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Table 20 - Table of P-Values of the Secondary Pairwise Comparisons from the
Weeks 6 and 12 ITT Analysis of Study NN2-95-ST-352
Arthrotec | ti.d. Arthrotec lib.i.d.  Arthrotec | t.i.d.

vs. VS, VS.
Efficacy Placebo Placebo Arthrotec Il b.i.d.
Variable Wk6 Wk12 Wk6 Wk12 Wk 6 Wk 12
Physician's Global:
LSM p=0.072 p=0.025 p=0.029" p=0.089 p=0.651 p=0.501
Patient's Giobal:
LSM : p=0.441 p=0.390 =0.162 p=0.317 p=0.446  p=0.868
Tender Joints:
LSM p=0.183  p=0.101 p=0.003" p=0.003" p=0.043°  p=0.097
Swollen Joints:
LSM p=0.256 p=0.288 p=0.014"  p=0.024 p=0.107  p=0.147

* Statistically significant p-values

The Sponsor also performed a second ITT in which treatment by investigator
was an added interaction term. In this analysis, diclofenac, Arthrotec | and 1l all
consistently beat placebo (p < 0.039) in 3 out of the 4 efficacy parameters (Physician’s
Global, Tender Joints and Swollen Joints) at the Week 6 and 12 evaluations.

The evaluable cohort analysis (not shown) performed by the Sponsor
demonstrated no significant difference between diclofenac, Arthrotec | and Il versus
placebo in any of the 4 primary efficacy variables, but a numerical trend was noted in
favor of the 3 treatments over placebo.

In terms of secondary efficacy assessments, all 3 active treatments were
significantly better than placebo (p < 0.0.016) for Dropouts Due to Lack of Efficacy, at
the Week 6 Patient's Assessment of Arthritis Pain (p < 0.021) and at the Week 6 HAQ
Score (p < 0.045). The diclofenac treated group was also significantly better than
placebo for the Week 12 HAQ Score (p < 0.05) . Arthrotec | was significantly better
than placebo for the Week 6 and 12 Functional Capability Assessments (p < 0.002)
while Arthrotec Il was only significantly better than placebo at the Week 12 evaluation
for this assessment (p=0.002). Arthrotec | also was also significantly better than
diclofenac for the Week 6 Functional Capability Assessment (p=0.036). Arthrotec Il
was shown to be significantly better than placebo at both Weeks 6 and 12 for the
Paulus Index (p=0.011, p=0.010 respectively) while diclofenac was only significantly
better than placebo at Week 12 (p=0.007). Only Arthrotec Il was shown to be
significantly different from placebo on the SF-36 at Weeks 6 and 12 for physical
functioning (p=0.013 and p=0.010) and bodily pain (p=0.025 and p=0.028) while
diclofenac was significantly different from placebo at both the Week 6 and 12
evaluations for bodily pain (p=0.041 and p=0.043). No significant differences were
demonstrated for any pairwise comparison at Weeks 6 and 12 for the ESR or Duration
of Morning Stiffness.
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Reviewer's Comments

The results of this trial are conflicting and somewhat confusing. While Arthrotec |
and Il were shown to be comparable to the dose of diclofenac tested (75 mg BID) in
some of the parameters, the diclofenac treatment group failed to statistically beat
placebo convincingly at the Week 6 and Week 12 time point evaluations for the
principle or primary pairwise comparisons. This raises questions concerning the trial's
sensitivity and the validity of the effectiveness of the active comparator (diclofenac)
used in this trial. (Note: The formulation of diclofenac used in this study was not the
innovator's formulation.) In addition, while Arthrotec i (containing 75 mg of diclofenac
given BID) was able to statistically beat placebo in 3 out of 4 efficacy parameters (the
Physician's Global, the Tender Joint Count and the Swollen Joint Count) at Week 6 in
the secondary pairwise comparisons, it was shown to be significantly better than
placebo in only 2 out of the 4 parameters (the Tender Joint Count and the Swollen Joint
Count) at Week 12. Arthrotec I's (containing 50 mg of diclofenac given TID)
performance in the secondary comparisons was even worse. While Arthrotec | failed to
statistically beat piacebo in any of the efficacy parameters at the Week 6 evaluation, it
was shown to be significantly better than Arthrotec |l at the Week 6 evaluation for Joint
Tenderness (p=0.043) but was only able to show a significant difference against
placebo in 1 out of the 4 efficacy parameters (Physician’s Global) at Week 12. These
findings failed to be supported by the evaluable cohort analysis where only numerical
trends in favor of the 3 active treatments were noted for all 4 efficacy variables. Yet
when the Sponsor controlled for treatment by investigator on another ITT analysis of
the trial's data, all 3 active treatments statistically beat placebo in 3 out of the 4
parameters.

The above analyses were all based on pooled data from the 20 centers that
entered patients into this trial. Placebo response between individual centers was highly
variable (see HFD-550 biostatistician’s efficacy review), but could only be appreciated
when the mean change for each of the 4 primary efficacy parameters was plotted out.
This could have had a potential role in the weak performances of both diclofenac and
Arthrotec [, as well as Arthrotec Il. (See biostatistician’s efficacy review for these
graphs.) Thus by directly failing to validate the effectiveness of the formulation of active
comparator (diclofenac) used against the placebo-control, one cannot truly state that
either Arthrotec | and If is statistically better than placebo.

This trial does provide some evidence that the 3 active treatments are clinically
effective in the treatment of rheumatoid arthritis. This is based on the findings of the ,
secondary parameters which demonstrated that treatment with all 3 active medications
was statistically better than placebo for overall Dropouts Due to Lack of Efficacy (p<
0.016), as well as the significant differences as compared to placebo for all 3
treatments’ Week 6 HAQ Scores (p < 0.05). The secondary parameters also helped to
confirm that Arthrotec |l is probably better than Arthrotec | in the treatment of
rheumatoid arthritis by demonstrating a significant difference against placebo for the
Paulus Index at both the Week 6 and 12 time point evaluations, while Arthrotec | failed
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to do so. Diclofenac was also shown to be significantly better than placebo at Week 12,
but not at Week 6 by the Paulus Index. (Note: The Paulus Index is a validated efficacy
variable that has sometimes been employed as a primary parameter in other
rheumatoid arthritis trials.)

The results of this trial may all be related to the size of the diclofenac dose -
tested. The recommended dose range for the innovator's formulation of diclofenac
sodium is 150 to 200 mg a day in divided doses in the treatment of rheumatoid arthritis.
The Sponsor only studied the lower limit of this dose range in this trial. Other factors to
be taken into account are related to patient compliance with test medications, disease
severity of the patients enrolled (i.e., Functional Capacity), and drug bioequivalence and
bioavailability of the 2 Arthrotec formulations and the formulation of the active
comparator. (See the biopharmaceutical reviewer’s review for this NDA for further
discussion of bioequivalence and bioavailability.) This reviewer finds it very odd that
despite the fact that the total daily doses of both Arthrotec | and Il tested in this trial
were the same (150 mg of diclofenac), treatment with Arthrotec ll tended to be more
efficacious than with Arthrotec |. Since compliance with study medication was greater
than 86% for most of the trial for all 3 arms, and » of the patients enrolled were
either Class Il or lIl in ferms of Functional Capacity, it is highly unlikely that either
compliance or disease severity were important factors in the final outcome of this study.

At best, this trial offers some supportive evidence that Arthrotec Il is an effective
treatment for rheumatoid arthritis based on the results of the secondary comparisons
against placebo and the secondary efficacy parameters. The evidence presented in
this trial for Arthrotec | ‘s effectiveness in rheumatoid arthritis is even less convincing.

A COMPARISON OF DICLOFENAC/MISOPROSTOL AND DICLOFENAC/PLACEBO
IN THE TREATMENT OF RHEUMATOID ARTHRITIS

Protocol IN2-89-02-292

This was a multi-center, double-blind, placebo-controlled trial with 2 paralle!
treatment arms in which patients with functional class I-lll rheumatoid arthritis as
defined by ACR criteria were randomized to receive either diclofenac 50 mg/misoprostol
200 mcg (Arthrotec ) b.i.d. or t.i.d. or diclofenac 50 mg/placebo b.i.d. or t.i.d. for 12
weeks. Prior to being randomized to one of the 2 comparative treatment groups,
patients had to have been on a stable regimen of diclofenac 50 mg BID or TID for at
least one month. Continuation of treatment with stable doses of background
antirheumatic drugs (i.e., gold, azathioprine, methotrexate, hydroxychloroquine,
systemic corticosteroids) was permitted, but intra-articular injections of corticosteroids
was prohibited for the duration of the trial.

Efficacy and safety evaluations were performed at the baseline visit, and at
Weeks 4 , 8 and 12 of the study. All patients were evaluated for the following four
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primary efficacy parameters for RA: the Physician’s and the Patient's Global
Assessments of Arthritis via categorical scales, and the Physician’s Assessment of
Joint Tendemess and Swelling. Secondary efficacy variables were also performed and
included: a Functional Capacity Classification, Duration of Morning Stiffness and ESR.
Safety was assessed by routine lab analyses, physical exams and adverse event
monitoring. Patients also kept a diary card to record the use of concomitant
medications and study related adverse events.

. Demographically, both treatment groups were comparable in terms of
background characteristics such as race, gender, age, height and weight. The majority
of the patients entered were Caucasian (98%) and female (74%), with a mean age of
56.4 years ) The mean duration of disease was 7.8 years
for the diclofenac/misoprostol group versus 9.3 years for the diclofenac/placebo group,
and was found to be significantly different (p=0.019).

Disposition:

Thirty-six (36) intemational investigators entered 1 or more patients. A total of
346 patients were randomized into the trial as follows: 177 patients were treated with
diclofenac/misoprostol (Arthrotec 1) and 169 were treated with diclofenac/placebo. Fifty-
four (54) patients discontinued the study due to a variety of reasons as shown in Table
21. (See below.) The numbers of patients that discontinued from the 2 treatment
groups prematurely were similar (21%). (See Table 21 below.) The majority of patients
who dropped out prematurely from the 2 active treatment groups did so due to adverse
events. (See Table 21 below.)

Table 21 - Reasons For Premature Trial Discontinuation From Study IN2-89-02-

292
Diclofenac 50 mg/ Diclofenac 50 mg/
Placebo BID-TID Misoprostol 200 mcg BID-TID
Reason (N=169) (N=177) Total
Lack of Efficacy: 5( 3.0%) 7( 4.0%) 11
Adverse Event: 26(15.4%) 28(15.8%) 54
Protocol Deviation: 3( 1.8%) 2(1.1%) 5
Lost to Follow-Up: 2( 1.2%) 1(0.5%) 3
Total: 36(21.3%) 38(21.5%) 74

No significant differences were noted between the 2 groups in terms of
compliance with study medication which was greater than 91% for both treatment
groups during all treatment periods. The numbers and proportions of patients who
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changed their study medicine dosage regimens was not statistically different between

the 2 groups at the Week 4 and Week 8 visits.

Efficacy:

An intent-to-treat analysis (ITT), with last observation carried forward as
compared to baseline for missing data is presented in the following table, Table 22 (see
below), for the 4 primary efficacy variables evaluated at the Weeks 4, 8 and 12
evaluations. Improvement and/or worsening was predefined by the Sponsor as a
changed in 2 or more units for the categorical analysis for the Physician's and Patient's
Global Assessments. The ITT analysis demonstrated that there were no significant
differences between the 2 treatment groups at any of the time point evaluations with the
exception of the Week 8 Physician's Global Assessment (p=0.044). The results of the
evaluable cohort analysis were similar to-that of the ITT analysis with the exception that
the Week 8 Physician’s Global Assessment was no longer statistically significant

(p=0.105). (See Table 22 below.)

Table 22- Results of the ITT Analysis of Weeks 4, 8 and 12 From Baseline of the 4
Primary Efficacy Variables Evaluated In Study IN2-89-02-292
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* statistically significant at the 5% level
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The Q-static and its corresponding 95% confidence limit, the q[L], were
calculated for the 4 primary efficacy parameters at the Week 4 time point using the ratio
of the actual mean baseline or least squares mean improvement from baseline. (Note:
The Sponsor justified doing these calculations this way on the basis of the previously
stated rationalization that there was not enough room to demonstrate improvement with
a stable Q denominator due to the trial's non-flare design.) Comparability between the
diclofenac/misoprostol treatment group and the diclofenac/placebo treatment group was
demonstrated by capturing all 4 Q values and their coresponding q[L] values for the
primary efficacy parameters shown as follows: Physician’s Global: Mean Baseline- 1.05
[1.00, 1.11], Least Square Mean - 1.04 [0.98, 1.11]; Patient’s Global: Mean Baseline -
1.0370.98, 1.09], Least Square Mean - 1.04 [0.97, 1.12]; Tender Joints: Mean Baseline
- 0.99 [0.88, 1.12],Least Square Mean - 1.03[0.88,1.20]; and Joint Swelling: Mean
Baseline - 1.14 [1.00, 1.29], Least Square Mean - 1.21 [1.05, 1.41].

Analysis of the secondary efficacy variables of Duration of Morning Stiffness and
ESR showed that while there were no significant differences between the 2 treatment
groups at any of the 3 evaluation time points in terms of the Duration of Moming
Stiffness, there was a statistically significant difference on comparison of the
diclofenac/misoprostol versus the diclofenac/placebo treatment groups at the Week 4
time point assessment for ESR (p=0.010). This difference was not noted at the Weeks
8 and 12 time point evaluations for this parameter (p=0.162 and p=0.267, respectively).

