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Abstract

Background: Ketoprofen-containing ultra-deformable phospholipid vesicles (IDEA-033) have been compared
with drug-free vehicle (TDT 064) in randomized, controlled trials in knee osteoarthritis (OA). A pronounced treatment
effect was reported for TDT 064, with an effect size (ES) comparable with celecoxib in one trial. Our meta-analysis
determined whether these TDT 064 effects are beyond any expected placebo effect.

Methods: Five randomized, placebo-controlled studies of IDEA-033 in knee OA using TDT 064 as a control were
included. Change from baseline in Western Ontario and McMaster Universities (WOMAC) OA Index pain and function
subscale scores from each study were standardized and the ES calculated at various times. We compared our results
with previously reported data on placebo response using similar methodology in a meta-analysis of 198 randomized
OA trials.

Results: ES for pain relief at Week 6 was markedly higher for TDT 064 studies (ES: 1.04 [95% confidence interval
(CI): 0.98-1.09]) than that previously reported for placebos in knee OA (ES: 0.54 [95% CI: 0.49-0.60]), as was the
ES for function improvement (ES: 0.93 [95% CI: 0.87-0.98] vs ES: 0.49 [95% CI: 0.44-0.54], respectively). Higher
ES for pain relief for TDT 064 studies was also reported with prior oral nonsteroidal anti-inflammatory drugs (NSAIDs)
exposure (ES: 1.00 [95% CI: 0.93-1.07]), and in patients with high (ES: 1.08 [95% CI: 1.00—1.17]) or low baseline pain
(ES: 1.03 [95% CI: 0.95-1.11]).

Conclusions: The magnitude of the effect with TDT 064 indicates this is unlikely to be solely a result of a placebo

response.
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Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are frequently
prescribed for osteoarthritis (OA)-associated pain, but these agents
are not without limitations. Oral NSAIDs carry a risk of significant,
age-related, systemic adverse effects on the cardiovascular, renal,
hepatic, and gastrointestinal systems [1-3]. Furthermore, oral NSAIDs
can only be used with caution, or are contraindicated, in substantial
numbers of patients due to comorbidities or concomitant medication
[4]. With topical application, the risk of side effects is reduced [1],
but pharmacokinetic absorption of topically applied NSAIDs varies
depending on the individual agent, the underlying disease, and the site
of application [5].

Ultra-deformable phospholipid Transfersome® vesicles (IDEA AG,
Germany) were originally developed to deliver high concentrations of
drugs to subdermal tissue. The excipients of Transfersome® vesicles
and the drug-free Sequessome™ vesicles (TDT 064; Pro Bono Bio
Entrepreneur Ltd, UK) are used in a variety of pharmaceutical, food,
and cosmetic products approved across Europe. Ketoprofen-containing
Transfersome® vesicles (IDEA-033) have been compared with TDT 064
in a number of randomized, controlled, clinical trials in patients with
OA of the knee [6-10]. Conflicting results were obtained for IDEA-033
in these studies compared with the vehicle, but a pronounced treatment
effect was reported for TDT 064 throughout all of the studies, with a
size comparable to IDEA-033. In one of these studies, the effects of
TDT 064 were statistically significantly superior to oral placebo and
statistically non-inferior to 100 mg twice daily (b.i.d.) celecoxib, the

registered dose for the treatment of OA [6]. The comparison with
celecoxib was selected due to its improved gastrointestinal tolerability
compared with non-selective NSAIDs [11-13]; recently 200 mg b.i.d.
celecoxib demonstrated equivalent efficacy to 75 mg b.i.d. diclofenac in
the treatment of patients with arthritis at high risk of gastrointestinal
complications [14]. In another of these studies, IDEA-033 was
statistically inferior to TDT 064 in relieving pain associated with OA
[8]. Based on these findings, TDT 064 has been registered in Europe as
a medical device for the treatment of pain associated with OA.

