 1991b) in
184 participants with OA of the knee. All efficacy outcomes in the
3 groups were similar at the end of the trial, with the exception of
rest pain, which favoured the NSAID groups over acetaminophen.
Adverse effects were minor and similar in all 3 groups.

Williams 1993 reported a 2 year parallel group, double-blind RCT
comparing acetaminophen (650 mg four times per day) to naproxen
(375 mg twice daily) in 178 participants with OA of the knee.
The purpose of this study was to evaluate the two treatments in
terms of radiographic progression and withdrawal from the trial
due to lack of efficacy. There was a large number of drop outs at
the two year endpoint (only 35% of those randomized completed
the trial). For the purposes of this meta-analysis, the 6 week
efficacy outcome data was used to pool pain and functional status
measures, whereas for the toxicity portion, the entire 2 year data
was used.

Zoppi 1995 published a 7 day parallel-group, double-blind RCT
comparing acetaminophen (dosage of 1000 mg three times per
day) to placebo in 60 patients with OA of the knee or the hip.
Analgesic efficacy was significantly better with acetaminophen
versus placebo for the main outcome criteria (daily pain scores
and patient global efficacy). At the end of the trial, 64% of the
patients wished to continue acetaminophen treatment versus 37%
for placebo. Adverse effects in both groups were not significantly
different between the acetaminophen and placebo groups.

Altman 1999 was published only in abstract form, with limited
information available on all aspects of the study. The study
was presented at the American College of Rheumatology (ACR)
annual meeting in 1999. The abstract describes a 5 day, parallel
group, double-blind RCT comparing ibuprofen (1200 mg/day),
acetaminophen (4000 mg/day) and placebo in 693 patients
with moderate OA of the knee. Ibuprofen was better than
acetaminophen and both were significantly (p <0.05) better than
placebo for reducing knee pain on walking, which was the
primary efficacy variable. Adverse effects were uncommon, with
fewer gastrointestinal events in the ibuprofen group than with
acetaminophen. This RCT has not been published at this time,
and efforts to obtain additional more detailed data have not been
successful.
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Pincus 2001 reported a 12 week, cross-over, double-blind RCT
comparing acetaminophen (1000 mg four times per day) to
arthrotec (75/200 twice daily) in 227 participants with OA of the
knee (n=78% of participants) and hip (22% of participants). The
NSAID (arthrotec) was significantly superior to acetaminophen
in the primary outcomes of the WOMAC and the visual analog
pain scale of the MHAQ. Adverse events were more common with
arthrotec than with acetaminophen (54% vs 46%, respectively,
p=0.046). This study was the first to compare the effects of both
agentsin the sub-group of patients with more severe OA at baseline.
Differences favouring arthrotec over acetaminophen were greater
in patients with severe OA, defined on the basis of higher baseline
pain scores, worse radiographic severity, or greater number of
involved joints. Participants with milder severity of OA had a similar
degree of improvement with both drugs. Participants were more
likely to report that arthrotec was better or much better than
acetaminophen (57% vs 20%), whereas, 22% of the participants
reported no difference between the two drugs.

Geba 2002a, Geba 2002b, Geba 2002c represents a 6 week, parallel
group, double-blind RCT comparing acetaminophen (4000 mg/
day), celecoxib (200 mg/day) - Geba 2002c), rofecoxib (12.5 mg/
day - Geba 2002a) and rofecoxib (25 mg/day - Geba 2002b) in 382
participants with OA of the knee. This trial is also referred to as
the VACT-1 study. Rofecoxib 25 mg/day was found to be overall
superiorin efficacy to acetaminophen, celecoxib, and rofecoxib 12.5
mg/day. All treatments were generally safe and well tolerated with
a similar percentage of adverse events in all 4 groups. This study
did not present efficacy data at baseline in the form of means and
standard deviations which made itimpossible to include in a meta-
analysis since SMD's could not be calculated. Efforts to obtain this
information from the authors have not been successful.

Case and colleagues (Case 2003) published a 12 week, parallel
group, double-blind RCT comparing acetaminophen (4000 mg/
day), diclofenac (75 mg twice per day) and placebo in 82 subjects
with OA of the knee. At 2 and 12 weeks, clinically and statistically
significant improvements were seen in the diclofenac treated
group; however, no significant improvements were seen in the
acetaminophen treated group. The primary outcome measure was
the WOMAC and the secondary outcome measure was the Lequesne
Index. The efficacy of acetaminophen was indistinguishable from
placebo. This is the first published evidence reporting that the
efficacy of acetaminophen is not better than placebo in subjects
with OA at any site.

Shen 2004 recently published an abstract of a small (N=20 patients)
3 month RCT evaluating acetaminophen (doses up to 4 gm/day)
versus rofecoxib (25 mg/day). This work was also presented at the
2003 EULAR meeting. At the end of 3 months, both acetaminophen
and rofecoxib alleviated pain significantly when assessed by the
visual analogue scale (VAS). Although the data is not presented in
the abstract, there would appear to be no statistically significant
differences in improvements in pain at the end of the 3 month trial.

Golden 2004 published pooled results of two identical 7
day, multicenter, double-blind, parallel group RCTs comparing
naproxen sodium (660 mg/day), acetaminophen (4 gm/day) or
placebo in 465 patients with OA of the knee. The data from
both studies were consistent in showing that naproxen and
acetaminophen are superior to placebo in terms of efficacy. The
study data also showed that naproxen was more effective than
acetaminophen in reducing the symptoms of day and night pain

and pain on weight bearing. Naproxen and acetaminophen had
similar safety profiles to placebo in both seven day studies. The
authors concluded that naproxen is an alternative in the initial
treatment of OA and may be preferred to acetaminophen as first-
line therapy in patients with moderate or severe pain.

Miceli-Richard 2004 published a 6 week, double-blind, parallel
group RCT comparing acetaminophen (4 gm/day) versus placebo
in 779 patients with symptomatic OA of the knee. A statistically
significant symptomatic effect of oral acetaminophen over placebo
was not found. No serious adverse events were attributable to
treatment.

Boureau 2004 published a 14 day, double-blind, parallel group RCT
comparing acetaminophen (3 gm/day) versus ibuprofen (1.2 gm/
day) in 222 patients with symptomatic OA of the knee or hip. The
analgesic efficacy of both single and multiple doses of ibuprofen
was compared with that of acetaminophen. Ibuprofen 400 mg
at a single and multiple doses (1.2 gm/day) for 14 days is more
effective than acetaminophen, either as a single dose of 1000 mg
or a multiple dose (3 gm/day). Both agents had similar tolerability.
This prompted the authors to conclude that the efficacy/tolerability
of ibuprofen is better than that of acetaminophen over a 14 day
period.

Pincus 2004 recently published results of two separate double-
blind, placebo controlled, crossover RCTs in patients with OA of the
knee or hip (referred to as the PACES-a and PACES-b trials). Results
from both studies, which were of identical design, were presented
separately in the same publication (Pincus a 2004; Pincus b 2004).
After wash out of treatment, subjects were randomized to 6 weeks
of celecoxib (200 mg/day), acetaminophen (4 gm/day) or placebo.
After a second wash out, subjects crossed over to 6 weeks of a
second treatment arm. A total of 524 patients were randomized
in the PACES-a trial and 556 patients were randomized in the
PACES-b trial. Celecoxib was more effective than acetaminophen
in both periods and in both studies. Acetaminophen was generally
more effective than placebo. No clinically or statistically significant
differences were seen in adverse events or tolerability among the
three treatment groups.

Schnitzer 2005a published the results of the VACT-2 RCT which
compared rofecoxib (12.5 mg/day) versus rofecoxib (25 mg/day),
acetaminophen (4000 mg/day), celecoxib (200 mg/day). This was
a parallel group, double-blind RCT which enrolled a total of 1578
patients with symptomatic OA of the knee. The VACT-2 RCT was
conducted to confirm the results of the earlier VACT-1 RCT (Geba
2002a) in a larger patient population using the same clinical
endpoints. Patients were evaluated over days 1 to 6 and at 6 weeks
with the patient global response to therapy outcome as well as
with the WOMAC. The results showed that rofecoxib and celecoxib
provided a superior efficacy to acetaminophen. There was a rapid
and greater response with rofecoxib 25 mg/day than celecoxib 200
mg/day. Rofecoxib 12.5 mg/day demonstrated a greater efficacy
than celecoxib 200 mg/day over the first 6 days, but was similar over
6 weeks. All study were generally well tolerated with no significant
differences between treatment groups in the percentage of patients
who experienced a clinical adverse event.

Risk of bias in included studies

Generally, these RCTs were of good methodological quality. The
mean overall quality score (excluding Altman's study and Shen's
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study which were only available in abstract form) was 3.6 out of a
possible 5. All RCTs were randomized and fourteen were double-
blinded. Four RCTs had clear evidence for allocation concealment,
but in eleven RCTs, either the trials either were inadequate in this
regard and/or the information necessary to make this judgement
was not available in the trial report. Eleven RCTs either had no
withdrawals or used an intention-to-treat analysis. Sample size
calculations were presented in nine RCTs.

Amadio 1983 study received an overall score of 3/5 (lacking the
description of withdrawals and dropouts), and no description
was provided in order to evaluate whether the randomization
methodology was appropriate in terms of allocation concealment
(rating B). The Bradley (Bradley 1991a, Bradley 1991b) study
received an overall score of 4/5, with an allocation concealment
rating of B. The Williams (Williams 1993) study received an overall
score of 5/5, with an allocation concealment rating of B. The
Altman (Altman 1999) study received an overall score of 2/5 and an
allocation concealment rating of B. However, this study was only
reported in abstract form and this precludes a thorough review
of its methodological quality. The Zoppi 1995 study received an
overall quality score of 2/5, (lacking a description of the method
of randomization and lacking a description of withdrawals) an
allocation concealment rating of B. The Pincus (Pincus 2001) study
received an overall quality score of 4/5, and an excellent allocation
concealment rating of A. The Geba 2002a study received an overall
quality score of 4/5, and an allocation concealment rating of B. The
Case 2003 study received an overall quality score of 3/5, (lacking
a description of withdrawals and dropouts) and an allocation
concealment rating of B. The abstract by Shen 2004 could not be
adequately scored because there was a lack of methodological
detail available from the abstract. The Boureau 2004 study
received an overall quality score of 4/5, lacking the description
of randomization, and an allocation concealment rating of B.
The Miceli-Richard 2004 study received an overall quality score
of 3/5, with randomization, double-blinding and withdrawals and
dropouts reported, and an allocation concealment rating of B
(unclear). The Golden 2004 study received an overall quality score
of 4/5 (lacking a description of the method of randomization) and
an allocation concealment rating of B (unclear). The Pincus a 2004
study received an overall quality score of 3/5 (lacking a description
of the method of randomization and a statement on withdrawals
and dropouts) and an allocation concealment rating of A. The
Pincus b 2004 study received an overall quality score of 3/5 for
the same reasons as Pincus a 2004 and an allocation concealment
rating of A. The Schnitzer 2005a study received an overall quality
score of 5/5 and an allocation concealment rating of A.

Effects of interventions
1. ACETAMINOPHEN COMPARED TO PLACEBO

1.1 EFFICACY

Seven RCTs compared acetaminophen to placebo (Amadio 1983,
Case 2003; Golden 2004; Miceli-Richard 2004; Pincus a 2004;
Pincus b 2004; Zoppi 1995). Five RCTs found that acetaminophen
was superior to placebo Amadio 1983; Golden 2004; Pincus a
2004; Pincus b 2004; Zoppi 1995), whereas, two RCTs failed
to show a benefit of acetaminophen over placebo (Case 2003;
Miceli-Richard 2004). In the meta-analyses, acetaminophen was
statistically significantly better (P < 0.05) than placebo in the
following outcomes: Pain response, pain on motion, physician
global assessment, patient global assessment, day pain, modified

HAQ pain, night pain and for overall pain (comprising pain as
measured by multiple methods). However, there was no difference
in efficacy in terms of the WOMAC and Lequesne outcomes. For
dichotomous outcomes from one study (Amadio 1983), the NNTs
(95% Cl ) were: pain response 4 (2, 24), pain on motion 5 (2, 24),
physician global assessment 2 (2, 11), patient global assessment
2 (2, 13) [Table 1]. For overall pain from five studies (Case 2003;
Golden 2004; Miceli-Richard 2004; Pincus a 2004; Pincus b 2004), the
SMD was -0.13 (95% Cl, -0.22 to -0.04) with an NNT of 16.

1.2 SAFETY

For the toxicity outcome of total number of patients reporting any
adverse event, the RR comparing acetaminophen to placebo was
1.02 (95% Cl,0.89 to 1.17). For the toxicity outcome of total number
of withdrawals due to toxicity, the RR comparing acetaminophen
versus placebo was 1.24 (95% Cl, 0.87 to 1.77). Thus, there was
no significant differences in toxicity between acetaminophen and
placebo in these RCTs [Table 2].