Reviewer’'s Comments

This was the first efficacy trial done by the Sponsor for the fixed combination of
diclofenac/misoprostol. Although the trial did show that treatment with
diclofenac/misoprostol was comparable to that with diclofenac/placebo, care must be
applied in the interpretation of the trial's results. First, the dosage regimens were not
fixed for the duration of the trial. Second, the protocol was again of a non-flare design
that induced the Sponsor to use a modified method to calculate the Q-statistic. Thirdly,
only patients who had been on stable regimens of diclofenac for at least 30 days prior
to trial entry were permitted to enter the trial. This may have introduced selection bias
into both the safety and efficacy outcomes of the trial by allowing patients that were
able to tolerate and respond to diclofenac to be entered. Thus, it may be more correct
in stating that the trial demonstrated that treatment with the fixed combination of
diclofenac/misoprostol was comparable to that with diclofenac/placebo in “maintaining”
a therapeutic response to diclofenac. This is supported by the exceptionally high
values obtained for the Q and q[L] for the 4 primary efficacy variables, including Joint
Swelling which past experience has proven difficult to capture in NSAID trials, and by
the low numbers of patients that demonstrated any changed from baseline. The
presence of a placebo-control arm in this trial would have been helpful in clarifying
these issues. Therefore this medical reviewer believes that this trial offers only
supportive evidence of the fixed combination diclofenac/misoprostol efficacy in the
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treatment of rheumatoid arthritis.

A COMPARISON OF EFFICACY AND UPPER GASTROINTESTINAL SAFETY OF
DICLOFENAC/MISOPROSTOL AND DICLOFENAC /PLACEBO IN THE TREATMENT
" OF PATIENTS WITH RHEUMATOID ARTHRITIS.

Protocol IN2-89-02-289

This was a multi-center, double-blind, placebo-controlled trial with 2 parallel
treatment arms in which patients with rheumatoid arthritis as defined by ACR criteria
were randomized to receive either diclofenac 50 mg/misoprostol 200 mcg (Arthrotec I)
BID or TID or diclofenac 50 mg/placebo BID or TID for 12 weeks. Once randomized,
patients had to have an endoscopic examination of the stomach and duodenum
performed within 7 days of the first dose of study medication demonstrating no active
Gl disease (defined as > 10 erosions or any ulcerative damage in either region). No
other treatment with anti-ulcer medications or antacids were permitted for the duration
of the trial. Rescue acetaminophen was permitted for the short-term treatment of
headaches and other mild ailments, but could not be used within 24-hours of an
efficacy evaluation. Continuation of treatment with stable doses of background
antirheumatic drugs (i.e., gold, azathioprine, methotrexate, hydroxychloroquine,
systemic corticosteroids) was permitted, but intra-articular injections of corticosteroids
was prohibited for the duration of the trial.

Efficacy and safety evaluations were performed at the baseline visit, and at
Weeks 4 , 8 and 12 of the study. All patients were evaluated for the following two
primary efficacy parameters for RA: the Physician’s and the Patient’'s Global
Assessments of Arthritis via categorical scales. Secondary efficacy variables were also
performed and included: a Functional Capacity Classification, Duration of Morning
Stiffness and ESR. Safety was assessed by endoscopy, routine lab analyses, physical
exams and adverse event monitoring. (Note: For discussion of the endoscopy results
see the HFD-180 medical officer's safety review.) Patients also kept a diary card to
record the use of concomitant medications and study related adverse events.

Demographics:

Demographically, both treatment groups were comparable in terms of
background characteristics such as race, gender, age, height and weight. The majority
of the patients entered were Caucasian (82%) and female (77%), with a mean age of
53.3 years ~ The mean duration of disease was 9.2 years
and was not found to be significantly different between the treatment groups.
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Disposition:

Forty-three (43) international investigators entered 1 or more patients. A total of
339 patients were randomized into the trial as follows: 164 patients were treated with
diclofenac/misoprostol and 175 were treated with diclofenac/placebo. Sixty-three (63)
patients discontinued the study due to a variety of reasons as shown in Table 23. (See
below.) The numbers of patients that discontinued from the 2 treatment groups
prematurely were similar. (See Table 23 below.) The diclofenac/misoprostol treatment
group had the greatest number of overall premature discontinuations (19.5%). The
majority of patients who dropped out prematurely from the 2 active treatment groups did
so due to adverse events as shown in Table 23 (see below.)

Table 23 - Reasons For Premature Trial Discontinuation From Study IN2-89-02-

289

Diclofenac 50 mg/ Diclofenac 50 mg/

Placebo b.i.d.-t.i.d. Misoprostol 200 mcg b.i.d.-t.i.d.
Reason (N=175) (N=164) Total
Lack of Efficacy: 4(2.3%) 6(3.7%) 10
Adverse Event: 15( 8.6%) 18(11.0%) 33
Protocol Deviation: 5(2.9%) 4( 2.4%) 9
Lost to Follow-Up: 7(4.0%) 4(2.4%) 11
Total: 31(17.7%) 32(19.5%) 63

No significant differences were noted between the 2 groups in terms of
compliance with study medication which was greater than 94% for both treatment
groups during all treatment periods. The numbers and proportions of patients who
changed their study medicine dosage regimens was not statistically different between
the 2 groups at the Weeks 4, 8 and 12 visits.

Efficacy:

An intent-to-treat analysis (ITT), with last observation carried forward as
compared to baseline for missing data is presented in the following table, Table 24 (see
below), for the 2 primary efficacy variables evaluated at the Weeks 4, 8 and 12 time
points. Improvement and/or worsening was predefined by the Sponsor as a changed in
2 or more units for the categorical analysis for both the Physician’s and Patient's Global
Assessments.
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Table 24- Results of the Weeks 4, 8 and 12 ITT Categorical Analysis Change from
Baseline of the 2 Primary Efficacy Variables Evaluated In Study IN2-89-02-289

t of Patients

Diclotenac/Misoprostol piclofenac/Placebo
S0 2g/200 mcg BID-TID 50 mg/0 mcg BID-TID P-value
outcome” Weesk 4 Week 8 Wesk 12 Week 4 Week § Week 12 Week 4 Week § Wesk 12
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A merovesd ”nt (13 | 1 s (13
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The ITT analysis did not find any statistically significant differences between the
2 treatment groups. The results of the evaluable cohort analysis were similar to that of
the ITT analysis.

The Q-static and its corresponding 95% confidence limit, the gL}, were
calculated for the 2 primary efficacy parameters at the Week 4 time point using the ratio
of the actual mean baseline or least squares mean improvement from baseline. (Note:
The Sponsor justified doing these calculations this way on the basis of the previously
stated rationalization that there was not enough room to demonstrate improvement with
a stable Q denominator due to the trial's non-flare design.) Comparability between the
diclofenac/misoprostol treatment group and the diclofenac/placebo treatment group was
demonstrated by capturing all both Q values and their corresponding q[L] values for the
primary efficacy parameters shown as follows: Physician’s Global: Mean Baseline- 0.97
[0.92, 1.03], Least Square Mean - 1.02 [0.96, 1.09]; Patient’s Global: Mean Baseline -
0.98 [0.93, 1.03], Least Square Mean - 1.00 [0.94, 1.07].

Analysis of the secondary efficacy variables of ESR and Duration of Morning
Stiffness showed that there were no significant differences between the 2 treatment
groups at any of the evaluation time points.

Reviewer's Comments

The primary objéctive of this trial as stated in the protocol was to compare the
gastroduodenal mucosal damage associated with the fixed combination of
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diclofenac/misoprostol with that of the diclofenac/placebo combination. The
determination of diclofenac/misoprostol's antirheumatic efficacy was a secondary
objective which explains why the trial only studied 2 instead of 4 primary efficacy
variables for rheumatoid arthritis as recommended by this reviewing division for NSAID
class drug approval. lt is therefore not surprising that the same comments about the
trial design (non-flare, lacking a placebo-control arm), data analysis (i.e., the method
used to calculate the Q statistic) and the interpretations of trial results apply here. The
latter 2 areas as related to the trial's final outcome may have been negatively affected
by the lack of stringent entry criteria for functional classification of rheumatoid arthritis.
Thus patients with severe rheumatoid arthritis (i.e., class IV or wheelchair confined)
may have been entered into this trial who were unable to demonstrate any treatment
associated improvement of their arthritis during this trial. There is no way of knowing
this since the Sponsor failed to collect this information at trial entry, and did not perform
evaluations for joint tendemess and swelling. Therefore it is this medical reviewer’s
opinion that this trial be considered weakly supportive of the fixed combination
diclofenac/misoprostol efficacy in the treatment of rheumatoid arthritis.

Section Il - Miscellaneous Trials

PREVENTION OF CLINICALLY SIGNIFICANT DICLOFENAC-INDUCED
GASTRODUORENAL MUCQOSAL LESIONS BY MISOPROSTOL 200 MCG BID OR
TID IN PATIENTS WITH RHEUMATOID ARTHRITIS OR OSTEOARTHRITIS.

Protocol EB2-87-02-269
Design.

This was a 52-week, multi-centered, double-blind, randomized, placebo-
controlied trial of parallel group design conducted abroad to assess the efficacy of
coadministered misoprostol 200 meg with diclofenac 50 mg BID or TID in preventing
clinically significant NSAID-induced gastroduodenal lesions and Gl symptoms in NSAID
intolerant patients with rheumatoid arthritis and osteoarthritis. As a secondary objective
the trial assessed the clinical efficacy of coadministered misoprostol and diclofenac in
the management of the signs and symptoms of the patients’ arthritic conditions.
Gastrointestinal evaluations via endoscopy and lab tests were performed at baseline
and at Weeks 12, 24 and 52, while arthritis evaluations were conducted at baseline and
Weeks 6,12, 18, 24, 36 and 52. Efficacy evaluations for both rheumatoid arthritis and
osteoarthritis conditions were assessed via the following 6 efficacy parameters:
Duration of Moming Stiffness, Duration of Immobility Before Joint Stiffness Recurs,
Number of Nocturnal Awakenings Due to Arthritic Pain, Patient's Assessment of
Arthritic Pain and a Global Assessment. Patients continued taking their previously
prescribed NSAID during the pretreatment phase of this trial and were randomized to
receive study medications after undergoing the baseline endoscopy.
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D i | Disposition:

Of the three hundred eighty-four (384) patients enrolied in this trial, 192 carried a
diagnosis of rheumatoid arthritis and 191 patients had a diagnosis of osteoarthritis: One
patient with ankylosing spondylitis that had been entered into the trial was not included
in the final arthritis assessment analysis. One hundred ninety-three (193) patients out
of the 384 entered into this trial were randomized to the misoprostol/diclofenac -
treatment group versus 191 into the placebo/diclofenac treatment group. Thirty (30) out
of the 193 patients from the misoprostol/diclofenac treatment group withdrew from the
trial. due to treatment failure as compared to 48 out of the 191 patients in the
placebo/diciofenac treatment group. Treatment failure was defined as having
endoscopically confirmed clinically significant gastroduodenal lesions. The Sponsor did
not provide any information re: the numbers of patients who prematurely discontinued
the trial due to lack of efficacy in terms of treatment of their underlying arthritic
conditions.

Efficacy:

The following tables, Tables 25 and 26 (see below), list the P-values for the
treatment comparisons of the ITT cohort analysis for the rheumatoid arthritis and the
osteoarthritis populations. The Sponsor attributes the significant differences noted on
comparison of the diclofenac/misoprostol versus the diclofenac/placebo treatment
groups at the baseline (Week 0) evaluation for the Number of Times of Nocturnal
Awakening Due to Arthritic Pain (p=0.0011) and the Patient's Assessment of Arthritic
Pain (p=0.0170) in the rheumatoid arthritis patients due to the effects of continuing the
patients’ previous NSAID therapy. (Note: This trial did not have a washout period or
built in “flare” requirement prior to randomization.) Significant differences were noted
on comparison of the treatment groups in favor of the diclofenac/misoprostol group for
the Week 6 evaluation for the Duration of Morning Stiffness (p=0.0170), Number of
Times of Nocturnal Awakening Due to Arthritic Pain (p=0.0037), and Global
Assessment (p=0.0140), and at the Week 52 evaluation for Patient’s Assessment of
Arthritic Pain (p=0.0240) for the rheumatoid arthritis patient population. For the
osteoarthritis patients, the only statistically significant difference noted was in favor of
the diclofenac/misoprostol group for the Number of Times of Nocturnal Awakening Due
to Arthritic Pain (p=0.0179). (Refer to the following tables, Tables 25 and 26.) (See the
HFD-150 medical officer's Gl safety review for further discussion of this trial's data.)
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Table 25- ITT Assessments From the Rheumatoid Arthritis Population of Study
EB2-87-02-269
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0.0011¢ V 2.3

©.0170¢ \/ 5.47

10.67

p-value x*
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0.20

0.2734

©.0170*

.04 o.M

8.0037¢ \/ 1.08

0.1400 2.02

©0.0140° /5. 3

p-valve

————————

0.3945

0.0413

0.4824

0.29%4¢

0.4200

0.13%60

1.73

0.96

0.72

3,78

p-value x*

1.91

0.33%0 1.29

0.640) 0.7

0.46%4 1.02

0.195%0 .0

0.2060

P-value

0.198)

0.437}

0.3093

0.3050

2,07 ©.7220

0.4381

0.4380

0.31¢2

0.3629

3.05 0.549%0

3.94¢ 0.2600

WEEK 52

1.10

7.39

0.)66)

0.2)%

0.5623

0.0240°

0.0610

* Mann-Whitney two-ssnple non-parametric test, where 2 §s the normal 2 from the

of the Mann-Whitney test.