The concept of a placebo or contextual response is widely
recognized in OA trials, although debate exists regarding the size of
the effect and the factors that contribute to it [15,16]. We conducted
a meta-analysis to determine whether the treatment effects seen with
TDT 064 in clinical trials compare with published placebo effects, as
well as topical NSAID effects. Specifically, we compared the treatment
effects seen with TDT 064 with the placebo effect size (ES) reported
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in a large meta-analysis of interventional studies [16] using the same
methodology. In addition, factors known to influence the placebo
response in OA trials, such as baseline pain or use of a flare design,
were investigated.

Methods
TDT 064 studies included in the meta-analysis

Efficacy data on TDT 064 were analyzed in a meta-analysis of all
randomized, placebo-controlled, Phase II/III studies of IDEA-033
in OA of the knee conducted with TDT 064 as a drug-free vehicle
control: four 12-week, Phase III studies of topically applied TDT 064
(CL-033-111-02, CL-033-III-03, CL-033-III-04, and CL-033-11I-06) and
one 6-week Phase II study (CL-033-1I-03) conducted across Europe
and America in patients with OA of the knee (Table 1). The intent-to-
treat (ITT) population of each of the studies was used as the patient
population for the meta-analysis. Data from study CL-033-11-03 were
not included in the Week 12 analysis, as this study was only of 6 weeks’
duration.

Statistical methods

A formal parametric meta-analysis was performed to investigate
the overall pre-post effect of TDT 064 across all studies. All studies
utilized the Western Ontario and McMaster Universities (WOMAC)
OA Index, but as different versions were used between studies, the
changes from baseline in WOMAC pain and function subscales (Visual
Analog Scale [VAS] or Numerical Rating Scale [NRS]) from each of the
studies were standardized to a 0-100 scale. Within-group standardized
mean differences were calculated as pre-post ES for all studies using the
Hedges method, based on change from baseline of the WOMAC pain
and function subscale scores at Weeks 2, 6, and 12. ESs of 0.2, 0.5, and
0.8 represent small, medium, and large ESs, respectively [17]. Missing
values were replaced using the last observation carried forward (LOCF)
approach and missing follow-up values were replaced by baseline
values. In some studies, the baseline observation carried forward
(BOCEF) approach was also used (Table 1). Results are presented as
two-sided tests with two-sided 95% confidence intervals (CIs). The
meta-analysis was performed both with a fixed effects model (FEM)
and a random effects model (REM) [18]. Patterns of homogeneity were
assessed by means of the Gail and Simon test with p<0.02 representing
qualitative interactions [19]. Formal meta-analysis procedures were
performed by means of the validated software package MetaSub
(version 4.1) by idv/Gauting, Germany [20], and forest plots were
constructed using the validated software package ForestPlot (version
4.1) also by idv/Gauting. Statistical significance was determined using
the CI approach: if the lower bound of the two-sided 95% CI is lying
above the benchmark for equality, or the upper bound is lying below
the benchmark for equality, statistical significance is shown.

Subgroup analyses were conducted to assess the effect of baseline
characteristics on the TDT 064 ES according to washout of previous
analgesic treatment at screening (yes vs. no), including patients from
studies using a ‘flare design’ and patients with NSAID exposure at
screening from ‘nonflare’ studies, where the NSAID was washed out
between screening and baseline. Further subgroup analyses assessed
the effect of low versus high baseline pain severity on TDT 064 ES. Data
were dichotomized by the median baseline pain values of all patients.

Literature reference

We compared the results of our meta-analysis with those of
Zhang and colleagues, who published a systematic review and meta-
analysis examining the placebo response and its determinants in

198 randomized OA trials, including 193 placebo groups [16]. The
methodology was designed to be as close as possible to that reported to
have been used for the Zhang analyses, in order to make comparisons
as robust as possible. The placebo ES for pain in the Zhang meta-
analysis, defined as the standard mean difference between baseline and
endpoint, was 0.51 (95% CI: 0.46-0.55) for all placebo-controlled trials,
0.03 (95% CI: —0.13 to 0.18) for all untreated controls, 0.54 for trials
of knee OA (95% CI: 0.49-0.60), and 0.63 for trials of topical NSAIDs
(95% CIL: 0.47-0.80).

