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A Systematic Review and Metaanalysis of Randomized

Controlled Trials
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ABSTRACT.

Objective. To systematically review published randomized controlled trials (RCT) evaluating a new
topical diclofenac solution (Pennsaid®) in patients with osteoarthritis (OA) of the knee.

Methods. RCT were identified by searching electronic data sources as well as by contact with the man-
ufacturer of Pennsaid. Details of study demographics, methodology, quality, and outcomes were ana-
lyzed. A metaanalysis evaluating the efficacy and safety of Pennsaid in OA of the knee was performed.
Results. Four RCT were analyzed in this systematic review (3 published reports and one published
abstract). Mean trial duration was 8.5 weeks. Generally, these RCT were of excellent quality. The mean
Jadad quality score was 4.5 out of 5. Many indicators of high quality in a RCT were found in these RCT,
including adequate descriptions of the methods used for randomization, blinding, and allocation con-
cealment. In comparison to a vehicle control placebo (VCP), the standardized mean differences (SMD)
for the WOMAC pain, stiffness, and physical function subscales, as well as for patient global assess-
ment, were all statistically significant in favor of Pennsaid, with SMD ranging from 0.30 to 0.39.
Pennsaid was as safe as VCP, with the only exception that it was more likely to result in minor skin dry-
ness at the site of application (relative risk 1.7). In a 12 week equivalence trial that used the WOMAC
subscales to compare treatment response, Pennsaid was as effective as oral diclofenac, but was much
better tolerated.

Conclusion. Pennsaid is an effective topical NSAID in patients with OA of the knee. Apart from minor
localized skin reactions, Pennsaid was as safe as VCP. It is not known whether the favorable results of
Pennsaid can be extrapolated to other topical NSAID preparations. Pennsaid deserves further consider-
ation when the existing treatment guidelines for OA of the knee are updated. (J Rheumatol 2006;

33:567-73)
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Osteoarthritis (OA) is the most common form of arthritis in
the population and it is often associated with significant dis-
ability and an impaired quality of life!3. An estimated 12.1%
of Americans age 25 and older (nearly 21 million persons in
1990) have clinical signs and symptoms of OA*. Among US
adults age 30 years or older, symptomatic disease in the knee
joint occurs in about 6%?3. OA of the hip and knee can be espe-
cially disabling to lower extremity functioning because the
hip and knee are large weight-bearing joints>.

Although there are no curative therapies currently avail-
able for OA, individualized treatment programs are available
to help relieve pain and stiffness, and to maintain and/or
improve functional status®’. Treatment strategies for OA
include both nonpharmacological and pharmacological
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modalities®®. Nonpharmacological therapy is considered to be
the foundation for the successful management of symptomatic
OA at any site®’.

Nonsteroidal antiinflammatory drugs (NSAID) are consid-
ered by many physicians to be the preferred agents for the
pharmacological management of OA, especially in patients
that have moderate or severe degrees of pain!%!13. However,
there are disadvantages to routinely using NSAID in OA, a
disease that is so prevalent in the population. Systemic
NSAID therapy is associated with significant potential toxici-
ty, especially in the elderly population, who are often afflict-
ed with multiple chronic comorbidities'41®. Moreover, in
some studies, the cyclooxygenase-2 selective inhibitor
NSAID have also been linked with an increased risk for car-
diovascular disease. Rofecoxib was recently withdrawn from
the world market due to safety concerns!”.

Given that OA is the most common form of arthritis and
that the number of persons with OA will certainly rise sub-
stantially in the future!S, finding alternative and safer phar-
macological therapies for OA is of considerable importance.
Topical NSAID represent a potentially important advance in
this regard, since they may be significantly safer than oral
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NSAID due to a reduced degree of systemic absorption. For
example, topical application typically produces plasma con-
centrations 5% of the oral NSAID concentration'?-?2,

Pennsaid is a novel topical NSAID preparation comprising
a topical diclofenac solution containing the absorption
enhancer dimethyl sulfoxide (DMSO). The DMSO moiety is
believed to facilitate the site-specific drug delivery of topical
diclofenac through the skin to reach the pain-generating sites
in the joint?>2>, Pennsaid was developed for the treatment of
symptomatic OA of the knee (Nuvo Research Inc., Markham,
ON, Canada) and is currently approved in Canada and sever-
al European countries.