® Chi-aquare calculated on 5 (max) x 2 table, fmcluding wnknowa catsgory

® statistically significant at the SV leveld

normal (uncorrected) approximatlion
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Table 26 - ITT Assessments From the Rheumatoid Arthritis Population of Study
EB2-87-02-269

ASSEERENTS OF OSTROARTNRITIS
{Intent-to~Treat Cohort -~ Ostecarthritis}

weex o WEEK € WEEK 12 wEEK 19 WEEK 24 MEEK 3¢ WEEX 52

P

p-value x* p-value x? p-value x? p-valuc

TREATMENT COMPARISONS: X! p-value x? p-value X p-valwe x?

ceme  seenoe ——— ——————— ——- - ——— coee ecocecss cncn cnscsmce

90. OF JOINTS 0.09 0.9319 0.50 ©.6193 1.0% 0.2913 0.48 0.6330 0.02 0.9%8)5 0.21 0.8367 0.30 0.2670

AfTLCTED

OURATION OF 0.17 0.8650 0.48 0.6307 0.55 0.5792 0.10 0.9 0.17 Oo.Bé? 0.15 0.8795 0.67 0.50)5

MORNING
STITTNESS®

QURATIOR Of 0.8% 0.3745 1.08 0.279%0 0.6 0.52%% 0.22 0.9264 0.8 0.4170 0.09 0.93720 0.12 0.9%035

‘T TIMES OF 1.16 0.290 2.37 e.0179+} 0.42 0.6738 0.42 0.8%710 0.1 0.097¢ 1.8 0.0679 0.94¢ 0.3448

BMAL AWAKENING
JO MTHAITIC -
rasl®

PATIENT'S 2.04 0.56%0 S.16 0.2010 2.1 0.6020 J.8¢ 0.2000 1.09 0.77%0 5.9 0,1130 1.4% 0.6%50

ASSESSMENT
OF ARTERITIC PAIN®

GLOBAL ASSESSMENT® 7.50 0.03%80 3.04 0.5520 3.4 0.4%20 2.66 0O.4400 1.24¢ 0,7430 2.81 0.5910 1.2 0.6250

* Mann-¥hitney two-sampla non~parametric test, where 2 is the normsl 1 from the normal (uncorcected) approximation
of the Mann-dhitney test.

® Chi-square calculated on S (max) x 2 table, tmcluding unknown category

BEST POSSIBLE COPY
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“ statistically significant at the 5% level
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NDA 20-607
Reviewer's Comments

This trial was designed primarily to assess the long-term efficacy (i.e., safety) of
coadministered diclofenac and misoprostol in preventing the occurrence of NSAID-
induced gastrotoxic lesions in arthritis patients with a history of NSAID intolerance. It
was not designed to be a pivotal trial in demonstrating the anti-arthritic effectiveness of
this coadministered combination as shown by the choice of efficacy parameters
employed (Note: Besides not being the ones recommended for primary efficacy
assessment for either disease, some of the parameters used in this trial are appropriate
for evaluating one disease but not the other.), the lack of flare criteria or baseline
washout period, the lack of a third treatment amm using a combination of placebo BID
/TID with misoprostol, or in the “mixed” population of rheumatoid arthritis and
osteoarthritis patients entered into the trial. It is a generally accepted practice that
rheumatoid arthritis and osteoarthritis are studied separately when assessing a drug’s
antiarthritic effectiveness since they are two distinctly different disease entities with
different therapeutic goals. In the treatment of rheumatoid arthritis the therapeutic goal
is to decrease inflammation, whereas in osteoarthritis the goal is primarily aimed at
analgesia. The proposed mechanism of action by which drugs from the nonsteroidal
anti-inflammatory class exert their analgesic and anti-inflammatory effects has been
shown to be dose related. Rheumatoid arthritis patients therefore tend to require higher
doses of nonsteraidal anti-inflammatory drugs than patients with osteoarthritis. In this
trial, the dose of diclofenac tested (150 mg a day in divided doses) represents the lower
limit of the approved recommended dose range for diclofenac in the treatment of
rheumatoid arthritis and the upper limit for the recommended dose range in the
treatment of osteoarthritis. The clinical relevance of the findings from the arthritis
assessment analysis of this trial are unclear to this reviewer. At best, this trial offers
some supportive evidence of the product concept that diclofenac coadministered with
misoprostol is an efficacious treatment of both rheumatoid arthritis and osteoarthritis.

A DOUBLE-BLIND, PLACEBO-CONTROLLED, CROSSOVER STUDY TO
INVESTIGATE THE EFFECT OF ADDING MISOPROSTOL TO DICLOFENAC ON
RENAL FUNCTION AND ON THE PHARMACOKINETICS OF DICLOFENAC IN
PATIENTS WITH RHEUMATOID ARTHRITIS AND MILD TO MODERATE RENAL

IMPAIRMENT.

(Protocol EB2-87-02-272)

This trial was a 21-day, single site, double-blind, placebo-controlled crossover
trial in 25 rheumatoid arthritis patients with mild to moderate renal insufficiency
conducted in the Netherlands that assessed the pharmacokinetic profile of
coadministered diclofenac and misoprostol and their affect on renal function. Patients
were treated with diclofenac 50 mg TID for 14 days prior to undergoing renal evaluation.
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Treatment with diclofenac 50 mg TID was maintained for the duration of the study
including during the 10-day washout period between crossover treatments with either
misoprostol or placebo. Renal function was monitored and assessed via 24-hour urine
collections for creatinine clearance, urine volume, and urinary excretion of electrolytes,
protein and glucose. Glomerular filtration and renal plasma flow were monitored via
125_thalamate and **'I-hippurate infusion clearances. As part of the safety monitoring for
this trial, a rheumatic assessment was performed comprised of the following 5 efficacy
parameters: Joint Pain at Rest, Joint Pain on Movement, Fatigue, Overall Assessment
and the Ritchie Index. The data collected from these assessments was presented by
the Sponsor in summary format in Table 27 by treatment group. (See Table 27 below)
This trial demonstrated that there was no apparent impact on efficacy observed for
either coadministered misoprostol versus coadministered placebo. (Refer to the
biopharmaceutical reviewer's NDA review for a full discussion of this trial's PK findings.)

Table 27 - Table of Rheumatological Assessment By Treatment for Subjects with
All Measurements in Study EB2-87-02-272

Diclofenac/ l Diclofenac/
MISOPROSTOL PLACEBO
(N=24) (N=24)

PRE POS?T PRE POST

JOINT None 12 10 14 14
PAIN AT nild 6 4 3 ]
REST Moderate ) 9 5 3
Severs 1 b | 2 2

JOINT None ) S 2 3
PAIN ON Mild 8 6 6 4
ROVEMENT NModerate 8 12 13 1¢
Severs 3 - 1 3 3

« FATIGUE None 10 12

Kild 4 4 12 ;

Moderate 9 7 3 9

BSevere 1 1 4 4

OVERALL Good 9 6 6 6
ASSESSMENT Average 14 18 14 14
Bad 1 3 4 4

gnrgxz Median 11 11 13 11

- Range 0-38 0- - -
INDEX oo g 38 2-32 1-39%

TOTAL SCORE
(a) |
L 44
NOTE : (a) When number of joints measured was less than;
tventy five the score was adjusted using Y
(total score x 25)/(number of joints) '




NDA 20-607
Reviewer's Comments

This trial offers little support of the product concept that short-term
coadministration of misoprosto! with diclofenac does not affect the therapeutic
effectiveness of diclofenac in rheumatoid arthritis due to the trial's short duration, small
sample size and the choice of arthritis efficacy parameters studied. This claim is
weakened further by the use of a formulation different from the one the Sponsor
proposes to market.

Medical Reviewer's Summary

Review of the data from the 4 osteoarthritis trials (Studies NN2-94-02-349, IN2-
89-02-298, IN2-89-296 and IN2-90-02-321) supplied by the Sponsor in support of the
indication of osteoarthritis provides sufficient evidence that Arthrotec | given three times
a day (TID) and Arthrotec Il given twice daily (BID) are efficacious in the treatment of
osteoarthritis. The strongest evidence for an OA claim was provided by Study NN2-94-
02-349, a randomized, double-blind, placebo-controlled trial in which both Arthrotec |
and |l were shown to be comparable to the active comparator, diclofenac, on 3 out of 3
primary efficacy variables. Treatment with the formulation of diclofenac used in this trial
was also shown to be statistically more effective than placebo on 2 out of 3 primary
efficacy variables. On secondary pairwise comparisons, both Arthrotec I and Il were
shown to be significantly more effective than placebo. Studies IN2-88-02-298 and IN2-
89-296 which were randomized, double-blind, active-controlled trials that essentially
utilized the same protocol except that the patients in the latter trial also underwent
endoscopic examination, provided evidence for comparability between diclofenac and
Arthrotec | on 3 out of 3 primary efficacy variables. it should be noted that the support
provided for an OA claim by these 2 trials is not as strong as Study NN2-94-02-349 due
to various problems related with trial design (i.e., non-flare, lacking a placebo-control
arm and unfixed dose regimens). The forth trial submitted in support of an OA claim,
Study IN2-90-02-321, was another randomized, double-blind, active comparator trial in
which Arthrotec | was found to be comparable to the 2 active comparators, naproxen
and piroxicam, on 3 out of 3 primary efficacy variables. Although this trial also lacked a
placebo-control arm, it does show that Arthrotec | is an equivalent treatment for OA as
compared to 2 other approved NSAIDs.

The data from the 3 rheumatoid arthritis trials (Studies NN2-95-ST-352, IN2-89-
02-292, and IN2-89-02-289) and the 2 miscellaneous trials (Studies EB2-87-02-269 and
EB2-87-02-272) failed to provide sufficient conclusive evidence that either Arthrotec lor
Il were efficacious agents in the treatment of rheumatoid arthritis. The major problem
with the rheumatoid arthritis portion of this NDA application is related to the failure of
the diclofenac formulation used as the active comparator in Study NN2-85-ST-352 to be
statistically better than placebo in the treatment of this condition.@ this randomized,
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double-blind, placebo-controlled trial, the diclofenac formulation used as the active
comparator was unable to beat placebo on 4 out of 4 primary efficacy variables at the
Week 6 time point, but was shown to be statistically better than placebo on 2 out of 4
primary efficacy variables. While both Arthrotec | and Il were comparable to diclofenac
on all 4 primary efficacy variables on the principle pairwise comparisons, Arthrotec il
was also shown to beat placebo on 3 out of 4 efficacy parameters at Week 6, but only 2
out of 4 parameters at Week 12. Arthrotec | failed to beat placebo on any of the
primary variables at the Week 6 time point and was shown to be statistically superior as
compared to placebo at the Week 12 time point for only 1 out of 4 efficacy parameters.
For a rheumatoid arthritis efficacy claim, an NSAID is considered to be effective if at
least 3 out of the 4 primary efficacy variables are statistically significantly better than

bo. With the failure to validate the active comparator (diclofenac) used in this trial
which Was one of the study’s stated primary objectives, the relevance of Arthrotec lI's
superiority to placebo is highly questionable since it and Arthrotec | were both shown to
be equivalent to diclofenac.

The 2 other rheumatoid arthritis trials reviewed for this NDA submission, Studies
IN2-89-02-292 and IN2-89-02-289, were randomized, double-blind, non-placebo
controlled trials that compared Arthrotec | versus diclofenac. In the first trial, Study IN2-
89-02-292, patients were required to have been on a stable dose of diclofenac prior to
trial entry but were not required to undergo a washout period prior to randomization. In
addition, the doses of study medication were not fixed. At best this trial offers
supportive evidence that treatment with Arthrotec | was comparable to that with
diclofenac in “maintaining” a therapeutic response to diclofenac. Study IN2-89-02-289,
was also a non-flare trial, and only used 2 instead of 4 primary efficacy variables to
assess patients’ response to treatment with study medications as recommended by this
reviewing division for NSAID class drug approval. It therefore can only be considered
supportive for a rheumatoid arthritis claim. The miscellaneous trials (Studies EB2-87-
02-269 and EB2-87-02-272) only offer supportive evidence of the product concept that
diclofenac coadministered with misoprostol is an efficacious treatment of rheumatoid
arthritis. Based on the data reviewed in this submission, a rheumatoid arthritis
indication for this NDA application could only be approved if there was sufficient
evidence noted by the pharmacokinetics reviewer of the PK data in this submission to
satisfy the Division of Biopharmaceutics criteria for a bioequivalency claim between the
formulation of diclofenac used as the active comparator in the aforementioned trial, and
a diclofenac formulation currently approved for marketing in the U.S.