Results

Pain relief

The ES for pain relief, based on the change from baseline at Week
6 on the WOMAC pain subscale, was higher for the combined TDT
064 studies (ES FEM: 1.04 [95% CL: 0.98-1.09]; ES REM: 1.01 [95%
CI: 0.84-1.19]) than that reported in the Zhang meta-analysis for trials
of knee OA (ES: 0.54 [95% CI: 0.49-0.60]), and trials using topical
NSAIDs (ES: 0.63 [95% CI: 0.47-0.80]) (Figure 1). When comparing
data from the five individual TDT 064 studies with the Zhang data,
pain reduction was again substantially higher with TDT 064, except
in study CL-033-1I-03 (ES: 0.60 [95% CI: 0.42-0.77]) (Figure 1). As
expected, larger ESs were reported with longer treatment duration, but
all ESs seen with TDT 064 were larger than for the placebo arms of the
studies reported by Zhang et al. The ES (FEM) for pain relief was 0.85
(95% CI: 0.79-0.90) at Week 2 and 1.15 (95% CI: 1.09-1.21) at Week
12. The ES for pain relief was greater in the individual TDT 064 studies
included in the Week 12 analysis than that reported for knee OA trials
and trials of topical NSAIDs in the Zhang meta-analysis (Figure 2).

Improvement in function

Based on the change from baseline at Week 6 on the WOMAC
function subscale, the ES for improvement in function was higher for
the combined TDT 064 studies (ES FEM: 0.93 [95% CI: 0.87-0.98]; ES
REM.: 0.90 [95% CI: 0.79-1.01]) than for 80 studies reporting WOMAC
function data in the Zhang meta-analysis (ES: 0.49 [95% CI: 0.44-0.54])
(Figure 3). Improvements in function were higher with TDT 064 than
with the Zhang data in each of the five studies, but the magnitude of
the effect was smallest in study CL-033-II-03 (ES: 0.64 [95% CI: 0.46-
0.82]). Assessing the impact of treatment duration on improvement in
function revealed similar findings as for pain, with an ES (FEM) of 0.70
(95% CI: 0.64—0.76) at Week 2 and 1.03 (95% CI: 0.97-1.09) at Week
12 for the combined TDT 064 studies. Data from study CL-033-1I-03
were not included in the Week 12 analysis.

Study/subgroup Standard difference  Weight SD  95% Cl  N1/N2

WOMAC pain 6 weeks, All

CL-033-11-03 _— 100 060  (042-0.77)  126/126

CL-033-11I-02 — 153 128 (1.13-142)  190/190

CL-033-111-03 - 38.1 103 (0.94-1.13)  472/472

CL-033-11I-04 —_ 132 108 (0.92-123)  162/162

CL-033-11I-06 —_ 234 106  (0.94-1.18)  281/281
Combined TDT 064 studies

Hedges-Olkin* 3 104 (0.98-1.09) 1231/1231
Random effects

DerSimonian-Laird s 101 (0.84-1.19) 12311231
Meta-analysis Zhang: Knee OA 193 0.54  (0.49-0.60) J
Meta-analysis Zhang: Topical NSAIDs <> 0.63  (0.47-0.80) 1

00205 08

Cohen benchmarks
“I-Square: 0.8854 (0.6719-0.9892)
Quantitative interaction: Chi-square=34,9146 (DF=4); P = 0.0000
Qualitative interaction: Gail-Simon Q=0.0000; P = 0.9375

Figure 1: Effect sizes for pain (change from baseline on the WOMAC pain
subscale) at Week 6 using combined TDT 064 dose groups. Cl, confidence
interval; NSAIDS, nonsteroidal anti-inflammatory drugs; OA, osteoarthritis; SD,
standard deviation; WOMAC, Western Ontario and McMaster Universities.
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Study no.

CL-033-11-03

CL-033-111-02

CL-033-111-03

CL-033-111-04

Regimen

IDEA-033
vs TDT 064+celecoxib
vs TDT 064+placebo

Three doses of IDEA-033
vs TDT 064

Two doses of IDEA-033
vs two doses of TDT 064
vs oral celecoxib

vs oral placebo

Three doses of IDEA-033
vs TDT 064+oral
naproxen vs TDT
064+oral placebo

Volume (dose) of TDT 064

applied

48gb.id.