Three systematic reviews evaluating topical NSAID in OA
(and other chronic conditions) have been published20-28,
However, these reviews have not included any Pennsaid trials.
The reviews confirm that topical NSAID are superior to place-
bo in relieving pain due to OA, but only in the first 2 weeks of
therapy. A systematic review of all randomized controlled tri-
als (RCT) was carried out to evaluate the efficacy and safety
of Pennsaid in subjects with OA of the knee.

MATERIALS AND METHODS

Criteria for considering studies for this review. Types of studies: RCT evalu-
ating the efficacy and/or safety of Pennsaid in OA were analyzed in this sys-
tematic review. The trial report must have explicitly stated that a randomized
method of treatment allocation was used. RCT that evaluated other topical
diclofenac preparations in OA were not included in this review.

Types of participants: Adults (age 18 yrs and older) with a diagnosis of either
primary or secondary OA of the knee were included.

Types of interventions: Both placebo-based and comparative RCT evaluating
the efficacy and safety of Pennsaid in OA of the knee were included.

Types of outcome measures: At least one outcome measure must have been
used to measure response to treatment. The main outcome measures of pain,
range of motion, functional assessments, and global assessments would satis-
fy this criterion. The hierarchy of outcomes that were extracted consisted of2?
(1) Pain measured by any method, (2) Functional assessment measured by a
validated health status questionnaire [e.g., Western Ontario and McMaster
University Osteoarthritis Index (WOMAC)], (3) Patient global assessment,
(4) Physician global assessment, and (5) Range of motion of study joint.
Toxicity of Pennsaid was also considered to represent a relevant outcome
measure (measured by the number of subjects reporting localized and sys-
temic adverse events and by the number of withdrawals due to toxicity).

Search strategy for identification of studies. A Medline search covering the
time period of 1966 to February Week 2, 2005, was performed. The search
strategy is described below. There were no language restrictions in any
searches. The following electronic data sources were also searched using a
similar search strategy (time period): Medline In-Process and Other Non-
Indexed Citations (February 18, 2005), Embase (1996 to 2005 Week 8),
Cochrane Database of Systematic Reviews (CDSR), American College of
Physicians (ACP) Journal Club, Database of Abstracts of Effectiveness
(DARE), and the Cochrane Controlled Trials Register (CCTR) (all were
searched in February 2005). The manufacturer of Pennsaid (Nuvo Research
Inc.) was also contacted for additional trials and to obtain additional data from
trials that were already published or in press.

Medline search strategy:

1. exp osteoarthritis/

2. (degenerative adj2 arthritis). tw.

3. osteoarthr$.tw.

4. 01/1-3

5. pennsaid.rn,tw.

6. topical diclofenac.rn, tw.
7. or/5-6
8.4 and 7

Methods of the review. The above screening criteria were used to review all
identified citations. All citations identified as being potentially relevant were
retrieved and analyzed for suitability. Authors of abstracts and/or the
Dimethaid Health Care Company were contacted requesting the full manu-
script, including the raw and final data incorporating the results. At this stage,
emphasis was placed on selecting RCT and excluding nonrandomized treat-
ment studies. If the randomization status was not clear, the article was with-
held, pending clarification from the principal author.

Data extraction: Each RCT was systematically reviewed and the raw data
from the study were extracted using a standardized data abstraction form that
was modified from the form used in our earlier systematic reviews of OA
therapies??31. Raw data extracted included trial characteristics, subject demo-
graphics, outcome variables, results, and features of trial quality. If outcome
data were not reported in a form suitable for quantitative pooling in a meta-
analysis, the primary author and/or Nuvo Research Inc. was contacted for
access to this information. Data on adverse effects were also extracted from
the RCT.