This formulation may or may not be indicated for pediatric usage due to the
abortifacient potential of the misoprostol component. The originator of diclofenac
sodium did not seek an indication for pediatric usage, nor is this Sponsor presently
seeking one. Keeping in mind the FDA's pediatric directive, consideration should be
given to performing a PK trial in children as a Phase IV commitment if and when this
NDA application is approved. If the Sponsor decides to further pursue a rheumatoid
arthritis claim for this product, there should be some consideration for a trial using the
Arthrotec equivalent of 200 mg a day in divided doses in this population for both
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DIVISION OF GASTROINTESTINAL AND COAGULATION DRUG PRODUCTS
MEDICAL OFFICER'S REVIEW

NDA: 20-607

MAR - T 1997
Document Identification: AM
Sponsor: : G. D. Searle & Co.
Drug name: Arthrotec (diclofenac sodium/misoprostol)

50mg/200mcg and 75mg/200mcg Tablets

Date submitted: December 17, 1996

Date received: December 18, 1996

Review completed: February 28, 1997

Reviewer: Kathy M. Robie-Suh, M.D., Ph.D.
Background:

The sponsor has applied for approval to market two fixed combination products, Arthrotec
50 (diclofenac sodium 50mg/misoprostol 200mcg) and Arthrotec 75 (diclofenac sodium
75mg/misoprostol 200mcg), for acute and chronic treatment of the signs and symptoms of
osteoarthritis and rheumatoid arthritis in patients at risk for developing non-steroidal anti-
inflammatory drug-induced (NSAID-induced) gastroduodenal ulcers. The diclofenac sodium
component would provide the antiarthritic efficacy and the misoprostol component would
provide gastric and duodenal mucosal protection. The proposed dose for Arthrotec 50 in
both osteoarthritis and rheumatoid arthritis is one tablet two or three times per day
(providing 100-150 mg diclofenac and 400-600mcg misoprostol daily); the proposed dose
for Arthrotec 75 is one tablet two times per day (providing 150mg diclofenac and 400mcg
misoprostol daily).

in my Medical Officer's review dated 12/5/96 of the original NDA 20-807 submission, |
reviewed clinical studies submitted in support of efficacy of Arthrotec 50 and Arthrotec 75.

® For Arthrotec 50, | concluded that no studies‘in the application could be applied to
demonstrate effectiveness of the Arthrotec 50 formulation proposed for marketing
because that formulation was not studied in clinical trials and the formulations
studied were not shown to be bioequivalent to the product intended for marketing.
It was recommended that the sponsor establish bioequivalence between the
Arthrotec 50 formulation proposed for marketing and marketed Cytotec + Voitaren
through a direct comparison bioequivalence study. If such bioequivalence were to
be demonstrated, the clinical efficacy information supporting labeling of Cytotec for
prevention of NSAID-induced gastric and duodenal ulcers would then be applicable
to Arthrotec 50.
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° For Arthrotec 75, | concluded that the sponsor had one adequate and well-controlled
clinical trial (Study 349, a 6-week study done in osteoarthritis patients) supporting
effectiveness of Arthrotec 75 given BID in preventing NSAID-induced gastric ulcers
and no adequate and well-controlled studies demonstrating effectiveness of
Arthrotec 75 in preventing NSAID-induced duodenal ulcers. The Arthrotec 75
formulation used in the clinical trial was bioequivalent to the product proposed for
marketing; however, the product proposed for marketing was not demonstrated to
be bioequivalent to marketed Cytotec + Voltaren. Therefore, efficacy results from
Cytotec studies may not be used to claim efficacy of Arthrotec 75. It was
recommended that the sponsor perform a bioequivalence study to directly compare
the Arthrotec 75 formulation proposed for marketing to marketed Cytotec +
Voltaren. if the proposed Arthrotec 75 formulation is demonstrated to be
bioequivalent to Cytotec + Voltaren, the clinical efficacy information supporting
labeling of Cytotec for prevention of NSAID-induced gastric and duodenal ulcers
would then be applicable to Arthrotec 75.

In the current submission the sponsor amends the original NDA for Arthrotec to include the
report for an additional clinical study, Study 188-94-02-013 (Study 013). This study is
incorporated by reference , for Arthrotec to which the report for Study 013
was submitted on 9/17/96.

. The Division of Anti-Inflammatory, Analgesic, and Ophthalmic Drug
Products (HFD-550) is reviewing this submission with regard to anti-arthritic efficacy.

Reviewer’'s Comments and Discussion:

Study 013 was a 12-week, randomized, multicenter, “double-blind” trial in 514 patients
with osteoarthritis or rheumatoid arthritis comparing the antiarthritic efficacy and
gastroduodenal safety of Arthrotec 75 with that of a sustained release formulation of
diclofenac sodium. The Arthrotec 75 formulation used was the formulation the sponsor
intends to market. The sustained release diclofenac sodium formulation

With regard to evaluation of efficacy in preventing gastric and duodenal ulcers, Study 013
was not well-designed or executed. Major deficiencies included the following:

1. No “baseline” endoscopy was done to document lack of uicers in patients at study
entry. Endoscopy was done only at completion of treatment with study drug.

2. Blinding of the study may'have been compromised by the fact that the appearance
of the Arthrotec tablets was different from that of the sustained-release diclofenac
sodium tablet. ) )
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3. No bioequivalence information was provided to link the sustained release diclofenac
sodium formulation used in Study 013 to any diclofenac sodium product approved
for marketing in the U.S.

Statistical comparison between groups for the prevalence of ulcers at study completion
suggested that gastric ulcers were more frequent in the sustained release diclofenac group
as compared to the Arthrotec 75 group (12.3% vs. 4.3%, p=0.001). However, the lack
of knowledge of the baseline status of the patients, makes it impossible to draw any
reliable conciusion from the ulcer data. For duodenal ulcer, the prevalence at study
completion was 5.4% in the sustained release diclofenac patients and 1.6% in the
Arthrotec 75 patients (p=0.028). i should be noted that in each treatment group about
13% of enrolled patients did not undergo the endoscopy specified in the protocol. Thus,
the robustness of the result is further compromised by a problem of missing data.

Conclusions and Recommendations:

In conclusion, Study 013 is not an adequate and well-controlled study of Arthrotec 75 for
prevention of NSAID-induced upper gastrointestinal ulceration.

The recommendations remain the same as in my review of NDA 20607 dated 12/5/96.

/S/ 8
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Medical_Ofﬁcer?§ Review of Request for Consultation (HFD-180)

/

.'/

NDA 20-607 : Submitted date (HFD-550):  January 6, 1997
S Submitted date (reviewer): January 7, 1997
s Review completed: February 14, 1997
s

Sponsor: “ G.D. Secarle

4901 Searle Parkway
Skokie, Ill. 60077

Drug: Arthrotec (diclofenac sodium/misoprostol)
Pharmaceologic

Category: anti-inflammatory

Dosage form: tablet

Route of Administration: oral

Submitted: Clinical study entitled “Report of a randomised, blinded three-
month study in patients with rheumatoid arthritis or osteoarthritis,
in which diclofenac 75 mg slow release and the combination
tablet, diclofenac sodium 75 mg/misoprostol 200 pg (Arthrotec
75), both administered twice a day, were compared for
antiarthritic efficacy, tolerability and incidence of endoscopically
detected upper GI damage. Protocol 188-94-02-013, Report 188-
96-06-013.”

Background:

Diclofenac is a nonsteroidal anti-inflammatory drug (NSAID) which has been approved since

1988 for the treatment of the acute and chronic symptoms associated with rheumatoid arthritis

(RA; doses range 150-200 mg/day in divided doses), osteoarthritis (OA; doses range from 100-

150 mg/day in divided doses) and ankylosing sypondylitis. Misoprostol is a synthetic

prostaglandin E, analogue that has been approved for the prevention of NSAID-induced gastric

ulceration in patients at high risk for such ulcers. This consult will not deal with the issues
involving efficacy and safety of gastrointestinal endpoints in this protocol but will focus on
the evaluation of claims aimed at the efficacy and safety in RA and OA.

The original Arthrotec was a combination of diclofenac 50 mg/misoprostol 200 ug and is now
licensed in Canada, Germany, Holland, Portugal, Sweden and the UK. Literature studies,
involving over 3,000 patients with either RA or OA, have claimed efficacy comparable (or
superior) to diclofenac (not slow release formulation) and other NSAIDs (naproxen, piroxicam,



indomethacin, ibuprofen) at BID or TID dosing. These same studies are also reported to show
that Arthrotec was associated with a significantly lower incidence of gastroduodenal ulcers.
The development of Arthrotec 75 (diclofenac 75 mg/misoprostol 200 mcg) was prompted by
the observation that the higher doses of diclofenac may be needed to control the signs and
symptoms of approximately 70% of patients with RA and 40% of patients with OA. The
Arthrotec 75 tablet is, therefore, designed to deliver 150 mg of diclofenac on a BID dosing
regimen without increasing the amount of misoprostol.

Objective/Rationale:

The primary objectives were to assess the anti-arthritic efficacy (i.e. control the signs and
symptoms) and gastroduodenal mucosal damage (as assessed by endoscopy) of Arthrotec 75 vs
diclofenac 75 mg (slow release formulation) in patients with RA and OA. If patients were
already receiving a NSAID, there had to be a reason to change which could include an
expectation of improvement in either efficacy or tolerability. There is, apparently, little
published information available on the gastrointestinal (GI) safety of the slow release form of
diclofenac. Secondary objectives were to compare the tolerability of these two treatments in
terms of withdrawals for adverse events, overall incidence of adverse events and effects on
hemoglobin concentration, serum ALT and creatinine. This study, therefore, represents the
first comparison of Arthrotec 75 and diclofenac 75 mg slow release. It is also noted that the
endoscopy only at the end of the study would mimic clinical practice since a proportion of the
patients would probably have had pre-existing ulceration but were not excluded from the study
(i.e. “all comers™ were included).

Protocol Design: .

This was a multicenter, multinational (51 investigators in 10 countries; Belgium, Canada,
France, Germany, Holland, Norway, South Africa, Sweden, Switzerland, UK), randomized,
blinded, 2-arm parallel comparison of Arthrotec 75 versus diclofenac 75 mg slow release
(Voltarol, except for dosage strength of diclofenac, this is the same formulation as Voltaren XR
100 mg; NDA 20-254) BID for 12 weeks. Patients were not flared. Assessments of arthritic
efficacy and laboratory tests were performed at baseline and after 4, 8 and 12 weeks of
treatment while a single endoscopy was performed only at final follow-up (week 12) or when
the patient withdrew from the study if this occurred earlier. Blood samples were collected at
each visit for clinical laboratories (creatinine, ALT, hemoglobin) and analyzed either centrally
(London) or at a local laboratory. Blood samples were also taken to assess H. pylori status.

There were three protocol (study dates were from November 29, 1994 to February 5, 1995)
amendments. Amendment 3 (October 6, 1994), which applied to all sites, clarified that
analgesics (e.g. paracetamol) were not to be used 48 hours before arthritic assessments; if used
daily the patient was to be excluded from the study (and listed as a treatment failure) but if
analgesic use was ‘prn’ the average daily consumption was recorded.

Blinding (since the tablets were not identical in appearance) was achieved by foil/foil packing
of the drug supplies and counting of unused medication by a third party. The use of other
NSAIDs (including topical NSAIDs) or antiulcer drugs was excluded; there were no
restrictions on second-line arthritis medications.
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Endpoints of anti-arthritic efficacy included:

primary: -physician and patient globals on a 5-point categorical scale (very
good, good, fair, poor, very poor)
secondary: -night pain (previous 3 nights, 4-point scale)
~duration of moming stiffness (previous 3 days)
-health assessment questionnaire for RA only (modified by Kirwan to
assess disability in British patients with RA; Br. J. Rheumatol 25:206,
1986 )
-osteoarthritis severity index (OSI) for OA only (Lequesne; Scand J
Rheumatol Suppl 65:85, 1987). This composite index which consists of
3 patient self-assessments including severity of OA pain, walking
distance and activities of daily living has a maximum score of 24.
treatment failures: patients withdrawing from the study because of worsening
of their arthritic condition
NSAID therapy no longer required: those withdrawing because their condition
improved to such an extent that NSAID therapy was no longer required.

For all arthritis assessments, endoscopy data and for all data relating to withdrawals and serious
adverse events, there was apparently a 100% audit of the original CFR performed by the
Sponsor.

Population

Patients that were aged 18 years or older qualified for the study if they had a diagnosis of RA
(ARA criteria) or OA of the hip or knee (ACR criteria) for at least 6 months with a functional
capacity classification of I-III and required NSAIDs. Patients excluded were those with known
or suspected active peptic ulceration or gastrointestinal bleeding, clinically significant renal
or hepatic dysfunction, Crohn’s disease, ulcerative colitis or any other condition which might
preclude the use of NSAIDs. Also, patients who were anticipated to require treatment with any
NSAID or antiulcer drug, other than study medication, were excluded. All patients gave
written, informed consent prior to participating in this study.

Statistical considerations:

A separate randomization schedule was employed for patients with RA and OA with subject
numbers 0001-1000 for RA and 1001-2000 to OA. Patients were randomized in blocks of six
for each center. There were 6 patients (1.2%) lost to follow-up and a further 24 patients were
withdrawn for a pre-existing violation of entry criteria or protocol non-compliance. These
losses were equally distributed and so the total randomized were included as the denominators
for the ITT analysis of efficacy assessments and adverse events profiles.

Power calculations were carried out for the two primary response variables i.e. the -
gastroduodenal ulceration rate and the global assessments of arthritis in general practice.
Regarding the latter, a previous study assessing globals at four months suggested that a sample
size of 200 per treatment group provided 80% power to detect a difference between 50% on

Arthrotec vs Diclofenac SR Protocol 188-96-06-013 page 3



——

one treatment arm and 35.8% (or 64.2%) on the other using a two-sided test at the 5% level of
significance.

The full ITT cohort was used for analysis without excluding those who took no medication or
who were found to be ineligible after admission since there were only 3 such patients in each
group. Missing data for assessments of arthritis for patients who cited treatment failure as
their reason for withdrawal were imputed by carrying forward their last know globals and
night pain. Thése patients were NOT assigned the worst possible score because some
deteriorated by only one grade (e.g. ‘very good’ to ‘good’) and withdrew and so it was felt that
categorization to the worst score overestimated this deterioration.

