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1. EXECUTIVE SUMMARY

1.1 Conclusions and Recommendations

Forest Laboratories proposes an oxycodone HCl/ibuprofen combination product {or the
short-term management of acute, moderate to severe pain. The primary claim of the applicant is
that the combination product produces greater efficacy than placebo and each of the individual
components as measured by magnitude of pain reliet und reduction in pain intensity. My review
of the statistical evidence from the previously reviewed dental pain studies and the current study
in lower abdominal pain suggests that the analgesic efficacy of the combination product has been
demonstrated in a single-dose setting.

1.2 Brief Overview of Clinical Studies

Oxycodone HCl/ibuprofen is a fixed-ratio combination drug product containing two approved
products namely oxycodone (an opioid) and ibuprofen (a nonsteroidal anti-inflammatory agent).
The combination drug product was introduced to the Division of Anesthetic, Critical Care, and
Addiction Drug Products via IND 52.310. The clinical development plan was discussed during
several meetings between the applicant and the division. Issues addressed included the
appropriateness of the proposed indication and the need for multi-dose studies.

On 20 December 2001, the applicant submitted a New Drug Application (NDA 21-378) for
oxycodone HCl/tbuprofen. Evidence of the analgesic efficacy of the product was primarily
derived from two randomized, double-blind, multi-center trials (OXY-MD-05 and
OXY-MD-06). Upon completion of the review, the division notificd the applicant of the
approvability of the product and the need to address several deficiencies. Subsequently, Forest
submitted separate requests for dispute resolution to the hicrarchical levels within the agency.
The acting director of the Center for Drug Evaluation and Research, Dr. Steven Galson, advised
the applicant of possible options to address the deficiencies and concerns of the division.
Currently, the applicant has submitted multiple-dose safety data and a randomized, double-blind,
multi-center trial (OXY-MD-10) in women with moderate to severe post-abdominal or pelvic
surgical pain to fulfill the requirements outlined in one of the options set forth by Dr. Galson.

In OXY-MD-10, patients were randomized to a single dose of placebo, 5 mg of oxycodone HCI,
400 mg of ibuprofen, or a 5/400 mg combination of oxycodone HCl/ibuprofen. Patients assessed
pain relief and pain intensity at pre-specified time increments for the 6-hour duration. An
analysis of variance model was used to assess treatment group differences.



1.3 Statistical Issues and Findings

The evidence taken cotlectively from the current study as well as previously reviewed studics
indicated statistical support favoring the combination product tor the management of moderate to
severe acute pain. In the dental pain studies as well as the gynecological pain study, the
magnitude of pain relief through 6 hours was increased for participants recetving the
oxycodone/ibuprofen combination as compared to participants rcceiving ibuprofen alone,
oxycodone alone, and placebo. Similarly, a reduction in pain intensity through 6 hours was
achieved for participants on the combination product.

Supportive evidence was additionally garnered via investigation of several secondary variables.
The study protocols did not provide an explanation of the relative importance of the variables or
an explanation of the role of the variables in the interpretation of the results. Thus, [ viewed the
secondary variables as providing potentially supportive evidence of the primary claim —

i

During the course of my review of OXY-MD-10, one methodological issue arose. The applicant
performed an analysis on transformed data in order to meet the normality assumption
accompanying the use of an analysis of variance model. In general, an analysis of variance
model is robust with respect to moderate departurcs from the basic assumptions. Specifically,
the normality assumption can be relaxed provided the sample size is large and/or the departure
from normality is not extreme. I, therefore, favored the analysis on the raw data. The overall
conclusions remained unchanged when analyzing the raw data.