Data analysis: Cochrane Collaboration software (Rev Man Version 4.2) was
used for the metaanalyses. For quantitative outcome data, standardized mean
differences (SMD) were used to pool across RCT?233, Weighted mean differ-
ences (WMD) were also calculated if the outcomes were measured with the
same instrument using the same units of measurement. It is important to note
that we used the end of study means and standard deviations for the meta-
analyses. If either of these were not available in the trial report, the principal
author and/or Nuvo Research Inc. was contacted for additional information.
In the absence of this information, the end of study standard deviation was
estimated by using the baseline standard deviation. For categorical outcome
data with 2 categories, the relative risk ratio (RR) was calculated.
Heterogeneity was tested with a chi-square test. Fixed effects models were
used unless heterogeneity was significant (p < 0.10), in which case random
effects models were used. For qualitative review of the studies, the Jadad
scoring system was used to score the methodological quality of the RCT?4,
For each RCT, the adequacy of allocation concealment was also recorded3?
and scored as being either adequate or inadequate.

Description of studies. Results of search strategy: Medline search identified a
total of only 6 citations. Two RCT were identified from this search3¢-37.
Medline In-Process search identified one additional RCT, which was includ-
ed in the systematic review. This was an active comparator RCT that com-
pared Pennsaid to oral diclofenac’®. Embase search identified a total of 10
citations, but no additional trials. The CDSR, ACP Journal Club, DARE, and
CCTR searches identified a total of 4 citations, but no additional RCT. Nuvo
Research Inc. supplied the relevant outcome data from one additional RCT
that was available only in abstract form at the time of this review3°.

Trial demographics and features: A total of 4 RCT evaluating Pennsaid in
OA of the knee were included in this systematic review. Table 1 summarizes
the pertinent features of these trials. Three RCT compared Pennsaid to place-
b036-37:39 and one RCT was an equivalence study comparing Pennsaid to oral
diclofenac®®. The 3 RCT available in full form were published in 200436-33,
The abstract was published in 20013, All trials are multicenter, double-blind,
randomized, parallel-group trials.

The total number of subjects randomized in the 4 RCT was 1412 (mean
353, range 216-622). The total number of subjects randomized to Pennsaid
was 666 (mean 167, range 84-311). The total number of subjects randomized
to comparator groups was 746 (mean 186, range 109-311). The total number
of subjects who completed the RCT was 970 (mean 242, range 156-377).
Therefore, 69% of subjects who were randomized completed the trials. The
total number of subjects included in the analyses was 1385 (mean 346, range
212-604). Therefore, 98% of subjects who were randomized were included in
the final analyses.

The mean trial duration of the 4 RCT was 8.5 weeks (range 4-12). The
country of origin of the RCT was Canada (3 trials) and USA (1 trial). The
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Table 1. Pennsaid trials in OA of the knee.

Study Groups No. Randomized No. Completed Design Duration (weeks) Overall Efficacy
Bookman, et al, 20043 Pennsaid vs VCP* vs Placebo 248 209 Parallel 4 Pennsaid > placebo groups
Roth, et al, 200437 Pennsaid vs VCP 326 228 Parallel 12 Pennsaid > VCP
Baer, et al, 20013 Pennsaid vs VCP 216 156 Parallel 6 Pennsaid > VCP
Tugwell, et al, 200438 Pennsaid vs oral diclofenac 622 377 Parallel 12 Pennsaid = oral diclofenac

* VCP: Vehicle controlled (DMSO) placebo.

comparator groups comprised a vehicle control placebo (VCP) in 3 tri-
als3037-39 and oral diclofenac in 1 trial®®. One study included both a VCP and
an additional placebo arm containing a token amount of the carrier vehicle
DMSO%.

The dosage of Pennsaid evaluated in the 3 placebo-controlled RCT was
40 drops (about 1.4 ml) applied to the study knee 4 times daily without rub-
bing. The dosage in the equivalence study by Tugwell, et al*® was 50 drops
applied 3 times daily without rubbing. Subjects enrolled in all RCT had exclu-
sively primary knee OA. The method of classification of knee OA was based
on a combination of clinical features and radiographic features typical of OA.
However, no trial explicitly stated that they had used American College of
Rheumatology (ACR) classification criteria for OA of the knee. Radiographs
were taken at baseline in all 3 fully published studies®¢-33. These 3 RCT also
specified the radiographic criteria that were used by the investigators to estab-
lish the OA diagnosis. The study published in abstract form did not indicate
whether subjects had radiographs’®.