2. ACETAMINOPHEN COMPARED TO NSAIDS

2.1 EFFICACY

Twelve RCTs compared acetaminophen to NSAIDs (Altman 1999,
Bradley 1991a, Boureau 2004; Bradley 1991b, Case 2003; Geba
2002a, Geba 2002b, Geba 2002c, Golden 2004;Pincus 2001, Pincus
a 2004; Pincus b 2004; Schnitzer 2005a; Shen 2004; Williams 1993).
Three separate groups of NSAIDS compared acetaminophen are
examined in this systematic review (see table of comparisons
for more details). NSAIDS that were compared to acetaminophen
included groupings of ibuprofen, diclofenac, arthrotec, celecoxib,
naproxen and rofecoxib. In the comparator-controlled RCTs,
acetaminophen was less effective overall than NSAIDs in terms of
pain reduction, WOMAC pain, stiffness, function, and total scales,
global assessments (patient and investigator) and functional
status.

Five types of outcome variables were reported in this systematic
review : pain, function, patient global assessment, physician global
assessment and safety.

Pain

Three separate types of pain variables were analyzed in the RCTs
including rest pain, pain on motion, and pain as measured by the
validated HAQ, WOMAC and Lequesne questionnaires. An overall
pain variable comprising pain as measured by multiple methods
was also analyzed. NSAIDs were superior to acetaminophen for
rest pain, overall pain and HAQ pain. For rest pain, the effect sizes
as measured by the standardized mean difference (SMD) were
-0.20 (95% Cl, -0.36 to -0.03) and -0.19 (95%Cl, -0.35 to -0.03). For
overall pain, the effect sizes as measured by the SMD were -0.25
(95%Cl, -0.33 to -0.17) and -0.31 (95% CI, -0.40 to -0.21). For HAQ
pain, the SMD's was -0.26 (95% Cl, -0.45 to -0.07). For pain on
motion, the SMD's were not statistically significant: 0.04 (95% ClI,
- 0.20 to 0.28) and -0.03 (95% Cl, -0.27 to 0.21). Both WOMAC pain
and WOMAC total outcomes showed that NSAIDs were superior to
acetaminophen: for WOMAC pain (SMD =-0.24;95% Cl,-0.38 to -0.09
and SMD=-0.37;95% Cl, -0.50 to -0.24), and for WOMAC total (SMD =
-0.46, 95% Cl, -0.73 t0 -0.19 and SMD =-0.25 (95%Cl, -0.39 to -0.11).
The magnitude of these effect sizes correspond to a small to modest
treatment effect (Cohen 1988). There were no differences in the
Lequesne pain index.

Stiffness
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The WOMAC stiffness scale showed a superiority of NSAIDs over
acetaminophen: (SMD=-0.20; 95% Cl, -0.34 to -0.05 and SMD=-0.38;
95%Cl, -0.51 t0 -0.25).

Physical Function

Two separate physical function assessments were analyzed. Fifty
foot walk time, a performance-based measures of function, and
function as measured by the validated HAQ, WOMAC and Lequesne
questionnaires. Neither the 50' foot walk time, the HAQ or the
Lequesne function index scale showed a superiority of NSAIDs over
acetaminophen. For the 50 foot walk time, the SMD's were 0.02
(95% Cl,-0.14 to 0.19) and 0.03 (95% Cl, -0.14 to 0.19). For the HAQ
disability index, the SMD's were -0.20 (95% Cl, -0.41 to 0.01) and
-0.14 (95% Cl, -0.36 to 0.07). For the Lequesne function index, the
SMD's was -0.07 (95% Cl,-0.60 to 0.47). The WOMAC function scale
showed a superiority of NSAIDs over acetaminophen: (SMD=-0.25;
95%Cl, -0.40 to -0.11 and SMD=-0.40; 95%Cl, -0.53 to -0.27)

Global Assessment

Patient global assessment of overall efficacy was measured and
reported two ways: one was measured using a continuous scale and
the other used a dichotomous rating. Three outcomes showed that
NSAIDs were superior to acetaminophen and one did not show any
difference in efficacy. The three significant measures in favour of
NSAIDs had RR's of 1.23 (95% CI, 1.06 to 1.43), 1.50 (95%Cl, 1.27 to
1.76) and 1.44 (95% Cl, 1.14 to 1.82).

Similarly, physician global assessment of overall efficacy was also
measured and reported using both a continuous measure and a
dichotomous measure. One comparison out of the three favoured
NSAIDs, whereas the other two did not show a difference in efficacy.
In the significant comparison favouring NSAIDs, the SMD was -0.33
(95%Cl, -0.54 to -0.12).

2.2 SAFETY

Two safety measures were reported separately and compared
the safety of NSAIDs versus acetaminophen (total number of
withdrawals due to adverse events and the total number of
patients experiencing any adverse event). On these two measures
of safety, there were no significant differences between NSAIDs and
acetaminophen. For the comparison of the total number of adverse
effects, the relative risk ratios were 1.01 (95% Cl, 0.92 to 1.11),
1.02 (95% Cl, 0.92 to 1.14) and 1.04 (95%ClI, 0.93 to 1.17). For the
comparison of total number of withdrawals due to adverse effects,
the relative risk ratios were 0.79 (95% Cl, 0.59 to 1.05), 0.94 (95% Cl,
0.68 to 1.30) and 0.89 (95%Cl, 0.62 to 1.26) for the three NSAIDS vs
acetaminophen groups.

Gl adverse events are of particular interest and importance when
considering the use of NSAIDs vs acetaminophen for treating
people with OA. We therefore examined the RR for i) regular NSAIDs
vs acetaminophen and ii) coxib NSAIDs vs acetaminophen for
two Gl outcomes: a) total number of participants who withdrew
from treatment due to Gl events and b) the total number of
participants who experienced a Gl related event or symptom
(e.g diarrhea, nausea, heartburn, and/or abdominal pain). For Gl
withdrawals there was a statistically significant difference between
the traditional NSAIDs and acetaminophen groups, the RR was
2.00 (95% Cl, 1.05 to 3.81), indicating participants taking NSAIDS
(ibuprofen, diclofenac or naproxen) were more likely to withdraw
due to Gl events. For Gl adverse events, there was no significant
difference in the number of patients reporting events when
combined NSAIDS (traditional and coxib NSAIDS) were compared

to acetaminophen (combined NSAIDS vs acetaminophen RR was
1.11 (95% Cl, 0.94 to 1.31). When coxib NSAIDS were compared to
acetaminophen, the RR was 0.98 (95% Cl, 0.80 to 1.20). However,
when traditional NSAIDS were compared to acetaminophen the RR
was 1.47 (95% Cl, 1.08 to 2.00), indicating that participants taking
traditional NSAIDS (ibuprofen or naproxen) were more likely to
experience a Gl adverse event than those taking acetaminophen
[Table 3].

Serious safety outcomes, including serious gastrointestinal, renal
and cardiovascular safety, were not identified to be more common
with NSAIDs versus acetaminophen. However, this is a very difficult
assessment to make since these adverse outcomes are relatively
rare, and are often not appreciated in a relatively short term RCT,
that enrolls a relatively small number of participants for a relatively
short period of time (6 days to 2 years).

DISCUSSION

The results of this review support the notion that acetaminophen
is an effective and relatively safe treatment modality for OA. This
conclusion held true in five of the seven RCTs that compared
acetaminophen to placebo. However, acetaminophen is not as
effective as NSAIDs in terms of pain reduction, global assessments
of efficacy (patient and investigator) and improvements in
functional status. In terms of safety, acetaminophen appears to be
as safe as placebo and safer than traditional NSAIDs in terms of Gl
adverse events.

The results of our review will now be compared to results obtained
by other published systematic reviews. Our results are similar
to those obtained by Eccles (Eccles 1998) in their meta-analysis
comparing acetaminophen to NSAIDs in OA. For example, they
found a statistically significantly increased efficacy of NSAIDs
over acetaminophen for the outcomes of pain at rest and pain
on motion, with similar magnitudes of effect size. Measures of
function (50 foot walk time) and quality of life did not differ
between the two treatments. The conclusion of the Eccles (Eccles
1998) review was that initial treatment for OA pain should be
acetaminophen (paracetamol) followed by an NSAID (ibuprofen).
The meta-analysis by Lee and colleagues (Lee 2004) compared
the efficacy and safety of NSAIDs versus acetaminophen in the
treatment of symptomatic OA of the hip and knee based on
seven RCTs. NSAIDs were statistically superior in reducing rest and
walking pain compared with acetaminophen. Safety, measured
by discontinuation due to adverse events, was not statistically
different between NSAID and acetaminophen treated groups. The
review by Lee et al (Lee 2004)did not compare acetaminophen to
placebo. The meta-analysis by Zhang and colleagues (Zhang 2004)
included ten RCTs including 1712 patients with symptomatic OA
of the knee and/or hip. The results showed that acetaminophen
was more effective than placebo in relieving pain due to OA.
NSAIDs were superior to paracetamol for pain relief. The number of
patients who preferred NSAIDs was more than twice that preferred
acetaminophen. However, NSAIDs were associated with more
frequent gastrointestinal discomfort than paracetamol (RR=1.35,
95% Cl, 1.05 to 1.75). The authors concluded that although NSAIDs
are clearly superior to acetaminophen in OA, there are clinically
important differences in terms of gastrointestinal safety, which
forms the basis for their recommendation that acetaminophen
should still be the first line therapy for OA pain. The meta-analysis
by Wegman and colleagues (Wegman 2004) included five RCTs

Acetaminophen for osteoarthritis (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

which compared acetaminophen to NSAIDs in OA. NSAIDs were
found to be superior to acetaminophen in terms of pain reduction.
The review by Wegman et al (Wegman 2004) did not compare
acetaminophen versus placebo.

The relative superiority of NSAIDs over acetaminophen appears to
be more marked in those OA participants having more severe levels
of baseline pain. For example, the study by Pincus 2001 found that
the efficacy differences between an NSAID (diclofenac/misoprostol)
and acetaminophen were negligible in patients with mild disease,
whether mild was defined by symptoms, number of involved joints,
or by radiographic severity. However, there was a marked difference
in efficacy favouring the NSAID in those OA patients who had
more severe levels of baseline disease. In the study by Altman
1999, the NSAID (ibuprofen) was superior to acetaminophen in
participants having moderately severe or severe baseline pain. The
evidence suggesting that baseline levels of OA pain predict the
relative responsiveness to NSAIDs versus acetaminophen is not
entirely consistent. In a hypothesis generating post-hoc analysis of
their earlier RCT, Bradley and colleagues (Bradley 2001) concluded
that acetaminophen and ibuprofen were comparably effective in
treating OA pain, despite the levels of baseline pain severity.
It is also not unknown with certainty whether the subgroup of
OA participants with clinical evidence of joint inflammation will
respond better to an NSAID than to acetaminophen. A hypothesis
generating post hoc analysis by Bradley 1992 found that baseline
inflammatory features of knee OA did not predict a greater
degree of response from an NSAID versus acetaminophen. In
summary, on balance, there is evidence from RCTs that participants
with moderate-to-severe OA pain will do better with an NSAID
than with acetaminophen. However, in participants with mild OA
pain, the two agents appear to be more similar in efficacy. The
determination of pain severity, as described in this context, is
essentially a combination of that reported by the patient and a
clinical judgement made by the treating physician.

The safety results of this review suggest that there is no overall
significant differences between acetaminophen and NSAIDs in
terms of two separate measures of safety: total number of patients
reporting any adverse reaction, and total number of withdrawals
due to adverse events. However, it needs to be noted that the
RCTs were relatively of short duration and studied a relatively small
number of highly selected participants with OA (number of patients
in the studies ranged from 20 to 1578). This would preclude the
ability to detect the less common, but much more significant,
adverse effects. This especially applies to the NSAIDs which have
been clearly documented to have the potential for serious gastro-
intestinal, renal, and cardio-vascular toxicities (Singh 2000). It
can therefore be concluded that in the realm of the short term
RCTs, which enrolled highly selected patient populations, with
a relatively low baseline risk for drug related adverse events,
one does not find any significant overall difference in safety
between acetaminophen and NSAIDs. This conclusion may not be
generalizable to the clinical setting where a heterogeneous patient
population (some of whom who may have significant baseline risk
factors for NSAID toxicity) is being managed. Risk factors for upper
Gl bleeding in patients treated with NSAIDs include age >=65 years,
history of peptic ulcer disease or of upper Gl bleeding, concomitant
use of oral glucocorticoids or anticoagulants, presence of comorbid
conditions (Gabriel 1991, Lanza 1998). Risk factors for NSAID-
induced reversible renal failure in patients with intrinsic renal
disease include age > = 65 years, hypertension and/or congestive

heart failure, and concomitant use of diuretics and angiotensin-
converting enzyme inhibitors (Garell 1984). A recent review by
Benson and colleagues summarized the clinically relevant concerns
regarding the use of acetaminophen in patients with liver disease
(Benson 2005). They recommended that acetaminophen, when
used in currently recommended doses, can be used safely in
patients with liver disease and is a preferred analgesic/antipyretic
because of the absence of the platelet impairment, gastrointestinal
toxicity, and nephrotoxicity associated with NSAIDs.