APPEARS THIS WAY
ON ORIGINAL
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2. INTRODUCTION

2.1 Overview

Oxycodone HCl/ibuprofen is a fixed-ratio combination drug product containing two approved
compounds, namely oxycodone (an opioid) and ibuprofen (a nonsteroidal anti-inflammatory
agent). The combination drug product was introduced to the Division of Anesthetic, Critical
Care, and Addiction Drug Products via IND 52,310, The clinical development plan was
discussed during several meetings (16 March 1999, 16 June 1999, and 26 July 2001} between the
applicant, Forest Laboratories, and the division. Issues addressed included the appropriateness
of the proposed indication and the need for multi-dose studies. In particular, concern existed
regarding the ability of data originating from single dose dental pain studies to support a general
acute pain indication. Moreover due to evidence (from IMS data} suggesting long-term use of the
product, multi-dose studies to access the safety profile of the drug were strongly recommended.
On 20 December 2001, the applicant submitted a New Drug Application (NDA 21-378) for
oxycodone HCl/ibuprofen. The submission investigated the safety and efticacy of oxycodone
HCl/ibuprofen for the management of moderate to severe acute pain. Evidence was primarily
derived from two randomized, double blind, multi-center trials conducted in the United States.
Based om my review of the original NDA submission, [ concluded that the combination drug
product produced greater pain relief and a greater pain intensity difference (from basecline) as
compared to ibuprofen alone, oxycodone alone, and placebo. However, carlicr time points more
strongly favored the combination over the ibuprofen alone.

Upon completion of the review of NDA 21-378, the division notified the applicant of the
approvability of the product and the need to address several deficiencies. The division advised
Forest of the need for several elements including carcinogenicity studies, additional clinical
safety data, and a multiple-dose study. Forest subsequently submitted separate requests for
formal dispute resolution on 14 February 2003, 25 March 2003, and 18 September 2003 to the
Office of Drug Evaluation I, Office of New Drugs, and the Center of Drug Evaluation and
Research, respectively. In a letter dated 12 December 2603, Dr. Galson outlined the following
paths forward:

1. Conduct a multiple-dose study of the oxycodone/ibuprofen (5 mg/400 mg) combination versus
ibuprofen alone to satisfy the combination drug policy standard. Resubmit your NDA with the
results of this study as well as full responses to the other deficiencies noted in the Division’s
October 12, 2002 approvable tetter.

OR

2. Resubmit your NDA to include adequate multiple-dose safety data for the oxycodone/ibuprofen
(5 mg/400 mg) combination along with the data from the new gynecologic pain study, as well as
full responses to the other deficiencies noted in the Division's October 18, 2002 approvable letter.
DACCADP will consider this resubmission for possible approval of the combination drug product
with a limited indication and labeling that describes the lack of efficacy data at multiple doses.




Forest chose to pursue the second path forward. The company submitted multiple-dose safets
data and study OXY-MD-10. The study investigated the safety and efficacy of oxycodone
HCl/ibuprofen in female patients with moderate to severe post-abdominal or pelvic surgicat pain.

2.2 Data Sources

The applicant provided a single study in a gynecologic pain model as further support of the
claims in the original NDA submission. The currently reviewed documents included volumes
1-11 dated 25 May 2004. The data from the study was archived in the Food and Drug
Admunistration internal electronic document room under the network path location
WCDESESUBIIN2 1378\WN_000Y2004-05-25.

3. STATISTICAL EVALUATION
The main body of my evaluation of efficacy pertains to study OXY-MD-10.

3.1 Evaluation of Efficacy

Study Design and Endpoints

The study included women who had undergone lower abdominal surgery {with a standard low
transverse incision or low midline incision of at least 8 cm). Eligible women had experienced
moderate to severe baseline pain intensity as assessed via a questionnaire and had attained a
score of 50 mm or greater on a 100 mm visual analog scale at least 14 hours following surgery.
Additionally, eligible women had discontinued all analgesics prior to randomization. Paticnts
were randomized to placebo, 5 mg of oxycodone HCI, 400 mg of ibuprofen, or

a 5/400 mg combination of oxycodone HCVibuprofen in a 1:1:3:3 ratio, respectively. The
difference between the combination product and ihuprofen alone was expected to be smaller and
more difficult to distinguish than other pairwise differences; therefore, the group sizes were
unequal to improve the ability to detect this difference.

Patients received a single dose of study medication and remained at the study site for 6 hours
post-dosing. The study medication was dispensed in a set of one tablet and two capsules
(constituting a single dose). Specifically, the combination drug product was provided as a single
tablet while the oxycodone alone and ibuprofen alone were dispensed as 5 mg and 200 mg
capsules, respectively. Placebo capsules and tablets identical to the active treatments were
included to maintain the blind. Self-assessments of pain relief and pain intensity were made at
0.25,0.5,0.75, 1, 1.5, 2, 3, 4, 5, and 6 hours post-dosing and recorded in patient diaries. Patients
requiring rescue medication discontinued the recording of pain assessments.