All RCT used the WOMAC* for outcome evaluation: the WOMAC LK
version was used in 3 RCT36:37:39 and the WOMAC VA version was used in
the Tugwell study?®. In all RCT, the individual components of the WOMAC
were used for evaluation, including the WOMAC pain, stiffness, and function
subscales. Patient global assessment was also used in all 4 RCT. Quality of
life and investigator global assessments were not used in any of the RCT.
All RCT were sponsored by the manufacturer of Pennsaid (Nuvo Research
Inc.). At the time of this review, there are no independent studies evaluating
Pennsaid in OA.

The mean age of subjects enrolled in the 3 published RCT was 63.2 years
(range 61.8-64.2). The percentage of subjects that were male in the 3 pub-
lished RCT was 37% (range 32-43%). Only the knee joint was evaluated in
the 4 RCT.

Features of trial quality: In the 3 published RCT prerandomization inclu-
sion and exclusion criteria were explicitly stated; sample size calculations
were provided; usage of supplementary analgesics was controlled for; and the
randomization method was described, as well as the blinding method. In all 4
RCT a main effect variable was defined, appropriate statistics were used,
withdrawals were described and accounted for, and an intention-to-treat
analysis was used.

The mean Jadad quality score for the 4 RCT was 4.5 (out of a possible 5)
even though the unpublished study in abstract form by Baer, et al* could not
be completely evaluated. Each of the 3 published RCT received a total Jadad
score of 5. Allocation concealment was adequately described in each of the 3
published RCT, but could not be evaluated in the unpublished study>’.

RESULTS

Efficacy of Pennsaid versus vehicle control placebo pooled
across 3 RCT30:37:39 (Figures 1-4).

1. For the WOMAC pain subscale, the SMD (effect size) com-
paring Pennsaid to VCP was —-0.33 (95% CI -0.48 to —0.18).
This is statistically significant in favor of Pennsaid. This cor-
responds to a difference of 1.6 units (or WMD) on the
WOMAC LK pain subscale, which has a range of 0-20.

2. For the WOMAC stiffness subscale, the SMD comparing

Pennsaid to VCP was —0.30 (95% CI -0.45 to —0.15). This is
statistically significant in favor of Pennsaid. This corresponds
to a difference of 0.61 units (or WMD) on the WOMAC LK
stiffness subscale, which has a range of 0-8.

3. For the WOMAC physical function subscale, the SMD
comparing Pennsaid to VCP was —-0.35 (95% CI -0.50 to
—0.20). This is statistically significant in favor of Pennsaid and
corresponds to a difference of 5.5 units (or WMD) on the
WOMAC LK function subscale, which has a range of 0-68.
4. For the patient global assessment, the SMD comparing
Pennsaid to VCP was —0.39 (95% CI -0.54 to —0.24). This is
statistically significant in favor of Pennsaid.

Thus, Pennsaid was significantly more effective than VCP in
all of the WOMAC outcomes as well as in the patient global
assessment outcome.

Safety of Pennsaid compared to VCP pooled across 3
RCT3%37:39_ Localized adverse reactions.

1. For the adverse reaction of minor skin dryness at the appli-
cation site, the RR comparing Pennsaid to VCP pooled across
3 RCT303739 was 1.74 (95% CI 1.37 to 2.22). This is a statis-
tically significant result, meaning that Pennsaid was more
likely to result in skin dryness than was VCP. The aggregate
absolute risk (%) for having this adverse reaction in the 3
RCT36:3739 was 37.2% for Pennsaid versus 21.4% for VCP.
2. For the adverse reaction of paresthesia at the application
site, the RR comparing Pennsaid to VCP pooled across 3
RCT?303739 was 0.60 (95% CI 0.33 to 1.10). Pennsaid was not
more likely than VCP to result in paresthesia. The aggregate
absolute risk (%) for having this adverse reaction in the 3
RCT36:3739 was 4.2% for Pennsaid versus 6.8% for VCP.