Similar to the case for NSAIDs, acetaminophen has also been
linked to an increased risk for serious upper gastrointestinal
complications. Garcia Rodriguez (GarciaRodriguez 2001) reviewed
the data on the risk of upper gastrointestinal (Gl) complications
associated with NSAIDs and acetaminophen. They noted that
published epidemiological data on the association between
acetaminophen use and risk for serious upper gastrointestinal
safety are limited and inconsistent (pooled relative risk [RR], 1.4;
95% confidence interval [Cl], 1-2). However, two studies evaluated
the effect of dose, and both reported an increased risk of serious
upper gastrointestinal toxicity with acetaminophen usage at high
doses. These authors also evaluated the safety of acetaminophen
by conducting a well designed nested case-control study using
the UK General Practice Research Database (2,105 cases age
and gender were matched to 11,500 controls). Current users
of acetaminophen had an overall significantly increased risk of
serious upper Gl complications (RR, 1.3; 95% Cl, 1.1-1.5). There
was a clear dose-response relationship observed. At daily doses of
less than 2000 mg/day, acetaminophen was not associated with an
increased risk for upper Gl complications (RR, 0.9;95% Cl, 0.8-1.1).
Acetaminophen at a dosage of 2000 mg/day was associated with
an increased risk (RR, 1.9;95% Cl, 1.4-2.6). Acetaminophen at
dosages greater than or equal to 2000 mg/day were associated
with the highest risk (RR, 3.7;95% Cl, 2.6-5.1). Surprisingly, the RR
estimates were quite similar to those obtained for low/medium
and high doses of NSAIDs of 2.4 (1.9-3.1) and 4.9 (4.1-5.8). There
was also evidence of a very strong interaction between the use
of acetaminophen at doses of > = 2000 mg/day and NSAIDs
(RR, 16.6;95%Cl, 11-24.9). This important study provides for the
first time evidence that high dose acetaminophen (> 2gm/day)
may not be as safe as previously thought. The mechanism of
acetaminophen's apparent upper Gl safety may be related to
its ability to act as a weak inhibitor of the cyclo-oxygenase 1
enzyme (Warner 1999). This type of adverse effect is quite rare,
and therefore, it was not observed in the relatively short term
clinical trials. In order to determine the long term adverse effects
of acetaminophen observational databases, such as the Arthritis
Rheumatism and Aging Medical Information System (ARAMIS)
database, could potentially be very useful. Further confirmation
of the results of this important study are still necessary to better
delineate the risk-benefit ratio of high dose acetaminophen in
OA. Fries and Bruce (Fries 2003) studied 5692 patients with
rheumatoid arthritis and 3124 patients with OA from 12 databank
centers, with 36,262 patient-years of observation, who had taken
one of three study analgesics, and examined the frequency of
serious gastrointestinal events requiring hospitalization. The three
analgesics compared were aspirin, acetaminophen and ibuprofen.
They found that in over the counter doses, there were no significant
differences in gastrointestinal toxicity among the three analgesics

There are at least 3 published guidelines for the medical
management of OA originating from content experts: American
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College of Rheumatology guidelines (ACR 2000), European
League Against Rheumatism Guidelines (Pendleton 2000), and the
Canadian Consensus Guidelines (Tannenbaum 2000). The relative
role of acetaminophen versus NSAIDs has been addressed in each
of these guidelines. The ACR (ACR 2000) guidelines recommend
that acetaminophen be considered as a reasonable initial therapy
in those with mild-moderate OA pain, however, in those with
moderate to severe OA pain, NSAIDs may be considered as an
alternative initial therapeutic approach. The EULAR guidelines
(Pendleton 2000) recommend that acetaminophen should be first
choice therapy in OA, and that NSAIDs should be reserved for those
patients who are unresponsive to acetaminophen. The Canadian
guidelines (Tannenbaum 2000) recommend that NSAIDs should
be the pharmacological agents of choice for the symptomatic
treatment of moderate to severe OA. Acetaminophen may also
be considered for those with mild OA pain. Therefore, although
all three guideline statements acknowledge that both agents are
effective in OA, they differ in the strength of their recommendation
as to what agent should be considered to be first line therapy for
symptomatic OA. A number of recent editorials written by content
experts in OA have highlighted the controversiesin this area (Brandt
2001, Courtney 2002, Felson 2001, Moskowitz 2001).

There have been two patient preference survey studies reported
in the recent literature that are pertinent to the results of this
review. Both surveys convincingly demonstrate that patients are far
more likely to prefer NSAIDs than acetaminophen in the treatment
of their OA symptoms. Pincus (Pincus 2000) conducted a 15
minute telephone survey with 300 patients (172 with confirmed
OA) with the objective of analyzing results of treatment with
acetaminophen and NSAIDs. The results included the following:
1) Patients take many different drugs for OA, most of which
are not continued beyond 2 years, 2) Many patients take both
acetaminophen and NSAIDs, 3) Most patients who identified a drug
as "most helpful" named an NSAID rather than acetaminophen
or an analgesic drug (80% named an NSAID and 20% named
acetaminophen or another analgesic), 4) Only 16% of patients
named acetaminophen as being the most helpful drug, and 5)
acetaminophen was significantly less likely to be discontinued
because of safety than NSAID. The survey by Wolfe (Wolfe 2000)
also found a considerable and statistically significant preference for
NSAIDs, compared to acetaminophen among 3 groups of rheumatic
disease patients (OA, rheumatoid arthritis, and fibromyalgia). The
authors concluded: "if safety and cost are not issues, there would
hardly ever be a reason to recommend acetaminophen over
NSAIDs, since patients generally preferred NSAIDs and fewer than
14% preferred acetaminophen" (Wolfe 2000). Of interest though,
this study did find that 38% of patients reported acetaminophen to
be as effective or more effective than NSAIDs.

Cohen (Cohen 1988) has provided guidelines for the interpretation
of effect sizes, and these suggest that an effect size of 0.2 to
0.5 represents a small or modest treatment effect. Therefore,

the magnitude of the effect sizes obtained in this meta-analysis
suggest that the advantage of NSAIDs over acetaminophen is
relatively small and modest. For these reasons, the final choice of
whether to use acetaminophen or an NSAID as a first line agent
in OA will need to consider a number of additional important
factors. Additional considerations include: cost considerations and
accessibility (acetaminophen is the least costly treatment choice in
the management of mild to moderate OA pain (Holzer 1996), clinical
judgement based in part on relative risks for safety from the two
agents (for example, is the patient at risk for gastrointestinal, renal
or cardiovascular safety?) and severity of OA pain (for example,
those with moderate to severe pain are more likely to respond to
an NSAID than to acetaminophen), and patient preferences (for
example, taking into account cost, risks etc).

AUTHORS' CONCLUSIONS

Implications for practice

Evidence available to date supports the efficacy of both
acetaminophen and NSAIDs in the management of OA. There is
also evidence that NSAIDs are superior to acetaminophen in terms
of pain reduction and improvements in patient and physician
global assessments and functional status. The relative superiority
of NSAIDs over acetaminophen is most marked in those with
moderate to severe levels of pain. The benefits of NSAIDs over
acetaminophen are relatively modest, and therefore, additional
factors are still important to consider in the decision to use
these drugs. These factors include patient preferences, prescriber's
clinical judgement, cost considerations and accessibility, and the
comparative safety risks from both acetaminophen and NSAIDs in
the individual patient.

Implications for research

Additional RCTs are necessary to help identify the patient with
OA who is most likely to benefit from NSAIDs, as opposed to
acetaminophen.

Moderate to severe levels of baseline OA pain may be associated
with a better response to NSAIDs compared to acetaminophen;
this requires further study. A strategy of combination NSAID and
acetaminophen, depending on the severity of OA symptoms, may
be more helpful than either drug alone, and this also needs to be
studied systematically. Acetaminophen at doses greater than or
equal to 2000 mg/day may also be associated with a significantly
increased risk for upper Gl complications and this unexpected
finding requires confirmation from additional studies.
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* Indicates the major publication for the study

CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Altman 1999

Methods

Randomized, double-blind, parallel group trial of 6 days duration.

Participants

Adults with moderate OA of the knees.

Interventions

Acetaminophen 4000 mg/day versus ibuprofen 1200 mg/day versus placebo.

Outcomes Knee pain on walking, knee pain on weight-bearing, WOMAC, limitation of activity, overall efficacy eval-
uation, daily knee pain evaluation.

Notes This study is still only available in abstract form.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk B - Unclear

Amadio 1983

Methods

Randomized, double-blind, cross-over, placebo controlled trial of 6 weeks duration.

Participants

Adults having radiographic evidence of typical OA of the knee. Median age 64 years. 88% female. Most
likely enrolled those with primary (idiopathic) OA.

Interventions

Acetaminophen (1000 mg po qid) versus placebo

Outcomes Tenderness, pain at rest, pain on motion, swelling, heat, 50' walk time, physician global, patient global,
toxicity

Notes This represents the first published randomized controlled trial that compares acetaminophen to place-
bo

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk B - Unclear

Boureau 2004

Methods

Randomized, double-blind, parallel group trial of 14 days duration.

Participants

Adults with symptomatic OA of the knee or hip.

Interventions

Acetaminophen 3000 mg/day versus ibuprofen 1200 mg/day

Acetaminophen for osteoarthritis (Review) 15
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L. b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Boureau 2004 (Continued)

Outcomes Pain (after single doses and multidoses), patient global assessment, sleep quality, WOMAC.
Notes First study to compare the efficacy of single doses of ibuprofen and acetaminophen in OA.
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk B - Unclear
Bradley 1991a
Methods Randomized, double-blind, parallel group trial of 4 weeks duration
Participants Adults having radiographic OA of the knee. Mean age 56.5 years. 75% female. Both primary and sec-

ondary (post-traumatic) OA enrolled.

Interventions Acetaminophen (1000 mg po qid) versus ibuprofen 1200 mg/day versus ibuprofen 2400 mg/day

Outcomes HAQ pain, walking pain score, rest pain score, walking distance score, 50" walk time, HAQ disability,
physician global, knee tenderness, knee range of motion, knee swelling, toxicity

Notes This study compared acetaminophen to both an analgesic and an anti-inflammatory dose of ibuprofen.
Additional data was obtained from the authors.

Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk B - Unclear
Bradley 1991b
Methods see Bradley 1991a

Participants

Interventions

Outcomes
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk B - Unclear
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Case 2003
Methods Randomized, double-blind, parallel group trial of 12 weeks duration.

Participants

Adults (aged 40-75 years) having clinical and radiographic OA of the knee. Mean age 62.2 years. 50% fe-
male. Primary OA of the knee enrolled.

Interventions

Acetaminophen (1000 mg po qid) versus diclofenac (75 mg twice per day) versus placebo.

Outcomes WOMAC, Lequesne, patient global assessment, physican global assessment.

Notes This represents the first published study which finds no difference in efficacy between acetaminophen
and placebo. Additional data was obtained from the authors.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk B - Unclear

Geba 2002a

Methods

Randomized, double-blind, parallel group trial of 6 weeks duration.

Participants

Adults (> = 40 years) with primary OA of the knee that was previously treated with NSAIDs or aceta-
minophen. Mean age 62.6 years. 68% female. ACR criteria for OA of the knee was used.

Interventions

Acetaminophen (1000 mg po qid) versus celecoxib 200 mg/day versus rofecoxib 12.5 mg/day versus ro-
fecoxib 25 mg/day

Outcomes WOMAC composite pain, WOMAC composite stiffness, WOMAC composite function, WOMAC night pain,
WOMAC walking pain, WOMAC morning stiffness, patient global, toxicity

Notes Also referred to as the VACT-1 trial. The first published trial that has compared acetaminophen to the
coxibs (celecoxib and rofecoxib) in subjects with OA.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk B - Unclear

Geba 2002b
Methods see Geba 2002a

Participants

Interventions

Outcomes

Notes
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Geba 2002b (continued)

Risk of bias
Bias Authors' judgement Support for judgement
Allocation concealment? Unclear risk B - Unclear
Geba 2002c
Methods see Geba 2002a

Participants

Interventions

Outcomes

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk B - Unclear

Golden 2004

Methods

Two identical randomized, double-blind, placebo-controlled multidose, parallel group studies. Data
analysis presented in aggregate for both studies. Study duration was 7 days.

Participants

Adults aged over 25 years with at least moderate pain in the knee from OA. Radiographic confirmation
of OA diagnosis.

Interventions

Naproxen sodium 220 mg po tid versus acetaminophen 1000 mg po qid versus placebo for 7 days.

Outcomes Pain, functional assessments, quality of life questionnaire-a modified version of the AIMS-2, patient
and investigator global assessments.

Notes This study evaluated an over the counter dosage and preparation of naproxen. Additional data was ob-
tained from the authors.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk B - Unclear

Miceli-Richard 2004

Methods

Randomized, double-blind, parallel group, placebo controlled trial of 6 weeks duration.
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Participants

Adults with symptomatic OA of the knee.

Interventions

Acetaminophen 4 gm/day versus placebo for 6 weeks.

Outcomes Pain, WOMAC, patient global assessments, OARSI responder criteria.