The primary measures of efficacy were the sum of pain intensity through 6 hours (SPID6) and
the total pain relief through 6 hours (TOTPARS6). The measures were defined as the area under
the pain relief and patin intensity curves from 0 to 6 hours, respectively and were computed as



time-weighted averages of consecutive assessments of pain relief and pain intensity.  Pain relief
was represented as a categorical outcome ranging from 0 (no relief) to 4 (complete reliet).
Similarly, pain intensity was represented as a categorical outcome ranging trom 9 (10 pain} to

3 (severe pain).

Several secondary endpoints of interest were identified and included: total pain relictf through

3 hours, sum of pain intensity difference through 3 hours, pain relief at each time point, pain
intensity difference (from baseline) at each time point, sum of pain relief’ and pain intensity
difference scores at each time point, peak pain relief, peak pain intensity dilference, patient's
global evaluation score, proportion of patients reporting pain half gone at each time point, time
to onset of pain relief, and time to re-medication. Onset of pain relict was defined as the elapsed
time from dosing to the patient's first recognition of pain relicf (via a stopwatch). Similarly, the
time to re-medication was defined as the elapsed time from dosing to administration of rescue
medication. The patient’s global evaluation of the medication was represented as a categorical
outcome ranging from 0 (poor) to 4 {excellent).

Patient Disposition, Demographic, and Baseline Characteristics

Descriptive demographic and baseline characteristics were summarized using the 436
randomized females and did not differ between treatment arms. The ages of patients were
between 20 and 75 with a mean age of 42. Approximately 71% of the study participants were
Caucasian, and 16% were African American. Baseline measurements included weight, height,
and pain intensity as measured on categorical and visual analog scales. A table outlining the
composition of the study population is presented in the appendix.

Of the 456 women, 169 were randomized to the combination product, 175 were in the ibuprofen
group, 52 were in the oxycodone group, and 60 were randomized to placebo. Thirty percent of
the patients compieted the study. As in previous studies, the oxycodone/ibuprofen group had the
highest percentage (44%) of patients completing the study while the placebo group had the
lowest percentage (8%). Twenty-nine percent of patients randomized to ibuprofen alone
completed the study. Most participants discontinued due to insufficient therapeutic response.
Overall, six patients discontinued due to an adverse event, and four of these six patients were
randomized to the combination product.

Statistical Methodologies

The efficacy endpoints, total pain relief through 6 hours and sum of pain intensity difference
through 6 hours, were analyzed via analysis of variance (ANOV A) models with treatment group,
center, and baseline pain intensity as effects. An examination of the consistency of the results
across centers was conducted via inclusion of a treatment-by-center interaction in the ANOVA
models. In addition, the Shapiro-Wilk statistic was evaluated to assess the normality of the error
terms in the ANOVA models. The primary efficacy variables were to be transformed if the
normality assumption was violated. Primary analyses focused on assessing treatment group
differences among the combination drug product and the individual components; therefore, the
applicant stated, "No multiple comparison adjustments were made for multiple endpoints and/or
for multiple treatment comparisons."”
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The analyses of total pain relief through 3 hours (TOTPAR3) and sum of pain intensity
difference through 3 hours (SPID3) were similar to those of the primary efficacy variables. Pain
relief, pain intensity differences, and the global rating were additionally analy zed at cach time
point via an ANOVA model. Onset of pain relief and time to re-medication were analyzed
utilizing a fog rank test. Additional analysis pertaining to the onset of pain relief and the time 10
re-medication included use of the Kaplan-Meier estimator to obtain percentiles for cach
treatment group.

Analyses were performed on the intent-to-treat population including all randomized patients
receiving the study medication and having at least one post baseline assessment of efficacy. A
last observation carried forward strategy was emploved to handle missing data.