At baseline, a greater percentage of patients (especially with RA) had a physician’s global
assessment of “very good” in the diclofenac vs Arthrotec 75 group (i.e. 7.1% vs 0.7%,
respectively). This imbalance made it necessary to evaluate the efficacy assessments (globals
and night pain) according to percentage change (improvement or worsening) from baseline
rather than by comparison of the absolute scores at each follow-up visit. Nonetheless, this still
gave rise to categorical data which were analyzed by logistic regression.

Morning stiffness data was also reduced to categorical data and analyzed by logistic regression
while age, sex, site, country, duration of treatment, tablet consumption and concomitant
medication were included as potential covariates in the efficacy assessments.

Survival analyses using time to withdrawal were used to compare the tolerability of the two
drugs. Adverse events with a frequency of more than 2% of patients on either treatment were
compared using Fisher’s exact test.

Results:
The demographics and baseline data of patients entered into this study are noted in the

following first four tables (in ALL the tables, percentages are rounded to the nearest whole
number unless otherwise indicated).

Table 1:  Demographics of Intent-to-Treat Group (%)

Arthrotec 75 Diclofenac 75 SR Overall
Total patients 253 (100) 261 (100) 514 (100)*
OA total 107 (42) 106 (41) 213 41)
RA total 146 (58) 155 (59) 301 (59)
| Age (mean) 59 60
Sex (% female) (69) (69)
OA hip (lefuright/either) 20/20/32 19/16/26 39/36 58
OA knee 65/72/87 58/71/89 123/143/176
left/right/either)
OA duration (yrs) 6.7 7.0 6.9
* 3 patients had a diagnosis of OA and RA; these were excluded from OA patient numbers
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Reviewer’s comment: Randomization appears to have matched the two treatment
groups in terms of baseline characteristics such as gender, age, as well as type, duration
and location (OA) of arthritis. Demographics on race were not included. There is no
target joint identified in the OA population.

Table 2 presents the results of the number of patients with either RA or OA who were taking
either diclofenac alone, Arthrotec (presumably the 50 mg diclofenac formulation), or
misoprostol along with some other NSAID.

Table 2: Prestudy NSAIDs in OA/RA Patients

Arthrotec 75 Diclofenac 75 SR Overall
None 73 70 143
Diclofenac alone 78 76 154
Diclo/misoprostol* 16 11 27

* This refers to Arthrotec combination tablet, a few patients (not listed here) were also taking misoprostol
separately with another NSAID. This table is reviewer generated.

Reviewer’s comment: While randomization may have balanced patients with regards to
prior use of NSAIDs, it is unclear why any patients were receiving diclofenac (with or
without misoprostol) since there needed to be a reason to switch (see objective/rationale

section above).

Table 3, which follows, presents the baseline physician global assessments at baseline for both
OA and RA. Patients were assessed on a 5-point categorical scale.

Table 3: Physician’s Global Assessment - Baseline (%)

OA RA
Arthrotec 75 Diclofenac 75 SR Arthrotec 75 Diclofenac 75 SR

Very Good 3(3) 2(2) 1(1) 11 (7)
Good 33 (32) 28 27) 45 (32) 47 (31)

Fair 51 (49) 56 (55) 73 (1) 75 (48)
Poor 15 (15) 16 (16) 20 (14) 20 (13)
Very Poor 1(1) 0 32 1Q1)

Total 103 (100) 102 (100) 142 (100) 154 (100)

Reviewer’s comment: The discrepancy of RA patients classified as “very good” has
been discussed above in the statistical section. However, overall the patients appear to
be balanced in terms of this baseline global assessment.
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Table 4 below presents the patient’s global score at baseline for both OA and RA. Once again,
patients were assessed on a 5-point categorical scale.

‘Table 4: Patient’s Global Score- Baseline (%)

OA RA
- Arthrotec 75 Diclofenac 75 SR Arthrotec Diclofenac 75 SR

Very Good 5 (5) 3(3) 4(3) 10 (7)
Good 29 (27) 29 (27) 37 (25) 42 (27)
Fair 49 (45) 47 (44) 74 (51) 74 (47)
Poor 20 (19) 25 (24) 25 (17) 25 (16)
Very-Poor 4 (4) 2 (2) 6 (4) 4 (3)

Total 107 (100) 106 (100) 146 (100) 155 (100)

Reviewer’s comment: Once again, the patients appear to be balanced at baseline with
respect to patient’s global assessment at baseline.

BEST POSSIBLE CC?™"

Table § shows the results of patient disposition in this protocol. These results are given both
in terms of all patients and the contributions from patients with either OA or RA separately.

Table 5: Reasons for Ending Study Participation by Arthritis Type ( OA/RA)

Arthrotec 75 Diclofenac 75 SR Overall
Total patients 253 (107/146) 261 (106/155) - 514 (213/301)
Completed 177 (75/102) 184 (79/105) 361 (154/207)
Lost to follow-up 201/1 4 (4/0) 6 (5/1)
Withdrew (total) 74 (31/43) 73 (23/50) 147 (54/93)
pre-cxisting violation of 1 (1/0) 2 (0/2) 3(1/2)
entry criteria
protocol non-compliance 12 (5/7) 9 (4/5) 21 (9/12)
treatment failure 8 (3/5) 7 (0/7) 15 (3/12)
adverse event 53 (22/31) 55 (19/36) 108 (41/67)

Reviewer’s comment: Looking at the two treatment groups, they appear balanced with
regard to numbers and reasons for ending participation in this study. However, it
should be noted that the fixed dose of diclofenac in Arthrotec as given in this study (i.e.
150 mg) is at the high end of the approved indication for OA but at the lower end for
RA; this difference is reflected in the fact that the treatment failures were mostly from
the RA group. The adverse events withdrawals were mainly associated with GI events
(see table 9 in the safety section).
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ON ORIGINAL

Table 6 shows the results in the a primary outcome variable which is the change in global
assessments by the physician for patients on either Arthrotec or diclofenac at final follow-up.

Table 6: Changes from baseline in Physician’s Global Assessment with known outcomes at Final Follow-up
Arthrotec 75 Diclofenac 75 SR p-value
% %
OA (total)’ 100 (n=103) 100 (n=104) 0.537
improved > 2 grades 13.6 13.5
improved by 1 grade 29.1 31.7
no change 35.9 38.5
worsened by 1 grade 16.5 13.5
worsened > 2 grades 4.9 2.9
RA (total)? 100 (n=142) 100 (n=154) 0.139
improved 2 2 grades ~ 11.3 8.6
improved by 2 grades 27.5 25.0
no change 45.8 44.1
worsened by 1 grade 13.4 17.1
worsened > 2 grades 2.1 5.3

! For Arthrotec includes 103, 90 and 83 patients at first/final, second and third visit, respectively. For diclofenac
includes 102 (104), 86 and 82 patients at first (final), second and third visit, respectively. There were 213 patients
in the ITT group.

1 For Arthrotec includes 142, 119 and 109 patients at first/final, second and third visit, respectively. For
diclofenac includes 154, 127 and [14 patients at first/final, second and third visit, respectively. There were 301
patients in the ITT group.

Reviewer’s comment: There appears to be no clinically or statistically significant
differences between Arthrotec and diclofenac in either disease with respect to the
physician’s global assessment. The greatest percentage of patients in either the RA or
OA groups are in the ‘no change’ category.

REST POSSIBLE COPY
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Table 7 which follows presents the other primary outcome variable which is change from
baseline in the patient’s global assessment at final follow-up.

Table 7: Changes from baseline in Patient’s Global Assessment with known outcomes at Final Follow-up

Arthrotec 75 Diclofenac 75 SR p-value
% - %

OA (total) * 100 (n=103) 100 (n=104) 0.690
improved 2 2 grades 19.4 17.3
improved by 1 grade 20.4 25.0
no change 39.8 40.4
worsened by 1 grade 12.6 12.5
worsened > 2 grades 7.8 4.8

- _RA (total)? 100 (n=143) 100 (n=152) 0.952
improved > 2 grades 11.2 11.2
improved by 1 grade 24.5 27.0
no change 44.8 39.5
worsened by 1 grade 12.6 _ 15.1
worsened > 2 grades 7.0 7.2

! See footote 1 of table 5.
? For Anthrotec includes 143, 120 and 109 patients at first/final, second and third visit, respectively. For
diclofenac includes 154 (152), 127 and 114 patients at first (final), second and third visit, respectively.

Reviewer’s comment: There appears to be no clinically or statistically significant
differences between Arthrotec and diclofenac in either disease with respect to patient’s
global assessments. Once again, the greatest percentage of patients are in the ‘no
change’ category for either OA or RA.

The secondary endpoints comparing Arthrotec and diclofenac are shown separately for OA or
RA in table 8 below. The values tabulated are the percentage change from baseline value as
noted at the final follow-up.

Table 8: Percent changes from baseline for secondary outcomes at final follow-up
RA OA
Arthrotec Diclofenac Arthrotec Diclofenac
Night pain improved 29 36 36 41
none 55 47 54 53
worsened 16 17 10 6
(p-value) 0.286 0.233
OSsI* improved 32 40
none 54 48
worsened 14 12
_(p-value) 0.187
HAQ* improved 19 24
none 63 63
worsened 18 13
(p-value) 0.790

* OAI = Osteoarthritis Severity Index; HAQ = Health Assessment Questionnaire
Reviewer’s comment: None of these secondary outcomes seems to have been different
clinically or statistically for Arthrotec or diclofenac 75 SR.
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Safety Results:

There were no deaths noted in this study. One patient (patient 298, BE 0010) with RA
developed a perforated peptic ulcer requiring hospitalization while on diclofenac 75 SR. Table
9 lists withdrawals that were associated with treatment emergent signs and symptoms that
occurred at a rate of 1% or greater.

Table 9: Withdrawals associated with treatment emergent signs and symptoms (> 1%)
Total Arthrotec 75 (n=253) Diclofenac 75 SR (n=261)
WHO term No. % % severe No. [ % % severe
Abdominal pain 48 21 8 15* 27 10 18*
Nausca 30 17 7 6 13 5 11
Diarrhea 20 9 4 9 11 4 20
Vomiting 17 10 4 26 7 3 24
Dyspepsia 10 6 2 8 4 2 18
Flatulence 6 3 1 6 3 1 0
SGPT increased 5 3 1 - 2 1 -
| Vaginal hemorrhage 2 2% 1 - 0 0 -
Other ADEs (s 1 %) 50 24 NA - 26 NA -
Total (withdrawing for ADE) 108 53 ] 209 - S5 20.3 -

NA = pot applicable since sponsor notes ADEs are not mutually exclusive and cannot simply be added one to
another. # : only applies to female patients and total denominator = 174.
* symptoms severity (mild, moderate, severe) of adverse events.

Reviewer’s comment: Adverse events were only those offered spontaneously by the
patients. As can be seen, GI events dominated with suggestions of some differences
in the reporting of the severity of symptoms. The vaginal bleeding has been noted in
other female patients taking misoprostol and is included in its labeling.

Sumniary/Discussion:
Efficacy

The main reason to want to combine a classic NSAID like diclofenac with the GI effects of
misoprostol centers around the decision by the physician that misoprostol should be given to the
patient (i.e. they are at risk from NSAID induced ulceration). The combination drug Arthrotec
should improve compliance (i.e. less medicine to take) provided there are no contraindications
to diclofenac. If it is agreed that the patient most likely to get into trouble with NSAID induced
GI ulceration is the “elderly female”, then this protocol seems to generally study those kinds of
patients (Table 1) although the mean ages could be higher.

The exact purpose of this trial is unclear. It is stated that there will be a “comparison” of

Arthrotec (in the 75 mg diclofenac versus the original 50 mg diclofenac combination, i.e.
Arthrotec IT versus Arthrotec I) and diclofenac (in the SR versus IR formulation) and so this is
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assumed to be an equivalency trial. Such trials, as has been pointed out numerous times by
others, tend to obfuscate issues and reward poor trial design and conduct. This protocol seems
to follow that pattern.

For example, the sponsor notes that in patients already receiving a NSAID, there ‘had to be a
reason to change which could include an expectation of improvement in either efficacy or
tolerability’. As noted in Table 2, roughly one-third of patients entered into this trial were
taking either diclofenac with or without misoprostol. It could well be expected that these
“selected” patients would show “no change” in either efficacy or tolerability. The sponsor
also notes that this study extended the results of previous trials showing efficacy of misoprostol
with a reduction in gastroduodenal ulceration in a more ‘real-life’ setting. Virtually no “real”
patients undergo an endoscopy at a preset time after starting a therapy; patients have endoscopy
for cause. Consequently, the entry criteria for this trial could have excluded patients already
receiving one of the study drugs and included a baseline endoscopy.

The type of information provided in tables 3, 4, 6, & 7 represent what typically has been
presented in NSAID trials in OA and RA as a primary outcome variable. While patient and
physician globals are certainly important to evaluating a drug, others argue they only address
part of the story. The tender and swollen joint counts, especially in RA, may well be a
stronger representation of what is clinically relevant which helps to explain why these variables
are REQUIRED outcomes variables in the ACR 20 responder index (ACR 20: 2 20%
improvement in tender and swollen joint count + > 20% improvement in 3 of S to include
patient and physician globals, patient pain assessment, patient self assessed disability, and
ESR/CRP) that is currently being considered as a sufficient composite endpoint in clinical trials
to allow a label claim to mitigate the “signs and symptoms” in the current draft RA guidelines.
The “traditional” FDA primary efficacy endpoints for RA also include the globals along with
tender and swollen joint counts (need to “win” on 3 of these 4).