3. For the adverse reaction of rash, the RR comparing
Pennsaid to VCP pooled across 3 RCT36-373% was 1.69 (95%
CI 0.96 to 2.95). Pennsaid was not more likely than VCP to
result in a rash. The aggregate absolute risk (%) for having
this adverse reaction in the 3 RCT?%37-3% was 8.7% for
Pennsaid versus 5.1% for VCP.

Safety of Pennsaid compared to VCP pooled across 3
RCT3%37:39_ Systemic adverse reactions.

4. For the adverse reaction of any gastrointestinal (GI) event,
the RR comparing Pennsaid to VCP was 1.11 (95% CI 0.74 to
1.68). The aggregate absolute risk (%) for having this adverse
reaction was 12.1% for Pennsaid versus 10.8% for VCP.

5. For the outcome of any adverse event, the RR comparing
Pennsaid to VCP was 1.11 (95% CI 1.0 to 1.24). The aggre-
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Review: PENNSAID for Osteoarthritis of the Knee (2005)
Comparison: 01 Pennsaid vs Vehicle Control Placebo

Outcome: 01 WOMAC Pain

Study Pennsaid Vehicle-Control SMD (fixed) Weight SMD (fixed)

or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
Baer 105 7.70(4.70) 107 9.40(4.70) —_—— 30.35 -0.36 [-0.63, -0.09)
Bookman 84 5.20(4.60) 79 6.80(4.80) _ 23.36 -0.34 [-0.65, -0.03]
Roth 163 7.10(4.70) 159 8.60(4.90) ——— 46.29 -0.31 [-0.53, -0.09]

Total (95% Cl) 352 345 <D 100.00 -0.33 [-0.48, -0.18]

Test for heterogeneity: Chi? = 0.08, df = 2 (P =0.96), 1= 0%

Test for overall effect: Z = 4.36 (P < 0.0001)

-1 -0.5 0 0.5 1
Favours Pennsaid  Favours Vehicle-cont

Figure 1. Metaanalysis comparing Pennsaid to vehicle control placebo (VCP) for the WOMAC pain subscale.

Review: PENNSAID for Osteoarthritis of the Knee (2005)

Comparison: 02 Pennsaid vs Vehicle Control Placebo

Outcome: 01 WOMAC Stiffness

Study Pennsaid Vehicie-Control SMD (fixed) Weight SMD (fixed)

or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
Baer 105 3.50(2.00) 107 4.20(2.00) — 30.36 -0.35 [-0.62, -0.08]
Bookman 84 2.20(1.90) 79 2.70(2.00) —_— 23.49 -0.26 [-0.56, 0.05]
Roth 162 3.40(2.00) 159 4.00(2.00) —_—— 46.16 -0.30 [-0.52, -0.08]

Total (95% Cl) 351 345 <o 100.00 -0.30 [-0.45, -0.15]

Test for heterogeneity: Chi? = 0.20, df =2 (P =0.90), I =0%

Test for overall effect: Z = 3.99 (P < 0.0001)

-1 -0.5 0 0.5 1
Favours Pennsaid  Favours Vehicle-Cont

Figure 2. Metaanalysis comparing Pennsaid versus VCP for the WOMAC stiffness subscale.

Review: PENNSAID for Osteoarthritis of the Knee (2005)

Comparison: 03 Pennsaid vs Vehicle Control Placebo

Outcome: 01 WOMAC Physical Function

Study Pennsaid Vehicle-Control SMD (fixed) Weight SMD (fixed)

or sub-category N Mean (SD) N Mean (SD) 95% ClI % 95% Cl
Baer 105 27.50(15.90) 107 33.40(15.00) —— 30.39 -0.38 [-0.65, -0.11]
Bookman 84 17.90(15.60) 79 24.70(16.20) —_—— 23.24 -0.43 [-0.74, -0.12]
Roth 162 26.60(15.60) 159 31.20(15.80) —— 46.37 -0.29 [-0.51, -0.07]

Total (95% ClI) 351 345 < 100.00 -0.35 [-0.50, -0.20]

Test for heterogeneity: Chi? = 0.54, df = 2 (P = 0.76), I* = 0%

Test for overall effect: Z = 4.58 (P < 0.00001)

-1 -0.5 0 0.5 1
Favours Pennsaid  Favours Vehicle-Cont

Figure 3. Metaanalysis comparing Pennsaid versus VCP for the WOMAC physical function subscale.