Results and Conclusions

Tables 1 and 2 depict the results of the analyses on the primary efficacy variables. Table }
varied slightly from the applicant’s presentation of the results. Spectfically, the applicant
presented p-values resulting from an ANOV A model! applied to transformed data to address the
violation of the normality assumption. However, the normality assumption can be relaxed
provided the sample size is large and/or departure from normality is not extreme; therefore, the
transformation on the data was unnecessary. Thus, | presented Table | with the results from the
raw, non-transformed data.

Table 1: Analysis of Total Pain Relief Scores through 6 hours (ITT Population) |
{Source: Panel 9, Final Study Report OXY-MD-10, Volume 3) |

Treatment Group N Mean Sted Dey Overall
Treatment

p-value

Combination 168* 1.2 7.00 <0.0001
Ibuprofen 400 mg 174 9.5 6.87
Oxycodone HCl 5 mg 52 7.8 6.00
Placebo 60 5.8 5.75

Pairwise Comparison Estimated 95% CT p-value*

Difference for
in Meanst  Difference

Combination versus Ibuprofen 400 mg 1.7 03,3.1 0.0157
Combination versus Oxycodone HCL 5 mg 32 12,52 0.0022
Combination versus Placebo 53 34,73 0.0001
Ibuprofen versus Placebo 36 17,55 0.0002
Oxycodone versus Placebo 2.2 -0.3,4.6 0.0806 N

* P-values result from the analysis on the raw data as opposed to the transformed data

# Excludes one patient who had no post-baseline efficacy assessments but who received rescue
medication within 30 minutes of study drug administration and thus was included in the ITT
population

t Estimated difference in means displays the difference in means adjusted for other factors in the
model



Table 2: Analysis of Pain Intensity Difference Scores through 6 hours {ITT Population)
{Source: Panel 10, Final Study Report OXY-MD-16, Volume 3)

Treatment Group N Mean St Dev Overall
T'reatment

p-value

Combination 168" 45 4.97 ~0.0001
Ihuprofen 400 mg 174 3.2 4.78
Oxycodone HCl 5 mg 52 1.6 4.81
Placebo 60 1.0 3.87

Pairwise Comparison Estimated 95% CI p-vatue

Difference Sfor LS
in Meanst  Difference

Combination versus thuprofen 400 mg 1.2 0.2,2.1 0.0147
Combination versus Oxycodone HCI 5 mg 2.7 1.4, 4.1 0.0001
Combination versus Placebo 3.3 2.0, 4.8 0.0001
[buprofen versus Placebo . 23 1.0.3.6 0.0007
Oxycodone versus Placebo 0.7 -0.9,2.4 0.3978

#Excludes one patient who had no post-baseline efficacy assessments but who received rescue
medication within 30 minutes of study drug administration and thus was included in the I'TT
population
"+ Estimated difference in means displays the difference in means adjusted for other factors in the
model

Based on the results depicted in the tables, the applicant concluded that greater pain relief was
demonstrated among the combination drug product as compared to oxycodone alone, ibuprofen
alone, and placebo. In addition, the applicant concluded that a greater pain intensity difference
(from baseline) was observed for the combination drug product as compared to the individual
components and placebo. I am in agreement with the applicant’s results.

In contrast to the previous studies conducted in a dental pain model, the analgesic efficacy (as
measured by total pain relief and sum of pain intensity difference) of the oxycodone/ibuprofen
combination was no different from that of ibuprofen alone through the initial three hours of the
study. Graphical displays of the mean pain relief and pain intensity by time point provide a
visual depiction of the differences in relief and intensity among treatments over time. The
graphs as well as tabular presentations of the means and standard deviations are provided in the
appendix.

The median times to onset of pain relief for the combination, ibuprofen, and oxycodone groups
were 28, 31, and 42 minutes respectively. The median time could not be estimated for the
placebo group due to the limited number of participants experiencing pain relief. The time to
onset of pain relief did not significantly differ among treatment groups. The median times to re-
medication for the combination, ibuprofen, and oxycodone groups were approximately 3, 4, and
2.5 hours respectively. The estimated time to re-medication in the combination group was
significantly longer than the times to re-medication in all other groups. The applicant



additionally found that the global evaluation scores were higher in the combination group as
compared to the other groups.

3.2 Evaluation of Safety

The evaluation of the multiple-dose safety data is deferred to the review of Dr. Rigoberto Roca.