Notes This is the second published study which fails to show that acetaminophen is better than placebo in
OA. Additional data was obtained from the authors.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk B - Unclear

Pincus 2001

Methods

Randomized, double-blind, cross-over clinical trial of 6 weeks duration.

Participants

Adults (age > 40 years) with radiographic OA of the knee or hip. Mean age 61.5 years. 71% female.

Interventions

Acetaminphen (1000 mg po qid) versus diclofenac/misoprostol (75/200 po bid)

Outcomes WOMAC target joint, MDHAQ VAS pain, SF-36 pain, MDHAQ Gl distress, MDHAQ basic ADL, MDHAQ pa-
tient global, physician global, toxicity, physician global

Notes Additional data was obtained from the authors.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment?

Low risk A - Adequate

Pincus a 2004

Methods

Two randomized, double-blind, placebo controlled, crossover trials in patients with OA of the hip or
knee. Data is presented for both trials.

Participants

Adults (age >= 45 years) with symptomatic, radiographically confirmed OA of the knee or hip.

Interventions

Celecoxib 200 mg/day versus acetaminophen 1000 mg po qid, versus placebo. Each intervention was
given for 6 weeks.

Outcomes WOMAC, MDHAQ, SF-36, patient and investigator global assessments, patient preference, pain.
Notes Also referred to as the PACES-a trial. Additional data for meta-analysis was obtained from website.
Risk of bias
Bias Authors' judgement Support for judgement
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Pincus a 2004 (Continued)

Allocation concealment?

Low risk A - Adequate

Pincus b 2004

Methods

see Pincus a 2004

Participants

Interventions

Outcomes

Notes Also referred to as the PACES-b trial. Additional data for meta-analysis was obtained from website and
from Pfizer.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Low risk A - Adequate

Schnitzer 2005a

Methods

Randomized, parallel group, multicentre, double-blind trial of 6 weeks duration.

Participants

Adults (aged > = 40 years) meeting ACR criteria for symptomatic OA of the knee.

Interventions

Acetaminophen 4000 mg/day versus celecoxib 200 mg/day versus rofecoxib 12.5 mg/day versus rofe-
coxib 25 mg/day for 6 weeks duration.

Outcomes WOMAC, Patient global assessment to therapy.

Notes This is also known as the VACT-2 study and is similar in design to the Geba 2001 study which is referred
to as the VACT-1 study. This paper pools the outcome data for both VACT trials. Additional outcome da-
ta was obtained from the authors.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Low risk A - Adequate

Schnitzer 2005b

Methods

Participants

Interventions
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Schnitzer 2005b (Continued)

Outcomes
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk D - Not used
Schnitzer 2005c
Methods
Participants
Interventions
Outcomes
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk D - Not used
Shen 2004
Methods Randomized, parallel group trial of 3 months duration.
Participants 20 patients with symptomatic OA of the knee. Lacking other details.
Interventions Acetaminophen (up to 4 gms/day) versus rofecoxib 25 mg/day.
Outcomes VAS pain scores, changes in serum levels of serotonin, substance P, beta-endorphin, and opioid recep-
tor kappa.
Notes This is still only available as an abstract, and was identified through the meta-analysis published by
Zhang et al, 2004. The abstract was presented at the 2003 EULAR meeting.
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk B - Unclear
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Williams 1993

Methods Randomized, double-blind, cross-over clinical trial of 2 years' duration.

Participants Adults with radiographic OA of the knee. Mean age 59.6 years. 75% female.

Interventions Acetaminophen 650 mg po qgid versus naproxen 375 mg po bid.

Outcomes Pain at rest, pain on motion, 50' walk time, physician global, patient global, knee effusion, knee crepi-

tus, knee range of motion, radiographic progression, toxicity, pain on motion or tenderness

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk B - Unclear
Zoppi 1995
Methods Randomized, double-blind, parallel group trial of 7 days duration.
Participants Adults with radiographic OA of the knee. Mean age 56 years. 62% female.
Interventions Acetaminophen 1000 mg po tid versus placebo.
Outcomes Pain, functional assessments, patient global assessments, number of awakenings during the night.
Notes This study was identified only through the meta-analysis published by Zhang et al, 2004.
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk B - Unclear

DATA AND ANALYSES

Comparison 1. Group 1: NSAID (ibuprofen 2400 mg, diclofenac, arthrotec, celecoxib, naproxen) vs Acetaminophen

Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
1 Rest Pain 3 573 Std. Mean Difference (IV, Fixed, 95% Cl)  -0.20 [-0.36, -0.03]
2 HAQ Pain 4 1075 Std. Mean Difference (IV, Random, 95%  -0.26 [-0.45,-0.07]
Cl)
3 Pain on motion (walk- 2 270 Std. Mean Difference (IV, Fixed, 95% CI)  0.04 [-0.20, 0.28]
ing)
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Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

4 HAQ Disability 2 349 Std. Mean Difference (1V, Fixed, 95% Cl)  -0.20 [-0.41, 0.01]
550 Foot Walk Time 3 571 Std. Mean Difference (IV, Fixed, 95% Cl)  0.02[-0.14,0.19]
6 Physician Global (di- 1 122 Risk Ratio (M-H, Random, 95% Cl) 1.0[0.63, 1.58]
chotomous)

7 Physician Global 2 359 Std. Mean Difference (IV, Fixed, 95% Cl)  -0.33 [-0.54, -0.12]
(means)

8 Patient Global (mean) 2 280 Std. Mean Difference (IV, Fixed, 95% Cl)  -0.21 [-0.44, 0.03]
9 Patient Global (di- 2 967 Risk Ratio (M-H, Random, 95% Cl) 1.23[1.06, 1.43]
chotomous)

10 Toxicity 1 (Total Num- 7 3168 Risk Ratio (M-H, Fixed, 95% Cl) 1.01[0.92,1.11]
ber of Patients with any

AE)

11 Toxicity 2 (With- 8 2793 Risk Ratio (M-H, Fixed, 95% Cl) 0.79[0.59, 1.05]
drawals due to toxicity)

12 WOMAC Pain 2 832 Std. Mean Difference (IV, Fixed, 95% Cl)  -0.24 [-0.38,-0.09]
13 WOMAC Stiffness 2 828 Std. Mean Difference (1V, Fixed, 95% CI)  -0.20 [-0.34, -0.05]
14 WOMAC Function 2 832 Std. Mean Difference (IV, Fixed, 95% Cl)  -0.25[-0.40,-0.11]
15 WOMAC Total 3 780 Std. Mean Difference (IV, Fixed, 95% Cl)  -0.25[-0.39,-0.11]
16 Lequesne Pain 1 54 Std. Mean Difference (IV, Fixed, 95% Cl)  -0.13 [-0.66, 0.41]
17 Lequesne Walking 1 54 Std. Mean Difference (IV, Fixed, 95% CI) ~ -0.19 [-0.73, 0.35]
18 Lequesne Function 1 54 Std. Mean Difference (IV, Fixed, 95% CI)  -0.07 [-0.60, 0.47]
19 Lequesne Total 1 54 Std. Mean Difference (IV, Fixed, 95% CI)  -0.13 [-0.67, 0.40]
20 Overall Pain (multiple 8 2358 Std. Mean Difference (IV, Fixed, 95% Cl) ~ -0.25[-0.33,-0.17]

methods)

Analysis 1.1. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 1 Rest Pain.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
Bradley 1991b 61 0.9(1) 61 1(0.9) —+ 21.37% -0.14[-0.49,0.22]
Golden 2004 158 0.9 (1) 145 1.2(1.1) w 52.77% -0.22[-0.45,0]
Williams 1993 75 2(2.4) 73 2.5(2.8) "+ 25.86% -0.19[-0.52,0.13]
Favours NSAID -4 -2 0 2 4 Favours Acetaminophe
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Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Total *** 294 279 ¢ 100% -0.2[-0.36,-0.03]

Heterogeneity: Tau?=0; Chi*=0.16, df=2(P=0.93); 1>=0%
Test for overall effect: Z=2.37(P=0.02)

Favours NSAID -4 2 0 2 4 Favours Acetaminophe

Analysis 1.2. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 2 HAQ Pain.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Bradley 1991b 61 1.3(1) 61 1.2(0.8) —— 17.61% 0.11[-0.24,0.47]
Pincus 2001 112 32.5(25.2) 115 46 (29.2) - 24.06% -0.49[-0.76,-0.23]
Pincus a 2004 181 43 (25.6) 171 50.1(27.1) #+ 28.87% -0.27[-0.48,-0.06]
Pincus b 2004 189 43.4(26.4) 185 50.8 (25.8) & 29.46% -0.28[-0.49,-0.08]
Total *** 543 532 * 100% -0.26[-0.45,-0.07]
Heterogeneity: Tau?=0.02; Chi?=7.16, df=3(P=0.07); 1>=58.08%
Test for overall effect: Z=2.64(P=0.01)

Favours NSAID -4 -2 0 2 4 Favours Acetaminophe

Analysis 1.3. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac, arthrotec,
celecoxib, naproxen) vs Acetaminophen, Outcome 3 Pain on motion (walking).

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Bradley 1991b 61 1.2(1) 61 1.2(0.9) —*— 45.21% 0.01[-0.34,0.37]
Williams 1993 75 43(2.9) 73 4.1(3.1) # 54.79% 0.07[-0.25,0.39]
Total *** 136 134 * 100% 0.04[-0.2,0.28]
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.81); 1>=0% ‘

Test for overall effect: Z=0.36(P=0.72) ‘

Favours NSAID -4 -2 0 2 4 Favours Acetaminophe

Analysis 1.4. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 4 HAQ Disability.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% ClI

Bradley 1991b 61 0.7(0.7) 61 0.8 (0.6) —+ 35.15% -0.07[-0.43,0.28]
Pincus 2001 112 1.4(0.3) 115 1.5(0.4) 1 64.85% -0.27[-0.53,-0.01]
Total *** 173 176 q 100% -0.2[-0.41,0.01]
Heterogeneity: Tau?=0; Chi*=0.75, df=1(P=0.39); 1>=0% ‘

Test for overall effect: Z=1.86(P=0.06) ‘

Favours NSAID -4 2 0 2 4 Favours Acetaminophe
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Analysis 1.5. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 5 50 Foot Walk Time.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl

Bradley 1991b 61 12.6 (5.6) 61 12.5(5.2) —+— 21.39% 0.02[-0.34,0.37]
Golden 2004 158 17.3(6.9) 145 17.1(7.4) * 53.03% 0.03[-0.19,0.26]
Williams 1993 75 16.2 (9.7) 71 16.1(8.1) —+— 25.58% 0[-0.32,0.33]
Total *** 294 277 * 100% 0.02[-0.14,0.19]
Heterogeneity: Tau?=0; Chi*=0.03, df=2(P=0.99); 1>=0% ‘

Test for overall effect: Z=0.27(P=0.79) ‘

FavoursNSAID -4 2 0 2 4

Favours Acetaminophe

Analysis 1.6. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac, arthrotec,
celecoxib, naproxen) vs Acetaminophen, Outcome 6 Physician Global (dichotomous).

Study or subgroup NSAID Acetaminophen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Bradley 1991b 23/61 23/61 B 100% 1[0.63,1.58]
Total (95% CI) 61 61 100% 1[0.63,1.58]

Total events: 23 (NSAID), 23 (Acetaminophen)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours Acetaminophe

T
|
\

2 5 10 Favours NSAID

Analysis 1.7. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac, arthrotec,
celecoxib, naproxen) vs Acetaminophen, Outcome 7 Physician Global (means).

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl

Pincus 2001 101 35.4(18.1) 111 43.8(21.6) B ‘ 58.6% -0.42[-0.69,-0.15]
Williams 1993 74 2.3(0.6) 73 2.4(0.7) -l+ 41.4% -0.21[-0.54,0.11]
Total *** 175 184 ¢ ‘ 100% -0.33[-0.54,-0.12]
Heterogeneity: Tau?=0; Chi>=0.92, df=1(P=0.34); 1>=0% ‘

Test for overall effect: Z=3.13(P=0) ‘

Favours NSAID -4 -2 0 2 4

Favours Acetaminophe
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Analysis 1.8. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 8 Patient Global (mean).

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Pincus 2001 106 26 (23.4) 112 31.6 (24.4) . 78.04% -0.23[-0.5,0.03]
Williams 1993 35 2.4(0.9) 27 2.5(0.9) 21.96% -0.11[-0.61,0.39]
Total *** 141 139 100% -0.21[-0.44,0.03]

Heterogeneity: Tau?=0; Chi*=0.19, df=1(P=0.67); 1>=0%
Test for overall effect: Z=1.72(P=0.08)

Favours NSAID

T
)
\

Favours Acetaminophe

Analysis 1.9. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac, arthrotec,
celecoxib, naproxen) vs Acetaminophen, Outcome 9 Patient Global (dichotomous).