Review: PENNSAID for Osteoarthritis of the Knee (2005)

Comparison: 04 Pennsaid vs Vehicle Control Placebo

Outcome: 01 Patient Global Assessment

Study Pennsaid Vehicle-Control SMD (fixed) Weight SMD (fixed)

or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
Baer 105 1.90(1.20) 107 2.50(1.10) —_—— 30.37 -0.52 [-0.79, -0.25]
Bookman 82 6.70(2.90) 75 7.80(3.50) e 22.87 -0.34 [-0.66, -0.03]
Roth 161 1.80(1.20) 159 2.20(1.20) —— 46.76 -0.33 [-0.55, -0.11]

Total (95% Cl) 348 341 <o 100.00 -0.39 [-0.54, -0.24)

Test for heterogeneity: Chi? = 1.21, df =2 (P = 0.55), I>= 0%

Test for overall effect: Z = 5.09 (P < 0.00001)

-1 -0.5 0 0.5 1
Favours Pennsaid  Favours Vehicle-Cont

Figure 4. Metaanalysis comparing Pennsaid versus VCP for patient global assessment.
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gate absolute risk (%) for having this adverse reaction in the 3
RCT3637:39 was 68.5% for Pennsaid versus 61.5% for VCP.
6. For the outcome of withdrawals due to toxicity, the RR
comparing Pennsaid to VCP was 1.37 (95% CI 0.73 to 2.56).
The aggregate absolute risk (%) for having this adverse reac-
tion was 6.2% for Pennsaid versus 4.6% for VCP.
Thus, the only adverse reaction that was more likely to occur
with Pennsaid as opposed to VCP was minor skin dryness.
Also analyzed were 2 additional outcomes pooled across 3
RCT3637:39: total withdrawals due to any cause and with-
drawals due to lack of efficacy. For total withdrawals due to
any cause, the RR comparing Pennsaid to VCP was 0.71 (95%
CI 0.55 to 0.92). For withdrawals due to lack of efficacy, the
RR comparing Pennsaid to VCP was 0.55 (95% CI 0.39 to
0.80).

Efficacy of Pennsaid compared to oral diclofenac in the
Tugwell, et al RCT3S.

1. For the WOMAC pain subscale, the SMD comparing
Pennsaid to oral diclofenac was 0.11 (95% CI -0.07 to 0.28).
There was no statistically significant difference between
Pennsaid and oral diclofenac.

2. For the WOMALC stiffness subscale, the SMD comparing
Pennsaid to oral diclofenac was 0.12 (95% CI -0.06 to 0.30).
There was no statistically significant difference between
Pennsaid and oral diclofenac.

3. For the WOMAC function subscale, the SMD comparing
Pennsaid to oral diclofenac was 0.15 (95% CI -0.02 to 0.33).
There was no statistically significant difference between
Pennsaid and oral diclofenac.

4. For patient global assessment, the SMD comparing
Pennsaid to oral diclofenac was 0.13 (95% CI -0.05 to 0.31).
There was no statistically significant difference between
Pennsaid and oral diclofenac.

5. Comparing the likelihood of being an OMERACT-OARSI
responder in the 2 groups, the RR comparing Pennsaid to oral
diclofenac was 0.95 (95% CI 0.85 to 1.06). There was no sta-
tistically significant difference between Pennsaid and oral
diclofenac.

Thus, Pennsaid (50 drops 3 times daily) was equally effective
to oral diclofenac (50 mg 3 times daily) in subjects with symp-
tomatic OA of the knee.

Safety of Pennsaid compared to oral diclofenac in the
Tugwell, et al RCT3S.