1.1,2.2,and
4.4 gb.id.

2.2, and
4.4 gb.id.

1.1, 2.2, and
449gb.id.

Key inclusion criteria

Treatment duration
and imputation
method

ITT patients
receiving
TDT 064, n

ITT patients,
n

OA in 21 knee for 26 months

NSAIDs on 23 days/week during

3 months before screening or on 225 of
the 30 days before screening and OA flare

criteria met

22 of the following: morning stiffness <30 397
minutes; crepitus on motion; age = 40 years

132
(+celecoxib)
127 (+placebo)

6 weeks
LOCF

WOMAC at baseline 240 mm and >15 mm

at screening

Median baseline WOMAC pain score (VAS):
53.0-57.1 mm

OA in 21 knee for 26 months

Age 18-75 years

NSAIDs on 23 days/week during

3 months before screening or on 225 of the

30 days before screening, but dissatisfaction 190

with current NSAID
22 of the following: morning stiffness <30
minutes; crepitus on motion; age = 40 years

12 weeks
LOCF

(all TDT
064 doses
combined)

828

WOMAC at baseline 240 mm and >15 mm

at screening

Mean baseline WOMAC pain score (VAS):
64.1-65.7 mm

OA of the index knee with/without concurrent

analgesic medication

Age >45 years (if aged 1845, radiologic
evidence of knee OA)

Median baseline WOMAC pain score:

4.6-4.9

238 (229
TDT 064)
1395 234 (4.4 g
TDT 064)

12 weeks
LOCF and BOCF

OA of both knees for 26 months
NSAIDs on 23 days/week during
3 months before screening or on 225 of the

30 days before screening

22 of the following: morning stiffness 230
minutes; crepitus on motion; age = 40 years
(patients who met the first two criteria must

164
(+naproxen;
837 combined
dose)

12 weeks
LOCF

be aged >18 years)

WOMAC at baseline 240 mm and >15 mm

at screening

Median baseline WOMAC pain score (VAS):

74.0-79.4 mm

OA of the index knee with/without concurrent

analgesic medication

162 (+placebo)

CL-033-111-06 IDEA-033 vs TDT 064 4.4 gb.id.

52-5.4

Age >45 years (if aged 18-45, radiologic
evidence of knee OA)
Median baseline WOMAC pain score:

12 weeks
LOCF and BOCF

281 (4.4 g

585 TDT 064)

Total=4012 | Total=1320

b.i.d., twice daily; BOCF, baseline observation carried forward; ITT, intent-to-treat; LOCF; last observation carried forward; NSAIDs, nonsteroidal anti-inflammatory
drugs; OA, osteoarthritis; VAS, Visual Analog Scale; WOMAC, Western Ontario and McMaster Universities.

Table 1: Summary of the randomized OA trials of TDT 064 included in the meta-analysis.

Subgroup analyses

Subgroup analyses assessing the effect of baseline characteristics
on the TDT 064 ES revealed substantially higher ESs for pain relief
for the combined TDT 064 studies than those reported by Zhang et
al,, irrespective of prior oral NSAID exposure (ES FEM: 1.00 [95%
CI: 0.93-1.07]; ES REM: 0.97 [95% CI: 0.76-1.19]) (Figure 4a), high
baseline pain severity (ES FEM: 1.08 [95% CI: 1.00-1.17]; ES REM:
1.05 [95% CI: 0.87-1.23]) (Figure 4b), or low baseline pain severity
(ES FEM: 1.03 [95% CI: 0.95-1.11]; ES REM: 1.03 [95% CI: 0.81-1.26])
(Figure 4c).