4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

Since the patient population only included females, a subgroup analysis by gender was not
applicable. Moreover, the medicat officer did not identify any special subgroups of interest:
therefore, my subgroup analyses focused on age and racc.

4.1 Gender, Race and Age

[ evaluated the impact of age and race on the total pain reliel and pain intensity difference
through 6 hours using analysis of variance models including factors for subgroup, treatment,
center, and baseline. For exploratory purposes, 1 categorized both the age and race variables.
The first age category included all females younger than the median age of 42, and the second
category included all patients 42 years of age and older. Sub-populations defined by race were
categorized as Caucasian or non-Caucasian.

Among younger patients, the mean total pain relief through 6 hours was approximately 10, 8, 8,
and 6 for the combination, ibuprofen alone, oxycodone alone, and placebo treatments,
respectively. Additionally, the sum of pain intensity difference was 4, 2, 2, and 0.4 for the four
respective treatments. Among older patients, the mean total pain relief through 6 hours was 12,
12, 8, and 6 for the combination, ibuprofen alone, oxycodone alone, and placebo treatments,
respectively. Additionally, the sum of pain intensity difference was 5. 4, 2, and | for the four
respective treatments, Overall the analgesic effect, as measured by total pain relief and sum of
pain intensity difference, increased with age. Moreover, the analysis adjusted for age supported
the efficacy of the combination product.

Seventy-one percent of patients were Caucasian. Among Caucasian females, the mean total pain
relief through 6 hours was 10, 8, 7, and 5 for the combination, ibuprofen alone, oxycodone alone,
and placebo treatments, respectively. Additionally, the sum of pain intensity difference was 4, 3,
2, and 0.4 for the four respective treatments. Among non-Caucasians, the mean total pain relief
through 6 hours was 14, 10, 9, and 8 for the combination, ibuprofen alone, oxycodone alone, and
placebo treatments, respectively. Additionally, the sum of pain intensity difference was 6, 4, 2,
and 2 for the four respective treatments. The analgesic effect appeared somewhat larger among
non-Caucasians as compared to Caucasians. The analysis adjusted for race supported the
efficacy of the combination product.



The applicant did not propose any efficacy claims for any subgroups of patients and did not
conduct any subgroup analyses. Overall, the results were consistent and lend support to the
findings presented in preceding sections.

5. SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

The collective evidence garnered from the analysis of the primary efticacy variables indicated
statistical support favoring the combination product for the proposed indication. In
OXY-MD-10, further investigation via several secondary variables suggested a significant longer
time to re-medication among patients receiving the combination product as compared to patients
in all other groups. A difference in the time to onset of pain relief among groups was not
evident. In addition, a difference in the analgesic effect (as measured by total pain relief and sum
of pain intensity difference) was not demonstrated through the initial 3 hours of observation.
Findings regarding the time to re-medication and the time to onset of pain relief were similar in
the current study and the previously reviewed dental pain studies. However, in the dental pain
studies, a greater analgesic effect was demonstrated at earlicr time points as evidenced by the
significant differences in pain relief and pain intensity difference through the initial 3 hours.

During the course of this review, I noted the applicant performed an analysis on transformed data
in order to meet the normality assumption accompanying the use of an analysis of variance
model. In general, an analysis of variance model is robust with respect to moderate departures
from the basic assumptions. Specifically, the normality assumption can be relaxed provided the
sample size is large and/or the departure from normality is not extreme. |, therefore, considered
the analysis on the raw data. The overall conclusions remained unchanged.

5.2 Conclusions and Recommendations

The applicant proposed oxycodone HCl/ibuprofen combination product for the short term
management of acute, moderate to severe pain. The primary claim of the applicant was that the
combination product produced greater analgesic efficacy (as measured by total pain relief
through 6 hours and sum of pain intensity difference through 6 hours) than placebo and each of
the individual components. My statistical review of the evidence from the previously reviewed
dental pain studies and the current study in lower abdominal pain suggested that the analgesic
efficacy of the combination product was demonstrated in a single-dose setting. Supportive
evidence was additionally garnered via investigation of several secondary variables. The study
protocols did not provide an explanation of the relative importance of the variables or an
explanation of the role of the variables in the interpretation of the results. In my opinion, the
secondary variables served to provide potentially supportive evidence of the primary claim only.