Study or subgroup NSAID Acetaminophen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Geba 2002c 45/97 37/94 —— 20.87% 1.18[0.85,1.64]
Schnitzer 2005a 259/512 107/264 . 79.13% 1.25[1.05,1.48]
Total (95% CI) 609 358 <& 100% 1.23[1.06,1.43]
Total events: 304 (NSAID), 144 (Acetaminophen)
Heterogeneity: Tau?=0; Chi*=0.09, df=1(P=0.76); 1>=0%
Test for overall effect: Z=2.73(P=0.01)

6.1 012 015 1 ‘2 é 1(;

Favours Acetaminophe

Favours NSAID

Analysis 1.10. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac, arthrotec, celecoxib,
naproxen) vs Acetaminophen, Outcome 10 Toxicity 1 (Total Number of Patients with any AE).

Study or subgroup NSAID Acetaminophen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bradley 1991b 24/61 19/61 —_—1 3.48% 1.26[0.78,2.05]
Geba 2002c 50/97 51/94 —— 9.49% 0.95[0.73,1.24]
Golden 2004 52/161 47/148 — 8.97% 1.02[0.73,1.41]
Pincus 2001 105/195 94/205 T 16.79% 1.17[0.96,1.43]
Pincus a 2004 100/350 85/300 - 16.77% 1.01[0.79,1.29]
Pincus b 2004 103/373 87/331 —_— 16.89% 1.05[0.82,1.34]
Schnitzer 2005a 194/523 114/269 — 27.59% 0.88[0.73,1.05]
Total (95% Cl) 1760 1408 ¢ 100% 1.01[0.92,1.11]
Total events: 628 (NSAID), 497 (Acetaminophen)
Heterogeneity: Tau?=0; Chi>=5.82, df=6(P=0.44); 1>=0%
Test for overall effect: Z=0.23(P=0.82)

FavoursNSAID 01 02 0.5 1 2 5 10

Favours Acetaminophe
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Analysis 1.11. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac, arthrotec,
celecoxib, naproxen) vs Acetaminophen, Outcome 11 Toxicity 2 (Withdrawals due to toxicity).

Study or subgroup NSAID Acetaminophen Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Bradley 1991b 6/61 5/61 ——— 5.39% 1.2[0.39,3.72]
Case 2003 3/25 2/29 2% 1.74[0.32,9.6]
Geba 2002c 4/97 6/94 e e 6.57% 0.65[0.19,2.22]
Pincus 2001 7/195 8/205 . E— 8.41% 0.92[0.34,2.49]
Pincus a 2004 11/181 16/171 — T 17.74% 0.65[0.31,1.36]
Pincus b 2004 13/373 11/331 e e— 12.56% 1.05[0.48,2.31]
Schnitzer 2005a 13/523 21/269 . 29.9% 0.32[0.16,0.63]
Williams 1993 21/90 16/88 —T 17.44% 1.28[0.72,2.29]
Total (95% CI) 1545 1248 o 100% 0.79[0.59,1.05]
Total events: 78 (NSAID), 85 (Acetaminophen)
Heterogeneity: Tau?=0; Chi*=11.94, df=7(P=0.1); 1>=41.38%
Test for overall effect: Z=1.65(P=0.1) ‘ ‘ ‘

Favours NSAIDs 01 0.2 0.5 1 2

Favours Acetaminophe

Analysis 1.12. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 12 WOMAC Pain.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Case 2003 25 146 (101.2) 29 186.9 -0+ 7.07% -0.36[-0.9,0.18]
(121.5)

Schnitzer 2005a 514 35.6 (24.4) 264 41.1(23.6) . 92.93% -0.23[-0.38,-0.08]
Total *** 539 293 “ 100% -0.24[-0.38,-0.09]
Heterogeneity: Tau?=0; Chi>=0.21, df=1(P=0.65); 1>=0% ‘
Test for overall effect: Z=3.24(P=0) ‘

Favours NSAID  -10 -5 0

10 Favours Acetaminophe

Analysis 1.13. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 13 WOMAC Stiffness.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Case 2003 25 66.4 (48.6) 29 86.8 (59.3) -0+ 7.07% -0.37[-0.91,0.17]
Schnitzer 2005a 510 39.7(25.4) 264 44.3(24.9) . 92.93% -0.18[-0.33,-0.03]

|
Total *** 535 293 “ 100% -0.2[-0.34,-0.05]
Heterogeneity: Tau?=0; Chi?=0.42, df=1(P=0.52); 1>=0% ‘
Test for overall effect: Z=2.67(P=0.01) ‘

ST 0 ‘
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Analysis 1.14. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 14 WOMAC Function.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Case 2003 25 506.3 29 615.2 -+ 7.12% -0.29[-0.83,0.25]
(383.2) (360.2)
Schnitzer 2005a 514 38.1(24) 264 44.1(23.5) . 92.88% -0.25[-0.4,-0.1]
|
Total *** 539 293 " 100% -0.25[-0.4,-0.11]

Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.89); 1>=0%
Test for overall effect: Z=3.47(P=0)

Favours NSAID  -10 -5 0 5 10 Favours Acetaminophe

Analysis 1.15. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 15 WOMAC Total.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
Case 2003 25 718.6 29 889 (520.4) +~> 6.85% -0.32[-0.86,0.21]
(515.7)
Pincus a 2004 181 38.2(23.1) 171 44.4(23.5) # 45.08% -0.27[-0.48,-0.06]
Pincus b 2004 189 38.5(21.6) 185 43.2(20.8) # 48.07% -0.22[-0.42,-0.02]
|
Total *** 395 385 " 100% -0.25[-0.39,-0.11]
Heterogeneity: Tau?=0; Chi?=0.17, df=2(P=0.92); 1>=0% ‘
Test for overall effect: Z=3.45(P=0) ‘
Favours NSAID  -10 5 0 5 10 Favours Acetaminophe

Analysis 1.16. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 16 Lequesne Pain.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
Case 2003 25 4(2) 29 4.3(2.6) . 100% -0.13[-0.66,0.41]
Total *** 25 29 * 100% -0.13[-0.66,0.41]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.46(P=0.64) ‘
Favours NSAID  -10 5 0

5 10 Favours Acetaminophe

Analysis 1.17. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 17 Lequesne Walking.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Case 2003 25 1.8(1.6) 29 2.1(L5) - 100% -0.19[-0.73,0.35]
Favours NSAID  -10 S 0 5 10 Favours Acetaminophe
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Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Total *** 25 29 # 100% -0.19[-0.73,0.35]

Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.7(P=0.48) ‘

Favours NSAID  -10 S 0 5 10 Favours Acetaminophe

Analysis 1.18. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 18 Lequesne Function.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Case 2003 25 33(13) 29 3.4(L5) -+ 100% -0.07[-0.6,0.47]
Total *** 25 29 # 100% -0.07[-0.6,0.47]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.26(P=0.8) ‘
Favours NSAID  -10 5 0

5 10 Favours Acetaminophe

Analysis 1.19. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac,
arthrotec, celecoxib, naproxen) vs Acetaminophen, Outcome 19 Lequesne Total.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Case 2003 25 9(4) 29 9.6 (4.7) . 100% -0.13[-0.67,0.4]
Total *** 25 29 * 100% -0.13[-0.67,0.4]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.49(P=0.62) ‘
Favours NSAID  -10 -5 0 5 10 Favours Acetaminophe

Analysis 1.20. Comparison 1 Group 1: NSAID (ibuprofen 2400 mg, diclofenac, arthrotec,
celecoxib, naproxen) vs Acetaminophen, Outcome 20 Overall Pain (multiple methods).

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
Bradley 1991b 61 1.3(1) 61 1.2(0.8) % 5.4% 0.11[-0.24,0.47]
Case 2003 25 146 (101.2) 29 186.9 "+ 2.34% -0.36[-0.9,0.18]
(121.5)
Golden 2004 158 9(1) 145 1.2(1.1) + 13.33% -0.22[-0.45,0]
Pincus 2001 112 32.5(25.2) 115 46 (29.2) * 9.76% -0.49[-0.76,-0.23]
Pincus a 2004 181 43 (25.6) 171 50.1(27.1) + 15.46% -0.27[-0.48,-0.06]
Pincus b 2004 189 43.4(26.4) 185 50.8(25.8) + 16.42% -0.28[-0.49,-0.08]
Schnitzer 2005a 514 35.6 (24.4) 264 41.1(23.6) L 30.76% -0.23[-0.38,-0.08]
Williams 1993 75 2(2.4) 73 2.5(2.8) ‘ ‘ + ‘ ‘ 6.53% -0.19[-0.52,0.13]
Favours NSAID  -10 S 0 5 10 Favours Acetaminophe
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Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Total *** 1315 1043 | 100% -0.25[-0.33,-0.17]

Heterogeneity: Tau?=0; Chi*=7.74,

df=7(P=0.36); 1>=9.6%

Test for overall effect: Z=5.96(P<0.0001)

Favours NSAID  -10 S 0 5 10 Favours Acetaminophe
Comparison 2. Group 2: Acetaminophen vs Placebo

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1 Pain Response (dichoto- 1 44 Risk Ratio (M-H, Random, 95% CI) 8.00 [2.08, 30.73]

mous)

2 Pain on Motion (dichoto- 1 44 Risk Ratio (M-H, Random, 95% Cl) 3.75[1.48,9.52]

mous)

3 Physician Global Assess- 1 42 Risk Ratio (M-H, Random, 95% Cl) 20.00 [2.95, 135.75]

ment (dichotomous)

4 Patient Global Assess- 1 38 Risk Ratio (M-H, Random, 95% Cl) 18.00[2.66, 121.63]

ment (dichotomous)

5 Toxicity 1 (Total number 6 2385 Risk Ratio (M-H, Fixed, 95% Cl) 1.02[0.89,1.17]

of Patients with any AE)

6 WOMAC Pain 1 57 Std. Mean Difference (IV, Fixed, 95% 0.03 [-0.49, 0.55]
Cl)

7 WOMAC Stiffness 1 57 Std. Mean Difference (IV, Fixed, 95% 0.11[-0.41, 0.63]
Cl)

8 WOMAC Function 2 829 Std. Mean Difference (IV, Fixed, 95% -0.04 [-0.18, 0.10]
cl

9 WOMAC Total 3 767 Std. Mean Difference (1V, Fixed, 95% -0.12 [-0.26, 0.02]
cl

10 Lequesne Pain 1 57 Std. Mean Difference (IV, Fixed, 95% -0.16 [-0.68, 0.36]
cl

11 Lequesne Walking 1 57 Std. Mean Difference (IV, Fixed, 95% 0.17 [-0.35, 0.69]
Cl)

12 Lequesne Function 1 57 Std. Mean Difference (IV, Fixed, 95% 0.18 [-0.34,0.71]
Cl)

13 Lequesne Total 1 57 Std. Mean Difference (IV, Fixed, 95% 0.0[-0.52,0.52]
cl

14 Pain at rest 1 294 Std. Mean Difference (1V, Fixed, 95% -0.17 [-0.39, 0.06]

cl)

Acetaminophen for osteoarthritis (Review)
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

15 Pain on passive motion 1 294 Std. Mean Difference (IV, Fixed, 95% -0.10[-0.33,0.12]
Cl)

16 Pain Response (contin- 3 1411 Std. Mean Difference (IV, Fixed, 95% -0.11[-0.22,-0.01]

uous) Cl)

17 Stiffness at rest 1 294 Std. Mean Difference (IV, Fixed, 95% -0.21[-0.44,0.02]
Cl)

18 Day pain 1 294 Std. Mean Difference (1V, Fixed, 95% -0.29 [-0.52,-0.06]
cl

19 Night pain 1 294 Std. Mean Difference (IV, Fixed, 95% -0.28 [-0.51, -0.05]
cn

20 50 foot walk time 1 294 Std. Mean Difference (IV, Fixed, 95% -0.05[-0.28, 0.18]
Cl)

21 MDHAQ VAS Pain 2 710 Std. Mean Difference (IV, Fixed, 95% -0.18 [-0.33,-0.03]
Cl)

22 Toxicity 2 (Withdrawals 6 2146 Risk Ratio (M-H, Fixed, 95% Cl) 1.24[0.87,1.77]

due to toxicity)

23 Overall Pain (multiple 5 1835 Std. Mean Difference (1V, Fixed, 95% -0.13[-0.22,-0.04]

methods) Cl)

24 Patient Global Assess- 1 776 Std. Mean Difference (IV, Fixed, 95% -0.09 [-0.23, 0.05]

ment (continuous)

Cl)

Analysis 2.1. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 1 Pain Response (dichotomous).

Study or subgroup Acetaminophen Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Amadio 1983 16/22 2/22 —B 100% 8[2.08,30.73]
Total (95% CI) 22 22 —— 100% 8[2.08,30.73]
Total events: 16 (Acetaminophen), 2 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=3.03(P=0)

Favours Placebo 01 02 05 1 2 5 10

Favours Acetaminophe

Analysis 2.2. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 2 Pain on Motion (dichotomous).