Discussion

Using a formal meta-analysis procedure, we combined the results
of the WOMAC pain and function subscales across five randomized,

Phase II/IT studies to determine whether TDT 064, a topical formulation
containing ultra-deformable drug-free Sequessome™ vesicles, has an
effect beyond that expected for a placebo in patients with knee OA. We
employed a well-established and robust statistical method to calculate
within-group standardized differences for all studies, based on the
change from baseline of the WOMAC pain and function subscale
scores at various timepoints. As data from all controlled studies of
IDEA-033 in which TDT 064 was used as a drug-free vehicle control
were included, there was no inherent selection bias in the meta-analysis.
The WOMAC subscale was chosen as the efficacy outcome measure
since this is the most commonly used clinical assessment tool validated
for each of the countries participating in trials in this meta-analysis.
Although the original studies were conducted some time ago, they did
include other outcome measures, such as 50% responder rates, but
for this analysis, the parameters selected were the ones that reflected
the methodology used in the literature reference and those that were
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common to all studies. Compared with the literature reference, pain
reduction and improvement in function were substantially higher with (A)
. . . . : . Study/subgrou Standard difference  Weight SD  95% ClI  N1/N2
TDT 064, irrespective of the treatment duration, baseline pain severity, yrsubgroup ! i -
or flare design. The magnitude of the effect was lowest in the Phase II WOMAC pain 6 weeks, washout Yes’
. . . . CL-033-11-03 —_— 15.5 0.60 (0.42-0.77) 126/126
study and consistently high in the four Phase III studies. CL033L02 ——  m9 12 (13141 1ae0
CL-033-111-03 —_— 15.0 0.86 (0.67-1.03) 1211121
. . . CL-033-111-04 — 20.6 1.08 (0.92-1.23) 162/162
There is an ongoing debate about the most appropriate model CL033I06 - 250 103 (089-117) 194194
to be used for meta-analyses. Simulations show that the fixed effect Combined TDT 064 studies
. . Hedges-Olkin® * 100 (0.93-1.07) 7921792
test for the REM produces a Type 1 error that is too liberal, whereas .
. . Random effects
the random effect test for the FEM gives a Type I error that is too DerSimonian-Laird - 097 (76-119) 72792
conservative [21]. We therefore decided to report the results of both Meta-analysis Zhang: Knee OA o 054 (040-060)
models, which importantly produced consistent results. Furthermore, Meta-analysis Zhang: Topical NSAIDs = 083 (047-080)
the use of the LOCF approach has been reported to introduce bias in |y
clinical trials [22]; however, we chose to utilize the LOCF approach Cohen benchmarks
i h thodol d in the literat fe Notabl Guaninsive mterastion: Chsauark=37 2563 (DF=4); P = 0.0000
to mirror the methodology used in the literature reference. Notably, Qualitative interaction: Gail-Simon Q=0.0000; P= 09375
some of the studies included in our meta-analysis used both BOCF and (B)
i i i i NTN2
LOCF imputation methods, and outcomes were consistent with the Studylsubgroup Standard diferonce Weight SD 95% Cl
two approaches.
WOMAC pain 6 weeks, high baseline pain 73173
. . . . CL-033-11-03 -— 12.4 0.67 (0.43-0.90;
TDT 064 has been registered in Europe as a medical device for L0302 _ e e e Jhoihee
: : : CL-033-111-03 B 192 106 (0.87-124) 1331133
the treatment of pain associated with OA, based on the results of the i ma T ey anw
studies included in this meta-analysis [6,8-10] (Table 1). In study CL-033-11106 — 204 107 (089-125)
CL-033-1I-03, pain relief was reported with both IDEA-033 and TDT Combined o 064 studies - I
064, but superiority of IDEA-033 to TDT 064 in improving physical Random effects ssorseo
function was not shown [7]. Marked clinical improvements in pain DerSimonian-Laird - 105 ez
were also reported in study CL-033-III-02 with both IDEA-033 and Meta-analysis Zhang: Knee OA ¢ 04 Gd0e)
. . . Meta-analysis Zhang: Topical NSAID: - X . .
TDT 064; pain relief was greater with IDEA-033 than TDT 064, but not eta-analysis Zhang: Topica s <= 063 (047-080)
improvements in physical function [10]. In CL-033-III-03, pain relief 00205 08
Cohen benchmarks
“-Square: 0.7960 (0.4303-0.9768)
Quantitative interaction: Chi-square=19,6108 (DF=4); P = 0.0006
Qualitative interaction: Gail-Simon Q=0.0000; P = 0.9375
(9]
Study/subgroup Standard difference  Weight SD__ 95% CI N1/N2 Study/subgroup Standard difference  Weight SD_ 95% CI_N1/N2
leMAc pain 12 weeks, All WOMAC pain 6 weeks, low baseline pain
CLVU33—|||702 — 16.5 1.33 (1.18-1.47) 190/190 CL-033-11-03 82 050 (0.22-0.77) 53/53
CLrusa—luros - 437 142 (1.03-121) 472472 L0330 - 61 151 (148-182) 4040
CL'U%""'M . 146 108 (0.95-1.24) 162162 CL-033-111-03 —- 55.7 104  (0.93-1.15)  359/359
L-033-111-06 252 1.12 (1.00-1.24) 2817281 CL-033-111-04 B 43 1 (0.73-1.49) 20129
Combined TDT 064 studies CL-033-11l-06 J— 258 106  (091-1.22)  161/161
Hedges-Olkin* * 115 (1.09-1.21) 11051105 Combined TDT 064 studies
Random effects Hedges-Olkin* L 2 1.03 (0.95-1.11) 642/642
DerSimonian-Laird ‘ 1.16 (1.06-1.25)  1105/1105 Random effects
Meta-analysis Zhang: Knee OA o 054 (049-0.60) , DerSimonian-Laird - 103 (0.81-126)  642/642
Meta-analysis Zhang: Topical NSAIDs R o 0.63  (0.47-0.80) / Meta-analysis Zhang: Knee OA o 0.54  (0.49-0.60) /
00205 08 Meta-analysis Zhang: Topical NSAIDs < 0.63  (0.47-0.80) !
. Cohen benchmarks
Q‘-usaqr:ii?;zvg ﬁ‘g(;?a(c%gr?o&eiﬁzzpzssos (DF=3); P=0.0615 00.205 0.8