—
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Of note, no multiple-dose efficacy studies have been performed for the combination product.
The division’s concern regarding multiple-dose efficacy studics was addressed in Dr. Galson’'s
response to the applicant’s request for.dispute resolution dated 12 December 2003, According to
the response, a feasible path forward for the applicant included submission of the currently
reviewed study and submission of multiple dose safety data. I deter assessment of the
multiple-dose data as well as the clinical meaningfulness of the detected difterences to the
review of Dr. Rigoberta Roca.

5.2.1 Labeling

The proposed draft label reads as follows:

BRANDNAME was investigated in three clinical studies. Two studies involving a total of 949
patients following dental surgery {removal of ipsilateral molars) and a third study of 456 patients
following abdominal/pelvic surgery was conducted. In the three studies, patients were
administered a single dose of the BRANDNAME, ibuprofen alone, oxycodene alone, or ptacebo
for acute, moderate to severe pain,

In these single dose studies. BRANDNAME produced greater efficacy than piacebo and each of
its individual components. — |

e ) No multiple dose efficacy studies have
been performed with BRANDNAME.

Based on my review, [ caution against any claims —_—

[ propose the following changes to the draft label:

BRANDNAME was investigated in three clinical studies, Two studies involving a total of 949
patients following dentat surgery (removal of ipsilateral molars) and a third study of 456 patients
following abdominal/pelvic surgery was conducted. In the three studies, patients were
administered a single dose of the BRANDNAME, ibuprofen alone, oxycodone alone, or placebo
for acute, moderate to severe pain. In these single dose studics, BRANDNAME produced greater
efficacy than placebo and each of its individual component- e as measured
by magnitude of pain relief and the reduction in pain intensity through 6 hours. No multiple dose
efficacy studies have been performed with BRANDNAME.



6. APPENDIX

Patient Demographics and Baseline Characteristics (Safety Population)
(Source: Panel 7, Final Study Report OXY-MD-10, Volume 3)

Oxy/Thu Ibupraofen Oxycodone HCI Placebho Total p-valne
5400 400 mg 3 mg
N=169 N=173 N=32 N-60) N-J56
Age (years)
Mean 423 41.2 40.0 42.4 41.6 0.328
Std Dev 9.78 8.30 342 9.19 9.01
Median 43.0 42.0 40.5 43.0 42.0
Range 21,75 20,66 23,59 20,70 20,75
Race, N(%)
White 122 (72.2%) 128 (73.1%) 33 (63.5%) 41 (68.3%)  324(7L.1%) 0.6ll
Black 31 {(18.3%) 24 (13.7%) 11 (21.2%} 8(13.3%) 74 (16.2%)
Asian 4(2.4%) 10 (5.7%) 3(5.8%) 4 (6.7%) 21 (4.6%})
Other 12 {7.1%) 13 (7.4%) 5(9.6%) 7(11.7%) 37(8.1%)
Weight (Ibs)
Mean 170.1 172.4 179.0 160.5 171.5 0.422
Std Dev 41.56 39.53 4527 43.73 41.32
Median 164.0 168.0 174.0 156.0 166.0
Range 99.0,301.9 101.0,341.7 113.0,329.0 104.0,299.4 99.0,341.7
Height (in)
Mean 64.6 64.6 64.3 64.3 04.5 0.808
Std Dev 2.58 3.00 26] 2.94 2.79
Median 65.0 65.0 64.0 64.2 65.0
Range 58.5,74.0 53.0,72.0 59.0,74.0 56.0,72.0 53.0.74.0
Baseline Pain Intensity, N(%)
Moderate 130 (76.9%) 144 (82.3%) 40 (76.9%) 47 (78.3%)  361(79.2% 0.631
Severe 39 (23.1%) 31 (17.7%) 12 (23.1%) 13 (21.7%) 95 (20.8%)
Baseline Pain VAS (mm)
Mean 66.5 66.4 66.3 65.7 66.3 0.979
Std Dev 12.70 11.27 13.29 10.76 11.96
Median 64.0 64.0 62.5 64.0 64.0
Range 50,100 49,100 51,99 50,92 49,100 o