Study or subgroup Acetaminophen Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Amadio 1983 15/22 422 e 100% 3.75[1.48,9.52]

Favours Placebo

0.1

0.2

0.5 1 2 5 10

Favours Acetaminophe
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Study or subgroup Acetaminophen Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Total (95% Cl) 22 22 —~ 100% 3.75[1.48,9.52]

Total events: 15 (Acetaminophen), 4 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.78(P=0.01)

Favours Placebo 01 02 0.5 1 2 5 10 Favours Acetaminophe

Analysis 2.3. Comparison 2 Group 2: Acetaminophen vs Placebo,
Outcome 3 Physician Global Assessment (dichotomous).

Study or subgroup Acetaminophen Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Amadio 1983 20/21 1/21 —) 100% 20[2.95,135.75]
Total (95% Cl) 21 21 —————— 100% 20[2.95,135.75]

Total events: 20 (Acetaminophen), 1 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=3.07(P=0)

Favours Placebo 01 02 0.5 1 2 5 10 Favours Acetaminophe

Analysis 2.4. Comparison 2 Group 2: Acetaminophen vs
Placebo, Outcome 4 Patient Global Assessment (dichotomous).

Study or subgroup Acetaminophen Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Amadio 1983 18/19 1/19 4’ 100% 18[2.66,121.63]
Total (95% Cl) 19 19 ——— 100% 18[2.66,121.63]

Total events: 18 (Acetaminophen), 1 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.97(P=0)

Favours Placebo 01 02 0.5 1 2 5 10 Favours Acetaminophe

Analysis 2.5. Comparison 2 Group 2: Acetaminophen vs Placebo,
Outcome 5 Toxicity 1 (Total number of Patients with any AE).

Study or subgroup Acetaminophen Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Amadio 1983 10/25 8/25 _— 2.67% 1.25[0.59,2.64]
Golden 2004 47/148 50/155 — 16.3% 0.98[0.71,1.37]
Miceli-Richard 2004 85/405 86/374 —— 29.83% 0.91[0.7,1.19]
Pincus a 2004 85/300 76/289 —— 25.83% 1.08[0.83,1.4]
Pincus b 2004 87/331 63/273 . 23.04% 1.14[0.86,1.51]
Zoppi 1995 4/30 7/30 —_—tT 2.34% 0.57[0.19,1.75]
Favours Acteaminophe 01 0.2 0.5 1 2 5 10 Favours placebo
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Study or subgroup Acetaminophen Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Total (95% Cl) 1239 1146 # 100% 1.02[0.89,1.17]

Total events: 318 (Acetaminophen), 290 (Placebo) ‘
Heterogeneity: Tau?=0; Chi?=2.79, df=5(P=0.73); 1>=0% ‘
Test for overall effect: Z=0.28(P=0.78) ‘

1

2 5 10 Favours placebo

Favours Acteaminophe 01 0.2 05

Analysis 2.6. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 6 WOMAC Pain.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Case 2003 29 186.9 28 1834 -+ 100% 0.03(-0.49,0.55]
(121.5) (122.9)

Total *** 29 28 + 100% 0.03[-0.49,0.55]
Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.11(P=0.92) ‘

Favours Acetaminophe ~ -10 -5 0 5 10 Favours Placebo

Analysis 2.7. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 7 WOMAC Stiffness.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
Case 2003 29 86.8 (59.3) 28 80.6 (50.9) . 100% 0.11[-0.41,0.63]
Total *** 29 28 # 100% 0.11[-0.41,0.63]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.42(P=0.68) ‘
0 5 10 Favours Placebo

Favours Acetaminophe ~ -10 5

Analysis 2.8. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 8 WOMAC Function.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
Case 2003 29 615.2 28 611.5 -+- 6.88% 0.01[-0.51,0.53]
(360.2) (365.4)

Miceli-Richard 2004 399 41.7(19.4) 373 42,6 (19.7) . 93.12% -0.04[-0.19,0.1]
Total *** 428 401 + 100% -0.04[-0.18,0.1]
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.84); 1>=0% ‘

Test for overall effect: Z=0.59(P=0.56) ‘

Favours Acetaminophe ~ -10 S 0 5 10 Favours Placebo
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Analysis 2.9. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 9 WOMAC Total.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Case 2003 29 889 (520.4) 28 875.5 -+- 7.45% 0.03[-0.49,0.54]
(520.5)

Pincus a 2004 171 44.4(23.5) 172 45.5(24) * 44.83% -0.05[-0.26,0.17]
Pincus b 2004 185 43.2(20.8) 182 47.8(23.7) # 47.72% -0.21[-0.41,-0]
Total *** 385 382 * 100% -0.12[-0.26,0.02]
Heterogeneity: Tau?=0; Chi*=1.44, df=2(P=0.49); 1>=0% ‘

Test for overall effect: Z=1.62(P=0.11) ‘

-10 -5 0 5 10 Favours Placebo

Favours Acetaminophe

Analysis 2.10. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 10 Lequesne Pain.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
Case 2003 29 43(2.6) 28 4.7(2.4) . 100% -0.16[-0.68,0.36]
Total *** 29 28 * 100% -0.16[-0.68,0.36]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.59(P=0.55) ‘
Favours Acetaminophe ~ -10 -5 0 5 10 Favours Placebo

Analysis 2.11. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 11 Lequesne Walking.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
Case 2003 29 2.1(1L.5) 28 1.8(1.9) . 100% 0.17[-0.35,0.69]
Total *** 29 28 # 100% 0.17[-0.35,0.69]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.65(P=0.51) ‘
Favours Acetaminophe ~ -10 -5 0 5 10 Favours Placebo

Analysis 2.12. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 12 Lequesne Function.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
Case 2003 29 3.4(L5) 28 3.1(L7) -+ 100% 0.18[-0.34,0.71]
Total *** 29 28 # 100% 0.18[-0.34,0.71]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.7(P=0.49) ‘
Favours Acetaminoph  -10 5 0 5 10 Favours Placebo
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Analysis 2.13. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 13 Lequesne Total.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Case 2003 29 9.6 (4.7) 28 9.6 (4.9) . 100% 0[-0.52,0.52]
Total *** 29 28 * 100% 0[-0.52,0.52]
Heterogeneity: Not applicable ‘
Test for overall effect: Not applicable ‘
Favours Acetaminophe 10 5 0 5 10 Favours Placebo

Analysis 2.14. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 14 Pain at rest.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Golden 2004 145 1.2(1.1) 149 1.4(1.2) 100% -0.17[-0.39,0.06]

Total *** 145 149 100% -0.17[-0.39,0.06]

Heterogeneity: Not applicable
Test for overall effect: Z=1.42(P=0.16)

Favours Acetaminophe 10

© 4444.

5 10

Favours Placebo

Analysis 2.15. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 15 Pain on passive motion.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% CI

Golden 2004 145 1.9(1.1) 149 2(1.2) 100% -0.1[-0.33,0.12]

Total *** 145 149 100% -0.1[-0.33,0.12]

Heterogeneity: Not applicable
Test for overall effect: Z=0.89(P=0.37)

Favours Acetaminophe ~ -10

° 44*4.

5 10

Favours Placebo

Analysis 2.16. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 16 Pain Response (continuous).

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% ClI

Golden 2004 145 2.2(1.1) 149 2.4(1.1) ﬁ 20.79% -0.2[-0.43,0.03]
Miceli-Richard 2004 401 43.6 (26.4) 373 45.6 (27.4) * 54.89% -0.08[-0.22,0.07]
Pincus a 2004 171 50.1(27.1) 172 53.5(27) + 24.32% -0.13[-0.34,0.09]

|
Total *** 717 694 * 100% -0.11[-0.22,-0.01]
Heterogeneity: Tau?=0; Chi*=0.8, df=2(P=0.67); 1>=0% ‘
Test for overall effect: Z=2.11(P=0.03) ‘

| B 0 5 10

Favours Acetaminophe ~ -10

Favours Placebo

Acetaminophen for osteoarthritis (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

35



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Analysis 2.17. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 17 Stiffness at rest.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Golden 2004 145 1.9(1.1) 149 2.1(L.1) . 100% -0.21[-0.44,0.02]
100% -0.21[-0.44,0.02]

Heterogeneity: Not applicable
Test for overall effect: Z=1.81(P=0.07)

|
Total *** 145 149 ﬂ
|
0

Favours Acetaminophe ~ -10 5

10 Favours Placebo

Analysis 2.18. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 18 Day pain.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Golden 2004 145 19(11) 149 22(11) - 100% -0.29[-0.52,-0.06]
Total *** 145 149 0‘ 100% -0.29[-0.52,-0.06]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=2.44(P=0.01) ‘
Favours Acetaminophe ~ -10 -5 0 5 10 Favours Placebo

Analysis 2.19. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 19 Night pain.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% CI
Golden 2004 145 1.4(1.2) 149 1.8(1.4) . 100% -0.28[-0.51,-0.05]
Total *** 145 149 " 100% -0.28[-0.51,-0.05]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=2.42(P=0.02) ‘
Favours Acetaminophe ~ -10 -5 0 5 10 Favours Placebo

Analysis 2.20. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 20 50 foot walk time.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% ClI

Golden 2004 145 17.1(7.4) 149 17.4(5.7) -0.05[-0.28,0.18]

Total *** 145 149 100% -0.05[-0.28,0.18]

Heterogeneity: Not applicable
Test for overall effect: Z=0.43(P=0.67)

Favours Acetaminophe ~ -10

+ 100%
|
!
|
0

5 10

Favours Placebo

Acetaminophen for osteoarthritis (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

36



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Analysis 2.21. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 21 MDHAQ VAS Pain.

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Pincus a 2004 171 50.1(27.1) 172 53.5(27) 48.43% -0.13[-0.34,0.09]
Pincus b 2004 185 50.8 (25.8) 182 56.8 (26) 51.57% -0.23[-0.44,-0.03]
Total *** 356 354 100% -0.18[-0.33,-0.03]

Heterogeneity: Tau?=0; Chi*=0.49, df=1(P=0.48); 1>=0%
Test for overall effect: Z=2.39(P=0.02)

Favours Acetaminophe ~ -10

10 Favours Placebo

Analysis 2.22. Comparison 2 Group 2: Acetaminophen vs
Placebo, Outcome 22 Toxicity 2 (Withdrawals due to toxicity).

Study or subgroup Acetaminophen Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Case 2003 2/29 0/28 l—’ 0.97% 4.83[0.24,96.42]
Golden 2004 0/148 0/155 Not estimable
Miceli-Richard 2004 36/405 29/374 —— 57.66% 1.15[0.72,1.83]
Pincus a 2004 16/171 12/172 — T 22.88% 1.34[0.65,2.75]
Pincus b 2004 11/331 7/273 — Tt 14.67% 1.3[0.51,3.3]
Zoppi 1995 2/30 2/30 3.82% 1[0.15,6.64]
Total (95% CI) 1114 1032 e 100% 1.24[0.87,1.77]
Total events: 67 (Acetaminophen), 50 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.01, df=4(P=0.91); 1>=0%
Test for overall effect: Z=1.21(P=0.22)

Favours Placebo 01 02 05 1 2 5 10

Favours Acetaminophe

Analysis 2.23. Comparison 2 Group 2: Acetaminophen vs Placebo, Outcome 23 Overall Pain (multiple methods).

Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
Case 2003 29 186.9 28 183.4 + 3.12% 0.03[-0.49,0.55]
(121.5) (122.9)
Golden 2004 145 2.2(1.1) 149 2.4(1.1) ’} 16% -0.2[-0.43,0.03]
Miceli-Richard 2004 401 43.6 (26.4) 373 45.6 (27.4) i 42.24% -0.08[-0.22,0.07]
Pincus a 2004 171 50.1(27.1) 172 53.5(27) * 18.72% -0.13[-0.34,0.09]
Pincus b 2004 185 50.8 (25.8) 182 56.8 (26) * 19.93% -0.23[-0.44,-0.03]
Total *** 931 904 { 100% -0.13[-0.22,-0.04]
Heterogeneity: Tau?=0; Chi?=2.2, df=4(P=0.7); I*=0%
Test for overall effect: Z=2.82(P=0)
5 0 5 10 Favours Placebo

Favours Acetaminophe ~ -10
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Analysis 2.24. Comparison 2 Group 2: Acetaminophen vs
Placebo, Outcome 24 Patient Global Assessment (continuous).
Study or subgroup Acetaminophen Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Miceli-Richard 2004 402 44.1(25.3) 374 46.5 (26.7) -0.09[-0.23,0.05]
Total *** 402 374 100% -0.09[-0.23,0.05]

Heterogeneity: Not applicable

Test for overall effect: Z=1.31(P=0.19)

Favours Acetaminophe

-10

° 44’;4.