1. For the adverse reaction of all GI events, the RR comparing
Pennsaid to oral diclofenac was 0.72 (95% CI 0.59 to 0.87).
Thus, Pennsaid was significantly less likely to produce GI
adverse events when compared to oral diclofenac. The
absolute risk (%) for having this adverse reaction was 34.7%
for Pennsaid versus 48.2% for oral diclofenac.

2. For the adverse reaction of dry skin reactions, the RR com-
paring Pennsaid to oral diclofenac was 20.8 (95% CI 7.7 to
55.9). The absolute risk (%) for having this adverse reaction
was 26.7% for Pennsaid versus 1.3% for oral diclofenac.

3. For the adverse reaction of rash, the RR comparing

Pennsaid to oral diclofenac was 7.2 (95% CI 2.9 to 18.1). The
absolute risk (%) for having this adverse reaction was 11.6%
for Pennsaid versus 1.6% for oral diclofenac.

4. In terms of withdrawals due to toxicity, the RR comparing
Pennsaid to oral diclofenac was 0.81 (95% CI 0.61 to 1.08).
The absolute risk (%) for having this adverse reaction was
20.6% for Pennsaid versus 25.4% for oral diclofenac.

5. For the adverse reaction of severe GI events, the RR com-
paring Pennsaid to oral diclofenac was 0.35 (95% CI 0.17 to
0.72). The absolute risk (%) for having this adverse reaction
was 7.4% for Pennsaid versus 21.3% for oral diclofenac.

6. For the adverse reaction of significant changes in hemoglo-
bin values (from normal to abnormal), the RR comparing
Pennsaid to oral diclofenac was 0.21 (95% CI 0.09 to 0.51).
The absolute risk (%) for having this adverse reaction was
2.2% for Pennsaid versus 10.3% for oral diclofenac.

Thus, Pennsaid (50 drops 3 times daily) was significantly bet-
ter tolerated than oral diclofenac (50 mg 3 times daily) in sub-
jects with OA of the knee.

Two additional outcomes were also analyzed in the
Tugwell, et al RCT38: total withdrawals due to any cause and
withdrawals due to lack of efficacy. For total withdrawals due
to any cause, the RR comparing Pennsaid to oral diclofenac
was 1.11 (95% CI 0.91 to 1.35). For withdrawals due to lack
of efficacy, the RR comparing Pennsaid to oral diclofenac was
2.80 (95% CI 1.38 to 5.67).

DISCUSSION

The findings of this systematic review and metaanalysis sup-
port the conclusion that Pennsaid is an effective and safe ther-
apy in patients with symptomatic OA of the knee. When com-
pared to VCP, Pennsaid was statistically significantly superior
in each of the 3 WOMAC subscales (with effect sizes approx-
imating 0.30) as well as in the patient global assessments
(effect size of 0.39). Cohen defined an effect size of 0.20 as
small, one of 0.50 as moderate, and one of 0.80 as large‘“.
Pennsaid was found to be extremely well tolerated with a safe-
ty profile similar to VCP. Only skin dryness at the application
site was more likely to occur with Pennsaid as opposed to with
a VCP.

Pennsaid was of equivalent efficacy to oral diclofenac in
each of the WOMAC outcomes as well as in the patient glob-
al assessments. Importantly, however, Pennsaid was signifi-
cantly better tolerated than oral diclofenac. For example,
Pennsaid was much less likely to produce a GI adverse event
than oral diclofenac. This finding held true for both adverse
GI outcomes (all GI events and severe GI events). The
Tugwell, et al study® represents the best published evidence
to date that a topical NSAID is equivalent to an oral NSAID
in OA19:20.42

The metaanalysis by Moore, et al2 concluded that topical
NSAID were effective in relieving pain in acute and chronic
pain conditions (including OA). The maximum time period
for evaluating treatment efficacy was only 2 weeks. The main
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outcome measure was defined as at least a 50% reduction in
pain. The placebo-controlled trials had a relative benefit of 2.0
(95% CI 1.5 to 2.7) and the number needed to treat was 3.1.
Topical NSAID were as safe as placebo in terms of both local
and systemic adverse events. The Moore, et al*® metaanalysis
did not include any of the Pennsaid trials, as this review was
published in 1998.