Of the secondary outcome variables of night pain (both RA and OA), Osteoarthritis Severity
Index (obviously only in OA) and the HAQ (only in RA), it could be argued that the OSI
represents the other primary efficacy variable (besides the globals) of joint pain generally
sought in OA trials. However, as noted in table 1, there is no “target joint” identified in this
protocol and so any relief of joint pain may come from different joints at different visits.
Similarly, the HAQ is one of the optional components of the ACR 20 index (see above) and so
could be argued to be evidence in support of the globals in the RA patients but the HAQ has
not generally stood alone as a primary outcome in NSAID trials. Night pain is considered to
be too variable to be of help as an outcome measure. There was no comment made on
analgesic use and there were no patients that discontinued NSAID use because it was no longer
required.

Therefore, without the inclusion of the primary endpoints of swollen and tender joint counts
and without a placebo or a flare design (a flare design has traditionally allowed calculation of
the Q-value which has been utilized to estimate differences in NSAID trials); it is difficult to
make accurate conclusions about the efficacy of Arthrotec in patients with either OA or RA.
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Therefore, the following statements apply to this protocol:

e Lack of statistically significant differences in not evidence of equivalence

e Lack of a flare means one can not do the usual Q analysis to assess equivalence

e Lack of “traditional disease specific” endpoints such as tender and swollen joint
counts in RA or target joints in OA, would have made. it bard to claim substantial

evidence even if the study did have a flare and approprjate analysis f'

Safety '

Adverse events (Table 9) were only those offered spontaneously by the patients and there are
no surprises in the sense that GI complaints dominated. The trade-offs in the complex of GI
symptoms between the two treatments as noted by the sponsor (i.c. more abdominal pain alone
or in combination with dyspepsia in patients receiving diclofenac versus the reflux/bloating type
symptoms of nausea, dyspepsia and flatulence with Arthrotec) is interesting but probably of
questionable clinical value. Other adverse events, such as the vaginal bleeding has been noted
in patients taking misoprostol and is included in its labeling. There were no deaths in this
study. Of note in the listing of treatment emergent signs and symptoms that occurred with an
incidence of > 2% (not included) is the apparent increase in nausea in the Arthrotec group but
the similarity in percentages of patients with diarrhea and SGPT increases; the latter data when
analyzed by de novo elevations is used by the sponsor to argue for a potential hepatoprotective
effect of misoprostel.

Conclusions:

This trial was submitted to support the claim of efficacy and tolerability of Arthrotec 75 as
compared to diclofenac 75 mg SR in patients with RA and OA. The information included in
this protocol suggests that although the two treatments seemed to perform similarly, the study
doesn’t provide substantial evidence for efficacy in RA, and probably not in OA.

APPEARS THIS WAY
ON ORIGINAL /S/

(James Witter, M.D., Ph.D. Medical Officer)
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In this submission the sponsor proposes marketing two fixed combination products,
Arthrotec 50 (diclofenac sodium 50mg/misoprostol 200mcg) and Arthrotec 75 (diclofenac
sodium 75mg/misoprostol 200mcg), for acute and chronic treatment of the signs and
symptoms of osteoarthritis and rheumatoid arthritis in patients at risk for developing non-
steroidal anti-inflammatory drug-induced (NSAID-induced) gastroduodenal ulcers. The
diclofenac sodium component would provide the antiarthritic efficacy and the misoprostol
component would provide gastric and duodenal mucosal protection. The proposed dose for
Arthrotec 50 in both osteoarthritis and rheumatoid arthritis is one tablet two or three times
per day (providing 100-150 mg diciofenac and 400-600mcg misoprostol daily); the
proposed dose for Arthrotec 75 is one tablet two times per day (providing 150mg
diclofenac and 400mcg misoprostol daily). A copy of the sponsor’s proposed labeling for
this product is attached to this review as Appendix A.
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BACKGROUND:

Diclofenac sodium (Voltaren) currently is approved for the acute and chronic treatment of
signs and symptoms of rheumatoid arthritis, osteoarthritis, and ankylosing spondylitis.
Recommended dosing is as shown in the table below. In all cases the dosage of diclofenac
should be individualized to the lowest effective dose to minimize adverse effects.

Diclofenac™ * Indications

indicati Dosing

on

Osteoarthritis 100 to 150mg daily in divided doses (50mg b.i.d.
or t.i.d. or 75mg b.i.d.) or 100mg q.d. of the
extended release diclofenac formulation (Voltaren-
XR}

Rheumatoid Arthritis 150 to 200mg daily in divided doses (SOmg t.i.d.
or q.i.d. or 76mg b.i.d.); a dose of 100mg q.d. is
fl recommended for Voltaren XR and the dose rarely
may be increased to 100mg b.i.d. if benefits
outweigh risks. Dosages above 225mg/day are
not recommeanded.

Ankyloging Spondylitis 100 to 125mg daily given as 25mg q.i.d. with an
extra 25mg dose at bedtime if needed

— -
* Diclofenac currently is available as three products. These are: VOLTAREN" (diclofenac
sadium) Delayed Release {enteric-coated) Tablets, available in 25, 50, and 75mg sizes;
CATAFLAM® (diclofenac potassium) Tablets, available in 50mg size; VOLTAREN-XR"
(diclofenac sodium) Extended-Release Tablets available in 100mg size.

Throughout this review, the diclofenac referred to is enteric-coated sodium salt.

reviewer's original table, based on information in the current labeling for diclofenac
products. (See Appendix B).

Misoprostol (Cytotec”) currently is approved for prevention of NSAID (including aspirin)-
induced gastric ulcers in patients at high risk of complications from gastric ulcer, e.g. the
elderly and patients with concomitant debilitating disease, as well as patients with a high
risk of developing gastric ulceration, such as patients with a history of ulcer. The
recommended misoprostol dose is 200mcg four times daily with food; the last dose of the
day should be taken at bedtime. Though not yet approved for prevention of duodenal
ulcers in patients taking NSAIDs, misoprostol has been recommended by the FDA as
approvable for this indication at a dose of 200mcg q.i.d. If the 200mcg q.i.d. dose cannot
be tolerated, 200mcg t.i.d. may be used for the prevention of NSAID-induced gastric uicer
(See Division’s approvable letter to the sponsor dated June 6, 1996 and attached to this
review as Appendix C}. A copy of the currently approved misoprostol (Cytotec) labeling is
attached as Appendix D.
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MATERIALS REVI

EWED:

This submission consists of 353 volumes. Contents of the volumes are as listed below:

Vol.
Vol.

Vols
Vol.
Vols
Vols
Vols
Vols
Vols
Vols
Vol.

®o 00000000

1.1
1.2

. 1.3 through 1.10
1.11

. 1.12 through 1.26

. 1.27 through 1.46

. 1.47 through 1.129
. 1.130 through 1.176
. 1.177 through 1.217
. 1.218 through 1.352
1.353

Index

Summary {including proposed labeling, summaries of major
submission sections, and benefit/risk discussion)

Chemistry, Manufacturing and Controls

Samples, Methods Validation and Labeling

Nonclinical Pharmacology and Toxicology

Human Pharmacokinetics and Bioavailability

Ciinical Data Section

Statistical Section

Case Report Tabuiations

Case Report Forms

Patents, Patent Certification and Other Information

Also, information and data from the clinical trials have been submitted to the Division in an

electronic format

(CANDA).

The sponsor has submitted reports of 7 “pivotal” clinical studies to support the efficacy
and safety of Arthrotec 50 (diclofenac 50mg/misoprostol 200mcg) and/or Arthrotec 75
(diclofenac 50mg/misoprostol 200mcg) for treatment of signs and symptoms of arthritis
with concurrent prevention of gastric and duodenal ulcers. Also, there are 5 additional
“supportive” efficacy and safety studies. The Arthrotec formulations used in these trials
were not the same as the formulations the sponsor intends to market.

The Arthrotec formulations the sponsor intends to market contain diclofenac sodium
enteric-coated core and misoprostol dispersed in a
the enteric-coated core. The following table lists the 7 “pivotal” and 5 “supportive”

in an -

studies:

Summary of Efficacy Studies

Disease Population

Study

I Osteoarthritis

IN2-89-02-296

=

Study Medication Comments
Doses’

{treatment duration)

ABO b.i.d.r.id. vs
diclofenac
(4 weeks)

—

Osteoarthvitis IN2-89-02-298 A50 b.i.d./t.i.d. vs
diclofenac
{4 weoks]
Osteoarthritis IN2-90-02-321 A50 b.id. vs

piroxicem or naproxsn
(4 weeks)
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Osteoarthritis NN2-94-02-349 AS50 t.i.d., A75 b.id.,
vs diclofenac 75mg
b.i.d. vs placebo

(6 weeks)

L}

Rheumatoid arthritis IN2-89-02-289 A50 b.i.d.A.id. vs
diclofenac
112 weeks)

Rheumatoid arthritis IN2-89-02-292 A50 b.i.d.rid. vs
diclofenac
{12 weeks]

Rhpumatoid Arthritis NN2-94.02-352 AS0 t.i.d. and A7S

b.i.d. vs diciofenac vs
placebo O
{12 weeks)

||

Osteoarthritis or EB2-87-02-269 diclofenac 50mg
Rheumatoid Arthritis + misoprostol
200mcg b.i.d.A.i.d.
vs diclofenac
b.i.d.r.i.d.

(52 weeks]

Ankylosing spondylitis IN2-89-02-304 ABO b.i.d.A.i.d./q.i.d.
vs diclofenac
- {8 weeks)

Musculoskeletal IN2-90-02-305 AS50 b.i.d.Mt.i.d. vs
disorders diclofenac
{14 days)

Musculoskeletal EN2-81-02-306 A50 tid. vs
disorders diclofenac
(7 days)

Long-term ssfety study IN2-89-02-297 ABO b.i.d.n.i.d.
{24 months]

l—

* A50 = Arthrotec 50 = Arthrotec | (diciofenac 50mg/misoprostol 200mcg);
A75 = Arthrotec 75 = Arthrotec i {diclofenac 76mg/misoprostol 200mcg);
Where no diciofenac dose is indicated, the dose in mg is the same amount a5 in the combination treatment

being studied.

* For these studies the manufacture dates and lot numbers were ditferent (esrlier) than those of used in the
other clinical trials and in the biosquivalence studies.

reviewasr's original table

Results of the 5 clinical trials in which endoscopy was done to examine ulcer rates in
arthritis patients treated with diclofenac/misoprostol combination as compared to rates in
arthritis patients treated with NSAID alone are presented and discussed below. In addition,
Study 352, in which endoscopy was not done but which was one of the two studies using
the diclofenac/misoprostol formulations most similar to those the sponsor intends to
market, is discussed. (The sponsor’s efficacy results for treatment of arthritis signs and
symptoms are stated briefly but are not discussed here. Antiarthritic efficacy is being
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addressed by the Division of Anti-inflammatory, Analgesic, and Ophthalmologic Drug

Products).

BIOEQUIVALENCE STUDIES:
A number of different formulations of Arthrotec were studied during the drug development
process. None of the clinical trials used the exact products the sponsor intends to market.

Because the clinical trial formulations were not the formulations the sponsor intends to
market, the sponsor has attempted to link the trial formulations to the formulations
proposed for marketing [Arthrotec 50

bioequivalence studies. These studies have been reviewed by the Division of

and Arthrotec 75 -

1 through

Pharmaceutical Evaluation (Dr. H-RChoi). Findings for diclofenac and misoprosto! acid AUC
and C,,,, are summarized in the table below.. [Note: For misoprostol, misoprostol acid, the

active metabolite of misoprostol, was measure

d]. For bioequivalence to be established, the

ratio of the test product values to the standard product values the 90% confidence interval
should be within the range of

Summary of Some important Bioequivalence Study Results

—

—

Comparison Study Diclofenac Misoprostol Acid "
ratio AUC ratio Cmax ratio AUC ratio Cmax
{90% Ci) (90% Ch (30% Ci) {90% ClI)
Arthrotec 50: “
343 96.9% 87.6 104.5% 103.7%
(91.2%, 102.9%) {80.1%, 95.8%) (96.8%, 112.9%) (93.1%, 115.4%)
332 112.7% 8.7% 95.8% 97.2%
1106.0%,119.9%) 79.3%, 99.2%) {84.1%,109.1%) (85.9%, 110.0%)
354 102.0% 100.3% 106.0% 7.8%
(92.1%, 112.9%) | (81.3%, 123.8%) {94.0%, 119.6%) @5.2 , 102.6%)
354 97.7% 97.5% 97.4% 99.8%
(88.2%, 108.4%) | (79.0%, 120.3%) (86.7%, 109.4%) (85.4%, 116.6%)
345 98.9% 89.56% 87.8% 83.7%
(91.2%, 107.4%) | (77.6%, 103.3%) (83.0%, 93.0%) (77.9%, 89.8%)
Arthrotec 75:
353 100.7% 100.3% 102.1% 103.2%
(91.3%, 111.1%) {88.4%, 113.7) {96.0%, 108.6%) (91.4%,116.6%)
346 108.6% 75.9% 112.8% 113.4%
(93.6%, 125.9%) {60.6%, 95.2%) !101 .59%. 125.4%) 195.5%. 134.6%)

C) =confidence interval

reviewer’s original table basad on information in Clinical Pharmacology and Biopharmaceutics Review
dated 10/31/96

Arthrotec 50: For Arthrotec 50 no direct bioequivalence comparison was made between
the formulation used in the pivotal trials ,

1 Il, Study 349 and Study 352] and
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marketed Cytotec + Voltaren. Rather the sponsor has linked these formulations through
two bioequivalence studies. was compared to - {Study
343) and FDA Biopharmacetutics found these to be bioequivalent with respect to both
diclofenac AUC and Cmax and misoprostol AUC and Cmax. was also
compared to marketed Cytotec + Voltaren (Study 332). In that study, the confidence
intervals for ratios of the misoprostol and diclofenac AUCs and for misoprostol Cmax were
within an acceptable range; however, the lower limit of the confidence interval for the ratio
of Cmax of diclofenac fell slightly outside the range. FDA Biopharmaceutics concluded,
“Arthrotec 50 is bioequivalent to Voltaren alone for diclofenac AUC and
Cmax; Arthrotec 50 mg is also bioequivalent to Cytotec alone for
misoprostol acid AUC and Cmax.” (Dr. H.-R. Choi, Clinical Pharmacology and
Biopharmaceutics Review, dated 10/31/96, p.19). Therefore, it seems reasonable to me to
conclude that, gastrointestinal protective efficacy information from the misoprostol efficacy
information for Study 349 should be applicable to Cytotec as well, and
the same should be true for the antiarthritic efficacy in Studies 349 and
352 and Voltaren.