Qualitative interaction: Gail-Simon Q=0.0000; P = 0.8750

Figure 2: Impact of treatment duration on effect sizes for pain (change from
baseline on the WOMAC pain subscale) at Week 12 using combined TDT 064
dose groups. Cl, confidence interval; NSAIDS, nonsteroidal anti-inflammatory
drugs; OA, osteoarthritis; SD, standard deviation; WOMAC, Western Ontario
and McMaster Universities.

Study/subgroup Standard difference Weight SD  95% Cl  N1/N2
WOMAC function 6 weeks, All
CL-033-11-03 — 10.1 064  (0.46-0.82)  127/127
CL-033111-02 -— 148 088  (0.73-1.02)  185/185
CL-033111-03 - 393 097  (0.87-1.05)  472/472
CL-033-111-04 — 130 095  (0.80-1.11)  162/162
CL-033-111-06 —_ 2238 101 (0.89-1.13)  281/281
Combined TDT 064 studies
Hedges-Olkin* * 093  (0.87-0.98) 1227/1227
Random effects
DerSimonian-Laird > 2 090  (0.79-1.01) 1227/1227

00205 0.8
Cohen benchmarks
“I-Square: 0.7038 (0.1737-0.9723)
Quantitative interaction: Chi-square=13,5056 (DF=4); P = 0.0091
Qualitative interaction: Gail-Simon Q=0.0000; P = 0.9375

Figure 3: Effect sizes for function (change from baseline at Week 6 on the
WOMAC function subscale) using combined TDT 064 dose groups. ClI,
confidence interval; SD, standard deviation; WOMAC, Western Ontario and
McMaster Universities.

*|-Square: 0.8277 (0.4905-0.9929,

Cohen benchmarks

)
Quantitative interaction: Chi-square=23,2208 (DF=4); P = 0.0001

Qualitative interaction: Gail-Simon Q=0.0000; P =

0.9375

Figure 4: Subgroup analyses of effect sizes for pain (change from baseline
at Week 6 on the WOMAC pain subscale) according to (A) NSAID pre-
exposure, (B) high baseline pain severity, and (C) low baseline pain severity.
Cl, confidence interval; NSAIDS, nonsteroidal anti-inflammatory drugs;
OA, osteoarthritis; SD, standard deviation; WOMAC, Western Ontario and

McMaster Universities.