A more recent metaanalysis by Mason, et al*’ updated the
findings of the review published earlier by Moore, et al?°.
Topical NSAID were again found to be significantly better
than placebo in subjects with painful chronic conditions,
including OA (relative benefit of 1.9; 95% CI 1.7 to 2.2).
Topical NSAID were as safe as placebo. This review also
looked at only 2 week outcomes. The Mason, et al*’ meta-
analysis did not include any of the Pennsaid trials, as the
search ended in April 2003.

Another metaanalysis by Lin, et al?® published in 2004
found that topical NSAID were superior to placebo in reliev-
ing pain due to OA, but only in the first 2 weeks of treatment.
Effect sizes for Weeks 1 and 2 were 0.41 and 0.40, respec-
tively. They concluded that the trials analyzed were all of
short duration (less than 4 weeks) and that no trial data sup-
port the longterm use of topical NSAID in OA. However, this
review included only 2 RCT with efficacy data beyond 2
weeks of treatment, and further, no included trial had a treat-
ment duration beyond 4 weeks. None of the Pennsaid trials
was included in this review, since the search strategy ended in
2003. The authors’ concern that there is no evidence beyond 2
weeks for use of topical NSAID in OA is no longer valid,
since the mean treatment duration of the Pennsaid trials was
8.5 weeks (range 4-12 weeks).

A systematic review of topical NSAID by Bandolier
also supports the efficacy and safety of topical NSAID in OA.
Indeed, they recommend that current treatment guidelines for
OA be revisited to give further importance to the usage of top-
ical NSAID in OA.

The 2000 ACR guidelines for the medical management of
OA of the hip and knee have not considered in any great detail
the role of topical NSAID in OA®. They state that topical anal-
gesics can be considered as either adjunctive treatment or as
monotherapy in patients with mild to moderate degrees of
pain. They also note that there were no published trials com-
paring the same NSAID administered orally versus topically.
Since these guidelines were published, we now have evidence
from the present systematic review supporting the efficacy
and safety of Pennsaid in OA of the knee. The Pennsaid trials
were not considered in the ACR treatment guidelines, since
the guidelines were published in 2000.

The 2003 European League Against Rheumatism
(EULAR) guidelines for the medical management of OA of
the knee have given greater consideration to the role of topi-
cal NSAID in OA’. They state that there is evidence from
RCT supporting the efficacy and usage of topical NSAID in
OA of the knee and that this form of therapy has a good safe-

20,42

ty record. It appears unlikely that any of the Pennsaid trials
were considered in this review, since the time period of study
identification extended only to February 2002.

Although our systematic review and metaanalysis adheres
to the published recommendations of the QUOROM state-
ment*3, a number of limitations of this systematic review are
recognized. (1) Nonpublished trials were not systematically
searched for or analyzed, and this exclusion may have result-
ed in a biased selection of trials that were more likely to
include positive trials. (2) Conference proceedings were not
manually searched. (3) All of the included studies in this
review have been sponsored by the manufacturers of
Pennsaid. Future independently conducted RCT evaluating
Pennsaid would further strengthen the findings of this review.

A number of areas are identified for future research with
Pennsaid. (1) Additional high quality RCT are needed that
evaluate the efficacy of Pennsaid in patients with symptomatic
OA involving other joints, including the hands. (2) The clini-
cal predictors of response to Pennsaid need to be identified to
help optimize patient selection for this form of therapy. (3)
Studies are needed to determine whether Pennsaid is useful
for other inflammatory intraarticular and periarticular condi-
tions, including bursitis, tendinitis, adhesive capsulitis of the
shoulder, plantar fasciitis, and gout affecting the first metatar-
sophalangeal joint. (4) The comparative efficacy and safety of
Pennsaid in OA compared to other topical NSAID prepara-
tions are not known. (5) The cost-effectiveness of Pennsaid
for OA of the knee needs to be directly compared to other
commonly used pharmacological therapies.
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