5 10

Favours Placebo

Comparison 3. Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec, rofecoxib 25 mg, naproxen) vs Acetaminophen

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1 Rest pain 4 594 Std. Mean Difference (IV, Fixed, 95% -0.19[-0.35,-0.03]
Cl)

2 HAQ Pain 2 341 Std. Mean Difference (IV, Random, -0.22[-0.77, 0.33]
95% Cl)

3 Pain on motion (walking) 2 271 Std. Mean Difference (IV, Fixed, 95% -0.03[-0.27,0.21]
Cl)

4 50 Foot Walk Time 3 571 Std. Mean Difference (1V, Fixed, 95% 0.03[-0.14,0.19]
cl

5 HAQ disability index 2 341 Std. Mean Difference (IV, Fixed, 95% -0.14[-0.36, 0.07]
cl

6 Physician Global (Di- 1 123 Risk Ratio (M-H, Random, 95% CI) 1.15[0.75, 1.77]

chotomous)

7 Patient Global (Dichoto- 3 1190 Risk Ratio (M-H, Random, 95% Cl) 1.50[1.27,1.76]

mous)

8 Toxicity 1 (Total number 6 2039 Risk Ratio (M-H, Fixed, 95% Cl) 1.02[0.92,1.14]

of Patients with any AE)

9 Toxicity 2 (Withdrawals 6 1908 Risk Ratio (M-H, Fixed, 95% Cl) 0.94[0.68, 1.30]

due to toxicity)

10 WOMAC Pain 2 1000 Std. Mean Difference (IV, Fixed, 95% -0.37 [-0.50, -0.24]
Cl)

11 WOMAC Stiffness 2 998 Std. Mean Difference (IV, Fixed, 95% -0.38[-0.51,-0.25]
Cl)

12 WOMAC Function 2 1000 Std. Mean Difference (IV, Fixed, 95% -0.40 [-0.53,-0.27]
Cl)

13 WOMAC Total 1 217 Std. Mean Difference (1V, Fixed, 95% -0.46 [-0.73,-0.19]

cl)

Acetaminophen for osteoarthritis (Review)
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

14 Overall Pain (multiple 7 1812 Std. Mean Difference (IV, Fixed, 95% -0.31[-0.40, -0.21]
methods) Cl)

Analysis 3.1. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 1 Rest pain.

Study or subgroup NSAIDs Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Bradley 1991a 62 0.9 (0.9) 61 1(0.9) + 20.78% -0.14[-0.49,0.22]
Golden 2004 158 0.9(1) 145 1.2(1.1) 50.9% -0.22[-0.45,0]
Shen 2004 10 3.2(2.1) 10 3.1(2.9) + 3.39% 0.03[-0.85,0.9]
Williams 1993 75 2(2.4) 73 2.5(2.8) J( 24.94% -0.19[-0.52,0.13]

|
Total *** 305 289 0{ 100% -0.19([-0.35,-0.03]
Heterogeneity: Tau?=0; Chi*=0.4, df=3(P=0.94); 1>=0% ‘
Test for overall effect: Z=2.31(P=0.02) ‘

Favours NSAID ~ -10 5 0 5 10 Favours Acetaminophe

Analysis 3.2. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 2 HAQ Pain.

Study or subgroup NSAIDs Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

Bradley 1991a 62 1.2(0.8) 61 1.2(0.8) * 47.86% 0.07[-0.28,0.43]
Pincus 2001 106 32.5(25.2) 112 46 (29.2) ‘ 52.14% -0.49[-0.76,-0.22]
Total *** 168 173 * 100% -0.22[-0.77,0.33]
Heterogeneity: Tau?=0.13; Chi*>=6.19, df=1(P=0.01); 1*=83.84% ‘

Test for overall effect: Z=0.78(P=0.43) ‘

Favours NSAID  -10 5 0 5 10 Favours Acetaminophe

Analysis 3.3. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 3 Pain on motion (walking).

Study or subgroup NSAIDs Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl

Bradley 1991a 62 1.1(0.9) 61 1.2(0.9) # 45.33% -0.15[-0.5,0.2]
Williams 1993 75 4.3(2.9) 73 4.1(3.1) — 54.67% 0.07[-0.25,0.39]
Total *** 137 134 * 100% -0.03[-0.27,0.21]
Heterogeneity: Tau?=0; Chi*=0.82, df=1(P=0.37); 1>=0% ‘

Test for overall effect: Z=0.24(P=0.81) ‘

Favours NSAID ~ -10 5 0 5 10 Favours Acetaminophe
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Analysis 3.4. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 4 50 Foot Walk Time.

Study or subgroup NSAIDs Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Bradley 1991a 62 12.7(5.1) 61 12.5(5.2) + 21.56% 0.04[-0.31,0.39]
Golden 2004 158 17.3(6.9) 145 17.1(7.4) 53.02% 0.03[-0.19,0.26]
Williams 1993 74 16.2 (9.7) 71 16.1(8.1) 25.41% 0[-0.32,0.33]
Total *** 294 277 100% 0.03[-0.14,0.19]

Heterogeneity: Tau?=0; Chi*=0.03, df=2(P=0.98); 1>=0%
Test for overall effect: Z=0.32(P=0.75)

Favours NSAID

-10

ot -l

Favours Acetaminophe

Analysis 3.5. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 5 HAQ disability index.

Study or subgroup NSAIDs Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Bradley 1991a 62 0.8(0.7) 61 0.8 (0.6) + 36.28% 0.08[-0.28,0.43]
Pincus 2001 106 1.4 (0.3) 112 1.5(0.4) 63.72% -0.27[-0.53,-0]
Total *** 168 173 100% -0.14[-0.36,0.07]

Heterogeneity: Tau?=0; Chi*=2.32, df=1(P=0.13); 1°=56.9%
Test for overall effect: Z=1.32(P=0.19)
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Analysis 3.6. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec, rofecoxib
25 mg, naproxen) vs Acetaminophen, Outcome 6 Physician Global (Dichotomous).

Study or subgroup NSAIDs Acetaminophen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Bradley 1991a 27/62 23/61 B 100% 1.15[0.75,1.77]
Total (95% Cl) 62 61 100% 1.15[0.75,1.77]

Total events: 27 (NSAIDs), 23 (Acetaminophen)
Heterogeneity: Not applicable
Test for overall effect: Z=0.66(P=0.51)
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Analysis 3.7. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec, rofecoxib
25 mg, naproxen) vs Acetaminophen, Outcome 7 Patient Global (Dichotomous).

Study or subgroup NSAIDs Acetaminophen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Boureau 2004 65/108 36/109 —— 22.56% 1.82[1.34,2.48]
Geba 2002b 57/95 37/94 —— 23.59% 1.52[1.13,2.06]
Schnitzer 2005a 288/520 107/264 E 3 53.84% 1.37[1.16,1.61]
Total (95% Cl) 723 467 L 4 100% 1.5[1.27,1.76]

Total events: 410 (NSAIDs), 180 (Acetaminophen)
Heterogeneity: Tau?=0.01; Chi*=2.67, df=2(P=0.26); 1>=25.16%
Test for overall effect: Z=4.87(P<0.0001)

Favours acetaminophe 01 02 0.5 1 2 5 10 Favours NSAIDs

Analysis 3.8. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec, rofecoxib 25 mg,
naproxen) vs Acetaminophen, Outcome 8 Toxicity 1 (Total number of Patients with any AE).

Study or subgroup NSAIDs Acetaminophen Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Boureau 2004 26/111 25/111 _— 6.46% 1.04[0.64,1.68]
Bradley 1991a 16/62 19/61 e 4.95% 0.83[0.47,1.46]
Geba 2002b 49/95 51/94 —— 13.25% 0.95[0.73,1.24]
Golden 2004 52/161 47/148 — 12.66% 1.02[0.73,1.41]
Pincus 2001 105/195 94/205 T 23.68% 1.17[0.96,1.43]
Schnitzer 2005a 218/527 114/269 '*' 39% 0.98[0.82,1.16]
Total (95% CI) 1151 888 + 100% 1.02[0.92,1.14]
Total events: 466 (NSAIDs), 350 (Acetaminophen) ‘
Heterogeneity: Tau?=0; Chi?=2.99, df=5(P=0.7); I>=0% ‘
Test for overall effect: Z=0.39(P=0.69) ‘
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Analysis 3.9. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec, rofecoxib 25
mg, naproxen) vs Acetaminophen, Outcome 9 Toxicity 2 (Withdrawals due to toxicity).

Study or subgroup NSAIDS Acetaminophen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Boureau 2004 1/111 3/111 4 4.56% 0.33[0.04,3.16]
Bradley 1991a 4/62 5/61 I S E— 7.65% 0.79[0.22,2.79]
Geba 2002b 6/95 6/94 —_— 9.16% 0.99[0.33,2.96]
Pincus 2001 7/195 8/205 R — 11.84% 0.92[0.34,2.49]
Schnitzer 2005a 34/527 21/269 —— 42.22% 0.83[0.49,1.4]
Williams 1993 21/90 16/88 R 24.57% 1.28[0.72,2.29]
Total (95% CI) 1080 828 @ 100% 0.94[0.68,1.3]
Total events: 73 (NSAIDS), 59 (Acetaminophen)
Heterogeneity: Tau?=0; Chi*=2.24, df=5(P=0.81); 1>=0%
Test for overall effect: Z=0.38(P=0.71)
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Analysis 3.10. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 10 WOMAC Pain.
Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Boureau 2004 108 27 (17) 109 35.5(18) -‘ 23.37% -0.48[-0.75,-0.21]
Schnitzer 2005a 519 33.3(22.7) 264 41.1(23.6) 76.63% -0.34[-0.49,-0.19]
Total *** 627 373 0\ 100% -0.37[-0.5,-0.24]
Heterogeneity: Tau?=0; Chi*=0.85, df=1(P=0.36); 1>=0% ‘
Test for overall effect: Z=5.59(P<0.0001) ‘
Favours NSAID  -10 S 0 5 10 Favours Acetaminophe

Analysis 3.11. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 11 WOMAC Stiffness.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl

Boureau 2004 108 32.5(18.7) 109 43.7(20) l‘ 23.15% -0.58[-0.85,-0.3]
Schnitzer 2005a 517 36.5(23.8) 264 44.3 (24.9) . 76.85% -0.32[-0.47,-0.17]
Total *** 625 373 | ‘ 100% -0.38[-0.51,-0.25]
Heterogeneity: Tau?=0; Chi*=2.58, df=1(P=0.11); 1*>=61.27% ‘

Test for overall effect: Z=5.71(P<0.0001) ‘

Favours NSAID 10 -5 0 5 10 Favours Acetaminophe

Analysis 3.12. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 12 WOMAC Function.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl

Boureau 2004 108 28.4(17.8) 109 35.9(11.7) i‘ 23.38% -0.5[-0.77,-0.23]
Schnitzer 2005a 519 35.6 (22.6) 264 44.1(23.5) . 76.62% -0.37[-0.52,-0.22]
Total *** 627 373 [ ‘ 100% -0.4[-0.53,-0.27]
Heterogeneity: Tau?=0; Chi*=0.64, df=1(P=0.42); 1>=0% ‘

Test for overall effect: Z=6(P<0.0001) ‘

Favours NSAID  -10 -5 0 5 10 Favours Acetaminophe

Analysis 3.13. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec,
rofecoxib 25 mg, naproxen) vs Acetaminophen, Outcome 13 WOMAC Total.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% ClI
Boureau 2004 108 28.4(17.1) 109 36.3(17) . 100% -0.46[-0.73,-0.19]
Favours NSAID ~ -10 S 0 5 10 Favours Acetaminophe
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Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Total *** 108 109 ) 100% -0.46[-0.73,-0.19]

Heterogeneity: Not applicable
Test for overall effect: Z=3.36(P=0)
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Analysis 3.14. Comparison 3 Group 3: NSAIDS (ibuprofen 1200 mg,arthrotec, rofecoxib
25 mg, naproxen) vs Acetaminophen, Outcome 14 Overall Pain (multiple methods).

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Boureau 2004 108 27 (17) 109 35.5(18) *‘ 12.37% -0.48[-0.75,-0.21]
Bradley 1991a 62 1.2 (0 8) 61 1.2(0.8) + 7.21% 0.07[-0.28,0.43]
Golden 2004 158 9(1) 145 1.2(1.1) ‘{ 17.64% -0.22[-0.45,0]
Pincus 2001 106 32.5(25.2) 112 46 (29.2) *‘ 12.4% -0.49[-0.76,-0.22]
Schnitzer 2005a 519 333 (22 7) 264 41.1(23.6) i 40.56% -0.34[-0.49,-0.19]
Shen 2004 10 2(2.1) 10 3.1(2.9) -+ 1.17% 0.03[-0.85,0.9]
Williams 1993 75 2(2.4) 73 2.5(2.8) * 8.64% -0.19[-0.52,0.13]
Total *** 1038 774 | 100% -0.31[-0.4,-0.21]
Heterogeneity: Tau?=0; Chi*=9.59, df=6(P=0.14); 1>=37.44%
Test for overall effect: Z=6.38(P<0.0001)

Favours NSAID 10 -5 0 5 10 Favours Acetaminophe

Comparison 4. Group 4: NSAIDS (ibuprofen 1200 mg, arthrotec, rofecoxib 12.5 mg, naproxen) vs Acetaminophen

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Patient Global (Dichoto- 3 927 Risk Ratio (M-H, Random, 95% Cl) 1.44[1.14,1.82]

mous)

2 Toxicity 1 (Total Numberof 6 1772 Risk Ratio (M-H, Fixed, 95% Cl) 1.04[0.93,1.17]

Patients with any AE)

3 Toxicity 2- Withdrawals due 6 1641 Risk Ratio (M-H, Fixed, 95% CI) 0.89[0.62, 1.26]
to toxicity
4 WOMAC Pain 1 520 Std. Mean Difference (IV, Fixed, 95% -0.31[-0.48,-0.13]
Cl)
5 WOMAC Stiffness 1 518 Std. Mean Difference (1V, Fixed, 95% -0.26 [-0.43,-0.08]
Cl)
6 WOMAC Function 1 520 Std. Mean Difference (IV, Fixed, 95% -0.35[-0.52,-0.17]
Cl)
Acetaminophen for osteoarthritis (Review) 43
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Analysis 4.1. Comparison 4 Group 4: NSAIDS (ibuprofen 1200 mg, arthrotec, rofecoxib
12.5 mg, naproxen) vs Acetaminophen, Outcome 1 Patient Global (Dichotomous).