For Arthrotec 50 there was no direct or indirect bioequivalence comparison of the product
proposed for marketing and to either already marketed Cytotec + Voltaren
or to the pivotal clinical trial formulation . was compared
to the Arthrotec 50 formulation (Study 354). The ratio Cmax for Proposed
Product B fell below the lower range allowed. FDA Biopharmaceutics review concluded
that Arthrotec 50 and proposed Product B were bioequivalent with regard to
diclofenac but not with regard to misoprostol acid rate of absorption. [Another study
(Study 345) of a formulation identical to except for diclofenac supplier also
failed to demonstrate bioequivalence of the product to the
formulation). The sponsor did not compare the formulation to any other
Arthrotec formulations. The sponsor states: “The indirect bioavailability link was
established via the marketed Arthrotec” tablets which were identical to clinical
supply Il with exception of misoprostol dispersion {(duplex vs. simplex) and the site of
manufacture (Figure 8). The duplex vs. simplex dispersion process, however, had no
impact on the bioavailability of misoprostol. This was established not only with Cytotec?
tablets (study NB2-87-02-280) but also in the development of Arthrotec” tablets from
switching * (NDA Vol. 1.2, p. 2-165). [Sponsor’s
Figure 8 is attached as Appendix E]. It should be noted that Clinical Supplies | and I ditfer
from each other in several regards (i.e., manufacturing site, diclofenac source, size,

in addition to dispersion process. In this reviewer’'s
judgement the information provided is not sufficient to justify an assumption of
bioequivalence between Arthrotec and " {and thereby to Cytotec
+ Voltaren). Therefore, approval of the proposed Arthrotec 50 formulation
cannot be based on efficacy data from clinical trials of Cytotec.

Arthrotec 75: For Arthrotec 75, the drug used in the clinical trials was
compared with regard to both diclofenac and misoprostol to the product the sponsor
intends to market ’ ) and the two formulations were found to be bioequivalent.
In another study (Study 346) was not bioequivalent to already marketed
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Cytotec + Voltaren. There was no direct bioequivalence study comparison of Product
conncurrently administered marketed Cytotec + Voltaren. However, based on
bioequivalence Studies 353 and 346, Product would supply on average about 13%
more diclofenac AUC but have a Cmax for diclofenac about 93% that of Voltaren and it
would supply on average about 8% more misoprostol AUC and have a Cmax equal to
108% that of Cytotec [personal communication, Dr. H-RChoi, FDA Biopharmaceutics].
Therefore, based on these bioavailability studies, while efficacy results seen with the
product used in the clinical trials should be extrapolatable to the Arthrotec 75 product
intended for marketing (Product efficacy results from studies of Cytotec alone and
Voltaren alone may not be directly applied as pivotal studies to support the approval of
Arthrotec 75 (US Product C).

CHEMICAL COMPOSITION OF ARTHROTEC FORMULATIONS PROPOSED FOR
MARKETING:

Chemical composition of the Arthrotec 50 (diclofenac 50mg/misoprostol 200mcg) and
Arthrotec 75 {diclofenac 75mg/misoprostol 200mcg) intended for marketing are given in
the table below:

Composition of Arthvotec Formulations intended for Marketing
— — ——————— ——
Amount® Per Tablet (mg) 1

Arthrotec 50 Arthrotec 75
{diclofenac 50mg/misoprostol 200mceg) (diclofenac 75mg/misoprostol 200mcg)

Diclofenac Sodium
* HLactose,

‘ Starch (Corm)
* ||Potyvidone (Povidone} K-30
+ |[|Magnesium Steasrate

» §Methacrylic Acid Copolymer
» § Sodium Hydroxide

, i Talc

. H Triethy! Citrate

Misoprostol.
« §Microcrystalline Cellulose
« J Crospovidone

Hydrogenated Castor Oil ©

Tota! Tablet

e

“

REVIEW OF CLINICAL STUDIES:
i Protocol: NN2-94-02-349: A Comparative Study of the Efficacy and Upper
Gastrointestinal Safety of Diclofenac 50mg/Misoprostol 200mcg‘TlD, and
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Diclofenac 75mg/Misoprosto! 200mcg BID in Treating the Signs and Symptoms of
Osteoarthritis (NDA Vol. 1.77, p. 8-12962 through 1.82, p. 8-15600)

A. investigators: This study was carried out from April 18, 1994 to December
15, 1994 in the United States. It involved 59 investigators 55 of whom
enrolled at least 1 subject. The principal investigators were as follows. (No
sites were listed for designations US0033, US0042, US0043, and US0056).

NN2-54-02-349: Principal investigators

{Us0001)
Richard D. Aaronson,M.D.
- Surburban Heights Medical Center
333 Dixie Hwy
Chicago Heights, IL 60411

{US0002)

James T. Halla, M.D.
1927 Pine Street
Abilene, TX 79601

(US0003)

David G. Kogut, M.D.
Piedmont Gastroenterology
1835 Davie Avenue
Statesville, NC28677

(US0004)

Richard B. Lies, M.D.
Wichita Clinic

3311 East Murdock Street
Wichita, KS €7208

{US0005}

Howard W. Marker, M.D.
Memphis Madicsl Specisliste
6005 Park Ave., Ste 200
Memphis, TN 38119

{US0006)

Sanford K. Roth, M.D.
Arthritis Center, Ltd.
3330 N. Second Street
Ste 601

Phoenix, AZ 95012

{US0007)
David H. Sikes, M.D.*
Florida Medical Clinic
38035 Medica! Center Ave.
Zephyrhills, FL 33540

*{and 2 other FL addresses)

{US0030)

Benjamin Levy, M.D.

Hartford Center for Clinical Research
25 Main Strest

Harttord, CT 06106

(US0031)

Willaim S. Makarowski, M.D.
Hamot Medical Center

201 State Street

Erie, PA 16550

(US0032)
Joseph B. Liotti, D.O.*
Future Healthcare Resaarch Center
101 Old Short Hills Road
West Orange, NJ 07052
*(and 1 other NJ address)

{(US0034)

Nimish B. Vakil, M.D.

Sinai Samiritan Medicai Center
945 N. 12th Strast
Milwaukea, Wi 53233

{US0035)
Pierre A d'Hemecourt, M.D.*
VRG of Bethesda
4930 Del Ray Ave
Ste 401 and 402
Bethesda, MD 20814
“({eand 1 other MD address)

{US0036)
Chester L. Fisher, M.D.*
VARG of Atiants
1800 Peachtree Road
Ste 504
Atlanta, GA 30309
“(and 7 other GA address)

{US0037)

David K. Cheng, M.D.*

VRG of Indianapclis

8202 Clearvista Pkwy

Bidg 8, Ste D &E

Indianapolis, IN 46256
*(snd 1 other IN address)
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({USO008}
Elizabeth A. Tindall, M.D.*
Portland Medical Associates
10201 SE Main Street, Ste 29
Portiand, OR 97216

“(and 1 other OR address)

(US0009)

Craig W. Wiesenhutter, M.D.*

Coeur d’'Alene Arthritis Center

950 lronwood Drive

Coeur d'Alene, ID 83814
*(and 1 other ID address)

(US0010)
Andrew R. Baldsssare, M.D.*
Arthritis Consultants, inc.
522 N New Balias Rd.
Ste 240
Saint Louis, MO 63141
*(and 2 other MO addresses)

{US0011)
Carieton B. Davis, M.D.*
Monroe Clinic Foundation
411 22nd Avenue
Monroe, W1 53566

*{angl 2 other WI addresses)

{US0012)

Joseph H. Gaziano, M.D.
Sterling Rock Falls Clinic
101 E. Miller Road
Sterling, IL 61081

(US0013)
E. Robert Harris, M.D.

13203 Hadley Street, Ste 106
Whittier, CA 90605

(USO014)

Lawrence P. McAdam, M.D.*

227 W Janss Road

Ste 300

Thousand Osks, CA 91360
*{and t other CA address)

{US0015)
Alan . Rosenthal, Pharm.D.*
Heartland Research Center, inc.
100 N. Msin Street
Ste 707
South Bend, IN 46601

*{and 4 other IN addresses)

(US0038)

Deniel J. Thompson, M.D.*

VRG of Milwaukee

833 N. Mayfair Road

Ste 308

Wauwatosa, Wi 53226
*(and 2 other W addresses)

{US0039)
Sandra Stine, M.D.*
VRG of Orando
22 W. Lake Beauty Drive
Ste 103
Orlando, FL 32806
*{and 1 other FL address)

(US0040)
Philip G. Poirier, M.D.*
VRG of Phoenix
1301 E. McDowell Road
Phoenix, AZ 85006

*(and 1 other AZ address)

(US0041)
Richard K. Bath, M.D.*
David E. Ballard, M.D.
2800 Winsiow Ave., Ste 504
Cincinnati, OH 45236

*{and 1 other OH address)

{USD044)

David B. Stanton, M.D.
1140 W. Laveta

Ste §50

Orsnge, CA 92668

{US0045)
John L. Skosey, M.D., Ph.D.*
Macneal Hospitsl
3249 S. Oak Park Ave.
Berwyn, IL 60402

*{snd 1 other IL address)

{US0046)
Paul Dalgin, M.D.*
Medical Associates of Stamford
1100 Bedford Strest
Stamford, CT 06905
*(and 1 other CT address)

{US0047)

Timothy Spiegs!, M.D.*
Sansum Medical Clinic
317 W. Pueblo Street
Santa Barbara, CA 83105
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(US0016)
Bavikatte N, Shivakumar, M.O.*
PCGI Clinic of Quad Cities
1351 West Central Park, Ste 3700
Davenport, 1A 62904

*(and 2 other |A sddresses)

{UsS0017)

Phillip D. Toth, M.D.*

Midwest Heart Assaciates

3268 N. Meridian Street

Indianapolis, IN 46208
*{and 1 other IN address)

{USD018)

Charles F. Barish, M.D.

Wsake Intarnal Medicine
Consultants, Inc.

3100 8Biue Ridge Rd., Ste 300

Raleigh, NC 27612

(US0019)
Robert E. Ettlinger, M.D.*
Cedar Medical Center
1901 S. Cedar Street
Tacomas, WA 98405

*(and 2 other WA addresses)

{US0020)

Roy M. Fleischman, M.D,
Metroplex Clinical Research Center
5939 Harry Hines Bivd.

Dallas, TX 75247

{US0021}
Ronald E. Pruitt, M.D.*
Nashville Medical Research Inst.
4230 Harding Rd.
Nashville, TN 37205

*{and 2 other TN addresses)

{US0022)
Kumjad Unnoppset, M.D.*
Future Healthcare Research Center
2151 Highland Ave. S, Ste 320
Birminghsm, AL 352056

®{and 4 other AL addresses)

(US0023)
William S. Mullican, Jr., M.D.*
Medisphere, Inc.
801 St. Mary's Drive
Evansville, IN47714

*(and 2 other IN addresses)

(US0024)

Francis X. Burch, M.D.
Northeast Medical Group
8527 Vifiage Drive

Ste 207

San Antonio, TX 78217

(US0048)

Richard Jaszewski, M.D.
VAMC

Southfield and Outer Drive
Allen Park, Mi 48101

{US0049)
Frederick Dietz, M.D.*
Rockford Memorial Hospital
2400 N. Rockton Ave.,
Rockford, L 61103

*(and 1 other IL address)

{US0050)
Marc J. Zuckerman, M.D.*
Texas Tech Univ. Health Sciences Center
4800 Alberta Ave.
El Paso, TX 79905-1298
*{and 1 other TX address)

(US0051)
Michaal E. Luggen, M.D.*
Jewish Hospital of Cincinnati
3200 Burnet Avenue
Cincinnati, OH 45229
*{and 1 other OH address and 1 KY
address)

{US0052)

Richard H. White, M.D.

Univ. of Calif. Davis Medical Center
2400 Stockton Bivd.

Sacramento, CA 395817

{US0053)

Jay L. Goldstein, M.D.

Univ. of Hlinois Medical Center
1740 W. Taylor Street
Chicago, IL 60612

(US0054)

Ronald P. Fogel, M.D.
Henry Ford Hospital
2799 Grand Bivd.
Detroit, Ml 48202

{(US0055)

Steven H. Stern, M.D.

Univ. of Louisville School of Medicine
Ambulatory Care Bidg.