Comparison

Standard difference SD

95% Cl

Hrébjartsson and Getzsche: Overall

Hrébjartsson and Getzsche: Objective

Hrébjartsson and Getzsche: Subjective

Hrébjartsson and Getzsche: Pain

0 02 0.5

0.24 (0.17-0.31)

0.10 (-0.01-0.20)

0.30 (0.21-0.38)

0.25 (0.16-0.35)

0.8
Cohen benchmarks

Figure 5: Placebo effect sizes for pain in placebo-controlled trials with
continuous outcomes [24]. CI, confidence interval; SD, standard deviation.
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with IDEA-033 was not superior to TDT 064, and both formulations
were superior to oral placebo and non-inferior to celecoxib [6].
Furthermore, in study CL-033-III-06, IDEA-033 was shown to be
statistically inferior to TDT 064 in relieving OA knee pain [8].

Multiple regression analyses of the data reported by Zhang et al.
[16] identified significant increases in the size of the placebo effect with
an increase in the effect of the active treatment, possibly due to a higher
patient expectation of benefit [15]; an increase in baseline pain/disease
severity; a larger sample size; and an invasive route of administration
[15,16]. Placebo response rates were reported for trials using a wide
range of active therapies, most commonly Cox II inhibitors (30 trials,
n=4755), NSAIDs (27 trials, n=1957), intra-articular hyaluronan (15
trials, n=937), and topical NSAIDs (13 trials, n=896) [16]. The ES
for topical NSAIDs was 0.63, which was higher than all other active
treatments including oral NSAIDs (ES: 0.49), with the exception
of intra-articular hyaluronan (ES: 0.73). However, trials involving
multiple treatment injections were associated with the highest placebo
ES, as expected [15,16]. Results of our meta-analysis showed that the
effects of TDT 064 did not appear to be influenced by factors known to
affect the placebo response, such as prior use of oral NSAIDs, or low or
high baseline pain severity.

The number of randomized patients included in the studies in
our meta-analysis is smaller than that in the meta-analysis reported
by Zhang and colleagues, thus it might be premature to compare
the magnitude of the absolute ES data for TDT 064 with other OA
treatments. However, we can conclude that the response to TDT
064 is substantially larger than that seen across a range of placebos
from other studies. Of note, in a systematic review and meta-analysis
examining placebo response, the authors concluded that a possible
effect on patient-reported continuous outcomes, especially pain, could
not be clearly distinguished from bias [23,24]. The meta-analysis
included 114 randomized trials comparing placebo with no treatment,
subsequently updated to include a total of 156 trials investigating 46
clinical conditions [24]. A beneficial effect of placebo was noted overall
in trials with continuous outcomes (ES: 0.24 [95% CI: 0.17-0.31])
(Figure 5). Ten clinical conditions were investigated in >3 trials with
continuous outcomes (pain, obesity, asthma, hypertension, insomnia,
nausea, depression, anxiety, phobia, and smoking), but placebo only
had a statistically significant pooled effect on pain (ES: 0.25 [95% CI:
0.16-0.35]; 44 trials involving 2833 patients), and phobia (three trials
involving 57 patients). The ES was statistically significantly different for
trials with patient-reported outcomes (ES: 0.30 [95% CI: 0.21-0.38])
versus those with observer-reported outcomes (ES: 0.10 [95% CI: -0.01
to 0.20]; p=0.002).

Taken together, these findings demonstrate that the magnitude
of the effect observed with TDT 064 in this meta-analysis, both with
regards to pain relief and improvement in function, is unlikely to be
solely a result of a placebo response. In particular, looking at study CL-
033-I11-03, which demonstrated statistically non-inferior pain relief
with TDT 064 to oral celecoxib, the ES for pain relief with TDT 064
was 1.12 (95% CI: 1.03-1.21) at Week 12 and calculation of the ES for
oral celecoxib using the same methodology gave a value of 1.21 (95%
CI: 1.07-1.36). The comparable effect with an established treatment for
pain associated with OA further supports the clinical significance of
the response to TDT 064. Work is ongoing to better understand the
efficacy mechanism of TDT 064.
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