Oxy=0xycodone HCI; Ibu=Ibuprofen

* p-values for between treatment comparison from ANOVA model with treatment as factors for continuous variables and CMH
test {or categorical variables,

Weight and height were missing for four patients {two in the ibuprofen 400 mg group and one each in the oxycodone
HCVibuprofen 5/400 mg and placebo groups)




Figure 1: Mean Pain Relief Over Time

—etemn - OxyfoU 51400 Mg
~—— Oxycodone 5mg
Placebo

Euprofen 400 mg

Time {Howrs}

Time (Hours)
0.25 0.50 X . L5 2.0

Pain Relief (Mean and Std. Dev)

Oxy/lba  078(57)  119(1.04) 15201.17) 185(1.25) 206{1.34) 215(143)
ibu 083(93) 13104} 164(1.24) L4130} 191139 1 86(140)
Oxy 0.88(10) L38(119) 161(118) LBX129) 1.87(125) 166(i.28)

Placebo  0.78(94) L17(1 16) 143(1.33) 1.63(1.40) 1.39(138) 118(131)
Oxy/Ibu=0Oxycodone/Tbuprofen combination, Ibu=Ibuprofen alone, Oxy=0xycodone alone
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0.25

Pain Intensity Dilference (Mean and Std. Dev)

Oxy/lbu  0.27(.60)
Ibu 0.25(.54)
Oxy 0.34(.71)
Placeho  0.25(47)

Figure 2: Mean Pain Intensity Difference Scores Over Time
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A statistical review of an oxycodone HCl/ibuprofen combination product was conducred
and submitted into the Division Filing System on 12 September 2002, The current
document is an amendment to the review and provides further clarification regarding the
secondary variable, time to onset of pain relief.

i,

e

~=  The evidence does indeed suggest that the combination product reduces
the time to onset of pain relief as compared to the individual components and placebo.
However, the statistical significance of this reduction in time to onset is a pomnt that warrants
clarification.

In OXY-MD-05, the median times to onset of pain relief for the 5/400 mg combination of
oxycodone HCl/ibuprofen and ibuprofen 400 mg groups were 21.4 and 29.7 minutes,
respectively. Moreover, a statistically significant difference in time to onset of relicf was
found to exist between the combination product and ibuprofen alone.  In OXY-MD-06, the
median times to onset of pain relief for the 5/400 mg combination of oxycodone
HCl/ibuprofen, the 10/400 mg combination of oxycodone HCl/ibuprofen, and ibuprofen
400 mg groups wete 25.4, 22.3, and 28.0 minutcs, respectively. A statistcally significant
difference was found to exist between the 10/400 mg combination of oxycodone
HCl/ibuprofen and ibuprofen alone; however, a statistically significant difference did not
exist between the 5/400 mg combination of oxycodone HCl/ibuprofen and ibuprofen 400
mg groups. Respective median times could not be estimated for the oxycodone and placcho
groups due to the limited number of participants experiencing onset of pain relief.

For clarity, I note that a statistically significant differcnce in the tme to onset between the
combination product and ibuprofen alone is reported in separate studies. However, the
favored dose of the combinadon product varies among studies. The clinical meaninefulness
of a claim that -

=~ s deferred to the review of Dr. Shaun Comfort. However,

L a

m—

——"

. - ) . 2 since consistent
results for the 5/400 mg combinatiomrof oxycodone HCl/ibuprofen are not obtained across
studies.
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1 EXECUTIVE SUMMARY OF STATISTICAL FINDINGS

1.1 CONCLUSIONS AND RECOMMENDATIONS

The sponsor has proposed an oxycodone HCl/ibuprofen combination product for the
short-term management of acute, moderate to sevete pain. A primary claim of the sponsor is
that the combination product produces greater efficacy than placebo and each of the
individual components as measured by magnitude of pain relicf and reduction in pain
intensity. The evidence taken collectively from studies reviewed 1ndicates some statistical
support favorting the combination drug product for pain relict and reduction n pain intensity
at later times; however, a greater treatment effect is shown at eatlier times. Although
statistical differences in total pain relief and pain intensity between the combination drug
product and each of the individual components (as well as placebo) are noted, I suggest the
clinical meaningfulness of the differences is a germane issue for consideration and defer

discussion to the medical review of Dr. Shaun Comfort. —_

—_— The evidence
suggests that the combination product reduces the time to onset of pain relief as compared
to the ibuprofen alone, oxycodone atone, or placebo. —_