3rd Floor

Louisville, KY 40202

{US0057)

Muhammad A. Khan, M.D.
Metrohesith Medical Center
2500 Metroheatth Drive
Cleveland, OH 44109-1998
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(US0025) {US0058)

Arthur L. Weaver, M.D.* Salam Zakko, M.D.*

Arthritis Center of Nebraska Univ. of Connecticut Medical Center

2121 S. 56th Street 262 Farmington Ave.

Lincoln, NE 68506 Farmington, CT 06030

*{and 1 other NE sddress) *{and 1 other CT address)

{US0026) {US0059)

James |. McMillen, M.D.* Elizabeth R. Eibert, M.D.*

3335 Market Strest VRG of Tampa

Camp Hill, PA 17011 2727 Maertin Luther King Jr. Bivd.

*(snd 1 other PA address) D
Ysmpa, FL 32607
*{and 1 other FL address)

(US0027) (US0029)

Timothy T. Brady, M.D.* Milan L. Brandon, M.D.

St. Louis Center for Clinical Research 2800 third Ave

13303 Tesson Ferry Road, Ste. 45 San Diego, CA 92103-6281

Saint Louis, MO 63128

*{and 4 other MO addresses)

(US0028)

Mark A. Korsten, M.D.

VAMC

130 W. Kingsbridge Road

Bronx, NY 10468

- from sponsor's table, NDA Vol. 1.77, pp. 8-13004 through 8-13016
B. Objectives: This study had two primary objectives:

1. To compare the antiarthritic efficacy of diclofenac versus placebo and
Arthrotec | (diclofenac sodium 50mg/misoprostol 200mcg) and
Arthrotec |l (diclofenac sodium 75mg/misoporstol 200mcg) versus
diclofenac in treating the signs and symptoms of osteoarthritis (OA).

2. To compare the incidences of gastric ulcers associated with the use
of diclofenac and Arthrotec | and Arthrotec |l in osteoarthritis patients.

The sponsor also intended to assess the safety of the four treatments.

C. Design: This was a double-blind, placebo-controlled, parallel group

comparison of 4 treatments (placebo, diclofenac 75mg b.i.d., diclofenac
50mg/misoprostol 200mcg t.i.d., and diclofenac 75mg/misoprostol 200mcg
b.i.d.) which were adminstered for 6 weeks.

APPEARS THIS WAY
ON ORIGINAL
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The protocol states that the patients, in the order in which they are enrolied
in the study, were to be assigned to study treatment according to a
computer-generated randomization schedule prepared at Searle prior to the
start of the study. The sponsor has not submitted the randomization list
{though the list of subject assignments is included).

Subjects: These were to be 550 males or females of the legal age of
consent and having a diagnosis of osteoarthritis of the hip and/or knee with
arthritis in flare state, and having history of gastrointestinal ulceration {or
numerous erosions) but without upper gastrointestinal ulcers or > 10
erosions at time of study entry.

Criteria for a diagnosis of osteoarthritis were:
At least 3 of the following:
. Pain aggravated by motion and, at least partly, relieved by rest;

. Limitation of the range of motion;
- Inactivity of stiffness;
- Tenderness on pressure;
- Confirmation indicative of osteoarthritis by joint fluid analysis when effusion was
present;
AND

Radiologic evidence of osteoarthritis by any of the following: joint space narrowing,
subchondra!l bony sclerosis (sburnation), bone cysts, and/or gross deformity and subluxation
and/or loose bodies.

The additional entry criteria were:

1. Patient must have Functional Capacity Classification of Class { [complete functional
capacity with ability to carry on all usual duties without handicaps), Class I}
{functional capacity adequate to conduct normal activities despite handicap of
discomfort or limited mobility of one or more joints), or Class |l [fuctional capacity
adequate to perform only a few or none of the duties of usual occupation or of self
care];

2. Pstient's osteoarthritis must be in a "flare” state which was to be demonstrated in
one of three ways:

8. Patients who were stable and well-controlled on an NSAID or analgesic
regimean were to have baseline Screening Arthritis Assessments and then be
discontinued from their treatment regimen and must be demonstrated to
have within 3 to 14 days of discontinuation at least 2 of the following 3
criteria: an increase of one or more grades in the Physician's Global
Assessment of Arthritic Condition; an increase of one or more grades in the
Patient's Global Assessment of Arthritic Condition; an increase of 2 or more
points in the Osteoarthritis Severity Index.

b. Patients whose osteoarthritis is not controlled on current NSAID or analgesic
therapy must discontinue their current therapy and be demonstrated to meet
at least 2 of the following criteria: Physician’s Global Assessment of
Arthritic Condition of "poor”® or "very poor”; Patient's Global Assessment of
Arthritic Condition of "poor” or "very poor™; Osteoarthritis Severity index
27.

c. Patients not on any treatment for their osteoarthritis whose osteoarthritis is
not controlled must be demonstrated to meet at least 2 of the following
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5.

criteria: Physician's Global Assessment of Arthritic Condition of "poor™ or
“very poor”; Patient's Global Assessment of Arthritic Condition of "poor” or
"very poor®; Osteoarthritis Severity index > 7.

Patient must have a documented history of a gastric, pyloric channel or duodenal
ulcer and/or greater than 10 erosions in the stomach or greater than 10 erosions in
the duodenum on endoscopy;

Female patients of chiidbearing potential must have a negative serum pregnancy test
within 72 hours of first study drug dose and must have been using effective
contraception since her last menses and must continue to use effective contraception
throughout the study.

Patient must give written informed consent.

Criteria for exclusion were:

j 1.
; 2.

10.

11.

12.

13.

lactation;

inflammatory arthritis other than osteoarthritis, or acute joint trauma a the site of
osteoarthritis; .

presence of active gastrointestinal disease;

presencs of esophageasl, gastric, pyloric channel or duodenal ulcer or more than 10
erosions in the stomach or more than 10 erosions in the duodenum;

history of any gastric or duodenal surgery other than a simple oversew;

presence of chronic or acute renal or hepatic disorder, significant cosgulation defect,
malignancy of any type, or history of malignancy (other than history of surgically-
removed basal cell carcinoma or othar surgically-removed carcinoma without svidence
of recurrence for 5 years);

intent for subject to be hospitalized for bed rest due to arthritic condition or for joint
replacement surgery; .

use of corticosteroids or anticoagulants within 30 days prior to first study drug dose
or anticipated need for thess medications during the course of the study;

use of NSAIDs or any snalgesic within 3 days prior to baseline arthritic assessments.
[Patients taking < 325mg aspirin per day for non-arthritic reasons for at least 30 days
prior to the first dose of study medication were aliowed to continue with this regimen
through the study).

requiremant for anti-ulcer therapy other than Amphogel” up to 6 tablets per day
during the course of the study;

use of any investigational medication within 30 days prior to the first dose of study
medication or schaduled use of other investigational medication during the course of
this study:

known hypersensitivity to diclofenac or other NSAIDs, or misoprostol or other
prostaglandins;

subject previously admitted to this study.

E. Study Drugs: Study drugs used in this trial were as follows:

Arthrotec | (diclofenac 50mg/misoprostol 200mecg) -
tablets consisting of 200mcg misoprostol " in a fixed
combination with 560mg diclofenac sodium enteric coated

Arthrotec Wl {diclofenac 75mg/misoprostol 200mcg) -
tablets consisting of 200mcg misoprostol in a fixed
combination with 75mg diclofenac sodium enteric coated
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« Plain white placebo tablets, identical in appearance to the
diclofenac/misoprostol tablets;

» Diclofenac sodium 75 mg - plain white tablets, consisting of a placebo
mantle in a fixed combination with 75mg diclofenac sodium enteric-
coated core. [Note: The original prototcol called for diclofenac
sodium to be supplied as a blue hard gelatin capsule, but this was
changed by protocol amendment prior to initiation of the study]).

Dosing of the double-blind medications was as follows: At Baseline and
again at Week 2, patients were issued a carton of study medication
containing three bottles of tablets, Patients were instructed to take one
tablet from the bottle labeled "morning dose™ with breakfast, one tablet from
the bottle labeled "afternoon dose” with their noon meal, and one tablet from
the bottle labeled "evening dose” with the evening meal. Patients on b.i.d.
regimens received placebo at their noon dose.

Patients also were dispensed and allowed to use Amphogel (aluminum
hydroxide) 0.6 gram tablets up to 6 tablets daily as needed for
gastrointestinal symptoms.

it should be noted that the enteric-coated diclofenac sodium formulation used
in this study is not an approved formulation. [The only formulation approved
for marketing in the U.S. at present is Voltaren® (CIBA/Geigy), a formulation
which contains diclofenac sodium in a delayed-release (enteric-coated)
tablet].

Study Plan: Qualified patients underwent complete physical examination and
a complete medical history was taken. Baseline clinical chemistry and
hematology laboratory tests and serum pregnancy test, where appropriate,
also were done. Screening assessments were performed within 14 days
prior to first dose of study medication.

For each patient enrolled, a baseline evaluation was made of arthritic disease
activity consisting of physician global assessments [Physician's Global
Assessment of Arthritic Condition and Osteoarthritis Severity Index] and
patient global assessments [Patient's Global Assessment of Arthritic
Condition and Patient Assessment of Arthritis Pain]. Following are
descriptions of the rating scales for arthritis assessments:

The Patient's Global Assessment of Arthritic Condition was to be indicated as:

1 =very good; 2 =good; 3 =fair; 4 =poor; 5=very poor, in response to the question
"Considering sil the ways your arthritis affects you, how are you doing today?”
Patients also were to rate their arthritis pain on a 10cm visual analogue scale where
0 =no pain and 10 =very severe pain. The patient’s assessment of arthritis pain was
scored initially on study worksheets and then transcribed to the case report forms.

The Physician's Global Assessment of Arthritic Condition "is a subjective assessment
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based on the patient's disease signs, functional capacity, physical examination, and
laboratory values” and was given as: Grade 1 =very good; Grade 2 =good; Grade
3 =fair; Grade 4 =poor; Grade 5 =very poor. [This assessment was to be
ndependent of the Patient's Global Assessment].

The Osteoarthritis Severity Index assessed the hip and/or knee for severity and
consisted of scored responses ("no difficulty” =0; “with difficulty” =1;
"impossible” = 3) to questions about nocturnal pain, duration of morning stiffness,
pain on standing, pain on walking, pain on rising from sitting position, maximum
walking distance, and activitias related to daily living. This assessment was scored
initially on study worksheets and then transcribed to the case report forms.

Functional Capacity was classified as follows:

Class | (Complete functional capacity with ability to carry on all usual duties without
handicaps;

Class il (Functional capacity adequate to conduct normal activities despite handicap
of discomfort or limited mobility of 1 or more joints);

Class Il (Functional capacity adequate to perform only few or none of the duties of
usual occupation or of self care);

Class IV (Largely or wholly incapacitated with patient bedridden or confined to
wrheelchair, permiting little or no self care).

Upper gastrointestinal endoscopy was to be performed within 7 days prior to
first study drug dose. A copy of the Endoscopy form used as part of the
Case Report Form is attached (Appendix F). [The form for the final
endoscopy was essentially the same as that used for the pretreatment
endoscopyl. The plan for analysis of endoscopic findings indicated that the
mucosa of the stomach and the duodenum were each to be scored using the
following grading system:

——— e
Grade Description

0 No visible lesions {i.e., normal mucoss)
1 1-10 petechiae
2 > 10 petschiae
3 1-5 erosions*®
4 6-10 erosions*
3 11-25 erosions*

6 > 25 erosions®
7 Ulcer**®

| —

—
* An erosion is defined as a lesion producing 8 definite break in the mucosa but
withourt depth.

** An ulcer is defined as any break in the mucosa at least 3mm in diameter with
unequivocal depth.

sponsor's table, NDA Vol. 1.77, p. 8-13146
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This fina) scoring of the endoscopic findings appears to have been done by
the sponsor after patients had completed the study. It is not clear whether
the blind had been broken for the study at the time this scoring was done.

Patients were randomized to treatment for 6 weeks with double-blind
medication with followup visits at Week 2 (14 + 3 days} and Week 6 (42+5
days) from the date of first dose of study medication. The schedule of
observations and procedures during the study is summarized in the table
below:

Study 349: Schedule of Observstions and Procedures

Time During Study
Screening* Baseline Week 2 Week 6
(1413 days) (4245
days)

Medical History X
Physical Exam X X
Arthritis Assessment x* X X X
Endoscopy X X
Laboratory Tests X X
Randomization X
Dispense Study Medications X X
Tablet Counts X X

® Pati

- —— m
* Screening arthritis assessment data to be recorded on worksheets to be retained at the site;

ents to be in osteoarthritis flare at baseline assessments

sponsor’s table modified, NDA Vol. 1.77, p. 8-13122

Patients were treated as outpatients. Use of medications other than the
issued study medications was to be recorded in the case report forms. The
following non-study medications were specifically forbidden: NSAIDs*,
analgesics, anti-ulcer drugs (including antacids), corticosteroids,
anticoagulants. Patients were dispensed and allowed to use up to 6
Amphogel tablets daily as needed for gastrointestinal symptoms. Patients
were permitted to take calcium carbonate up to 1500mg per day. [*Patients
taking < 325mg of aspirin daily for non-arthritic reasons for at least 30 days
prior to first dose of study medication were allowed to continue this
throughout the study].

Patients were issued diary cards on which to record any adverse events and
any non-study medications used during the study. These were inspected by
the study personnel at each visit and information transcribed to the case
report forms.