Study or subgroup NSAIDs Acetaminophen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Boureau 2004 65/108 36/109 —— 28.98% 1.82[1.34,2.48]
Geba 2002a 54/96 37/94 —— 29.12% 1.43[1.05,1.94]
Schnitzer 2005a 127/256 107/264 . 41.89% 1.22[1.01,1.48]
Total (95% CI) 460 467 L 2 100% 1.44[1.14,1.82]
Total events: 246 (NSAIDs), 180 (Acetaminophen)
Heterogeneity: Tau?=0.02; Chi*>=4.69, df=2(P=0.1); 1*=57.35%
Test for overall effect: Z=3.03(P=0) ‘ ‘ ‘ ‘ ‘ ‘
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Analysis 4.2. Comparison 4 Group 4: NSAIDS (ibuprofen 1200 mg, arthrotec, rofecoxib 12.5 mg,
naproxen) vs Acetaminophen, Outcome 2 Toxicity 1 (Total Number of Patients with any AE).

Study or subgroup NSAIDs Acetaminophen Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Boureau 2004 26/111 25/111 _— 7.18% 1.04[0.64,1.68]
Bradley 1991a 16/62 19/61 e 5.5% 0.83[0.47,1.46]
Geba 2002a 59/96 51/94 T 14.8% 1.13[0.89,1.45]
Golden 2004 52/161 47/148 — 14.07% 1.02[0.73,1.41]
Pincus 2001 105/195 94/205 T 26.32% 1.17[0.96,1.43]
Schnitzer 2005a 104/259 114/269 —ﬂ— 32.12% 0.95[0.77,1.16]
Total (95% CI) 884 888 # 100% 1.04[0.93,1.17]
Total events: 362 (NSAIDs), 350 (Acetaminophen) ‘

Heterogeneity: Tau?=0; Chi*=3.33, df=5(P=0.65); 1>=0% ‘

Test for overall effect: Z=0.77(P=0.44) ‘

6.1 012 015 1 ‘2 : :
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Analysis 4.3. Comparison 4 Group 4: NSAIDS (ibuprofen 1200 mg, arthrotec, rofecoxib
12.5 mg, naproxen) vs Acetaminophen, Outcome 3 Toxicity 2- Withdrawals due to toxicity.

Study or subgroup NSAIDs Acetaminophen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Boureau 2004 1/111 3/111 < 5.11% 0.33[0.04,3.16]
Bradley 1991a 4/62 5/61 — %+ 8.59% 0.79[0.22,2.79]
Geba 2002a 7/96 6/94 B e—— 10.33% 1.14[0.4,3.27]
Pincus 2001 7/195 8/205 R — 13.29% 0.92[0.34,2.49]
Schnitzer 2005a 12/259 21/269 —— 35.11% 0.59[0.3,1.18]
Williams 1993 21/90 16/88 e 27.57% 1.28[0.72,2.29]
Total (95% Cl) 813 828 - 100% 0.89[0.62,1.26]
Total events: 52 (NSAIDs), 59 (Acetaminophen)
Heterogeneity: Tau?=0; Chi>=3.85, df=5(P=0.57); 1>=0%
Test for overall effect: Z=0.66(P=0.51)
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Analysis 4.4. Comparison 4 Group 4: NSAIDS (ibuprofen 1200 mg, arthrotec,
rofecoxib 12.5 mg, naproxen) vs Acetaminophen, Outcome 4 WOMAC Pain.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl

Schnitzer 2005a 256 34(22.8) 264 41.1(23.6) . 100% -0.31[-0.48,-0.13]

Total *** 256 264 ‘ 100% -0.31[-0.48,-0.13]

Heterogeneity: Not applicable
Test for overall effect: Z=3.46(P=0)
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Analysis 4.5. Comparison 4 Group 4: NSAIDS (ibuprofen 1200 mg, arthrotec,
rofecoxib 12.5 mg, naproxen) vs Acetaminophen, Outcome 5 WOMAC Stiffness.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Schnitzer 20052 254 38(24) 264 443(24.9) [ | 100% -0.26[-0.43,-0.08]
Total *** 254 264 “ 100% -0.26[-0.43,-0.08]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=2.91(P=0) ‘
Favours NSAID 10 5 0 5 10 Favours Acetaminophe

Analysis 4.6. Comparison 4 Group 4: NSAIDS (ibuprofen 1200 mg, arthrotec,
rofecoxib 12.5 mg, naproxen) vs Acetaminophen, Outcome 6 WOMAC Function.

Study or subgroup NSAID Acetaminophen Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
Schnitzer 2005a 256 36.1(22.4) 264 44.1(23.5) . 100% -0.35[-0.52,-0.17]
Total *** 256 264 “ 100% -0.35[-0.52,-0.17]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=3.94(P<0.0001) ‘
Favours NSAID  -10 5 0 5 10 Favours Acetaminophe
Comparison 5. NSAIDs vs Acetaminophen - Gl outcomes
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Adverse events - Gl events 13 4205 Risk Ratio (M-H, Fixed,95% CI)  1.11[0.94, 1.31]
1.1 Traditional NSAIDs vs aceta- 5 891 Risk Ratio (M-H, Fixed, 95% Cl) 1.47[1.08,2.00]

minophen
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.2 Coxib NSAIDs vs aceta- 8 3314 Risk Ratio (M-H, Fixed,95% CI)  0.98 [0.80, 1.20]

minophen

2 Gl withdrawals 5 640 Risk Ratio (M-H, Fixed, 95% CI) 2.00[1.05, 3.81]

2.1 Traditional NSAIDs vs aceta- 5 640 Risk Ratio (M-H, Fixed, 95% CI)  2.00[1.05, 3.81]

minophen

Analysis 5.1. Comparison 5 NSAIDs vs Acetaminophen - Gl outcomes, Outcome 1 Adverse events - Gl events.

Study or subgroup NSAIDs Acetaminophen Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

5.1.1 Traditional NSAIDs vs acetaminophen

Boureau 2004 14/111 10/111 e s a— 4.67% 1.4[0.65,3.02]
Bradley 1991a 7/61 5/30 T B 3.13% 0.69[0.24,1.99]
Bradley 1991b 14/61 5/30 e e e—— 3.13% 1.38[0.55,3.47]
Golden 2004 39/161 31/148 —T+ 15.09% 1.16[0.76,1.75]
Williams 1993 17/90 0/88 4’ 0.24% 34.23[2.09,560.61]
Subtotal (95% ClI) 484 407 - 26.26% 1.47[1.08,2]

Total events: 91 (NSAIDs), 51 (Acetaminophen)
Heterogeneity: Tau?=0; Chi*=8.13, df=4(P=0.09); 1>=50.78%
Test for overall effect: Z=2.42(P=0.02)

5.1.2 Coxib NSAIDs vs acetaminophen

Geba 2002a 17/96 5/31 I 3.53% 1.1[0.44,2.73]
Geba 2002b 12/95 5/31 e 3.52% 0.78[0.3,2.05]
Geba 2002c 18/97 6/32 e e— 4.21% 0.99[0.43,2.28]
Pincus a 2004 42/350 28/300 T 14.08% 1.29[0.82,2.02]
Pincus b 2004 35/373 30/331 —_—t 14.85% 1.04[0.65,1.65]
Schnitzer 2005a 63/523 15/90 — 11.96% 0.72[0.43,1.21]
Schnitzer 2005b 36/259 15/90 —tT 10.4% 0.83[0.48,1.45]
Schnitzer 2005¢ 80/527 14/89 O 11.19% 0.97[0.57,1.63]
Subtotal (95% Cl) 2320 994 <& 73.74% 0.98[0.8,1.2]

Total events: 303 (NSAIDs), 118 (Acetaminophen)
Heterogeneity: Tau?=0; Chi>=3.37, df=7(P=0.85); 1>=0%
Test for overall effect: Z=0.18(P=0.86)

Total (95% Cl) 2804 1401 < 100% 1.11[0.94,1.31]
Total events: 394 (NSAIDs), 169 (Acetaminophen)
Heterogeneity: Tau?=0; Chi*=12.17, df=12(P=0.43); 1’=1.37%
Test for overall effect: Z=1.2(P=0.23)

Test for subgroup differences: Not applicable
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Analysis 5.2. Comparison 5 NSAIDs vs Acetaminophen - Gl outcomes, Outcome 2 Gl withdrawals.

Study or subgroup NSAIDs Acetaminophen Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

5.2.1 Traditional NSAIDs vs acetaminophen
Boureau 2004 1/111 1111 4 ) 7.77% 1[0.06,15.79]
Bradley 1991a 2/62 131 4 ) 10.35% 1[0.09,10.61]
Bradley 1991b 5/61 2/32 * 20.38% 1.31[0.27,6.39]
Case 2003 3/25 2/29 + 14.38% 1.74[0.32,9.6]
Williams 1993 17/90 6/88 —— 47.12% 2.77[1.15,6.7]
Subtotal (95% Cl) 349 291 i 100% 2[1.05,3.81]
Total events: 28 (NSAIDs), 12 (Acetaminophen)
Heterogeneity: Tau?=0; Chi*=1.4, df=4(P=0.85); I>=0%
Test for overall effect: Z=2.12(P=0.03)
Total (95% CI) 349 291 —~— 100% 2[1.05,3.81]
Total events: 28 (NSAIDs), 12 (Acetaminophen)
Heterogeneity: Tau?=0; Chi*=1.4, df=4(P=0.85); I>=0%
Test for overall effect: Z=2.12(P=0.03) ‘ ‘ ‘
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Table 1. Number needed to benefit (Group2) Acetaminophen vs Placebo (dichotomous; 1 study

Outcome Plac.: % Im- Acet.: % Im- RR of Impr. w/ Acet Abs. Risk Reduc- NNT (95% CI)
provement provement tion% w/ Ac

Rest Pain 2/22 (4%) 16/22 (72%) 8.00 (2.08,30.73) 64% (41, 86) 4(2,24)

Pain on Motion 4/22 (9%) 15/22 (66%) 3.75(1.48,9.52) 50% (25, 75) 5(2,24)

Physician Global 1/21 (5%) 20/21 (95%) 20.00 (2.95, 135.76) 90% (78, 103) 2(2,11)

Assessment

Patient Global 1/19 (5%) 18/19 (95%) 18 (2.66, 121.26) 89% (75, 104) 2(2,13)

Table 2. Number Needed to Harm (Group 2) Acetaminophen (Acet.) vs Placebo (Plac.) (one st

Outcome % w/ Plac. % w/ Acet. Acet: RR Out- AR Increase NNH (95% Cl)
(95% ClI)

Adverse Events (all clinically insignificant 318/123926%  290/114625%  1.02(0.89,1.17) 1% (3,4) Harm not es-

and did not require discontinuation of tabished

drug)

Table 3. Number needed to harm - Gl events Acetaminophen vs NSAIDs

Intervention % w NSAID

% w Aceta-
minophen

ARD(95%CI)

NNH (95% Cl)
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Table 3. Number needed to harm - Gl events Acetaminophen vs NSAIDs (continued)

Traditional NSAID 91/484 (19%) 51/407(13%) 1.47 (1.08,2.00) 6%(1%, 11%) 12 (6,66)
Coxib NSAIDs 303/2320 (13%) 118/994(12%)  0.98(0.80,1.20)  0%(-1%,4%)  NA
Combined tradi- 394/2804(14%) 169/1401 1.11(0.94,1.31)  1%(-1%,3%) NA
tional & Coxib (12%)
Legend ARD=absolute risk difference
NA=not applicable
ARD=Absolute risk difference
NA=not applicable
APPENDICES
Appendix 1. Full search strategy
1. (acetaminophen or paracetamol).ti,ab.
2. tylenol,ab.
3.0r/1-2
4. exp *arthritis/
5. (arthrit$ or osteoarthrit$).ti,ab.
6.40r5
7. exp osteoarthritis/
8. (degenerative adj2 arthritis). tw.
9. osteoarthrS.tw.
10. or/7-9
11.100r6
12.3and 11
13. limit 12 to humans
WHAT'S NEW
Date Event Description
17 September 2008 Amended Converted to new review format.
CMSG ID: C095-R
HISTORY

Review first published: Issue 2, 2003

Date Event

Description

1 November 2005 New citation required and conclusions

have changed

Substantive amendment
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