—
—

1.2 OVERVIEW OF CLINICAL PROGRAM AND STUDIES REVIEWED

Background

Oxycodone HCl/ibuprofen is a fixed-ratio combinatien drug product containing two
approved compounds, namely oxycodone (an opioid) and ibuprofen (a nonsteroidal
anti-inflammatory agent). The combination drug product was introduced to the Division of
Anesthetic, Critical Care, and Addiction Drug Products via IND 52310, The clinical
development plan was discussed duting several meetngs (16 March 1999, 16 june 1999, and
26 July 2001) between the sponsot, Forest Laboratories, and the division. Issues addressed
included the appropriateness of the proposed indicarion and the need for multi-dose studies
to access the safety profile of the drug. On 20 December 2001, the sponsor submitted a
New Drug Application (NDA 20-973) for oxycodone HCl/ibuprofen.  The present
submission investigates the safety and efficacy of oxycodone HCl/ibuprofen for the
management of moderate to severe acute pain. Fividence is primarily derived from two
randomized, double blind, multi-center trials conducted in the United States.

Study Design

The designs of studies OXY-MD-05 and OXY-MD-06 were similar with differences arising
in the sample sizes and the treatment arms. The overall sample size in the former study was
498, and patients were randomized to placebo, 5 mg of oxycodone HCI, 400 mg of
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ibuprofen, or a 5/400 mg combination of oxycodone HCl/ buprofen. Patients were
distributed to treatment in a 1:1:3:3 ratio, respectively. In ONY-MD-06, the overall sample
size was 682, and patients were randomized to placebo, 5 mg ot oxveodone F1CH 10 my of
oxycodone HCL, 400 mg of ibuprofen, a 5/400 my combination ot oycadone
HCl/ibuprofen, or a 10/400 mg combination of oxycodone HCl/ibuprofen. Padents were
distributed to treatment in a 1:1:1:3:3:3 ratio, respectively.

The studies were comprised of individuals requiring the surgical removal of at least two
ipsilateral, bony impacted third molars. Following buscline puin intensity asscssments,
patients meeting the criteria of moderate to severe pain were randomly assigned to a
treatment group. Patients received a single dose of study medication {one tablet and two
capsules) and remained at the study site for 6 hours post-dosing. Self-assessments of pain
relief and pain intensity wete made at 0.25,0.5,0.75, 1, 1.5, 2, 3, 4, 5, and 6 hours post-
dosing and recorded in patient diaties.

Statistical Analyses

In both studies, the primary measures of efficacy were the sum of pain intensity through

6 hours (SPID6) and the total pain relief through 6 hours (TOTPARG). The measures were
defined as the area under the pain relief and pain intensity curves from 0 to 6 hours,
respectively and were computed as tme-weighted averages of consecutive assessments of
pain relief and pain intensity. TOTPARG was analyzed via an analysis of variance model with
treatment group and centet as main effects. SPIDG was analyzed via an analysis of variance
model with treatment group, center, and baseline pain intensity as cffects. No adjustments
for muldplicity were conducted.

The sponsor also fotmulated numerous secondary variables. The variables of focus in this
review included the total pain telief through 3 hours, sum of pain intensity through 3 houts,
time to onset of pain telief, and fime to re-medication. The former two variables were
analyzed similar to the primary variables. The latter variables were analyzed via a log rank
test.

Sponsor's Results and Conclusions

In both studies, a greater analgesic effect (as measured by total pain relief and the sum of
pain intensity difference scores through 6 hours) was achieved by the 5/400 mg combination
of oycodone HCl/ibuprofen as compared to the individual components and placebo.
Evaluation of the analgesic effect through 3 hours (as measured by total pain relief and the
sum of pain intensity difference scores) yielded similar conclusions.

Results from analyses indicated a significant treatment difference in favor of the
combination product for the secondary vatiable, onset of pain relief. In both studies, the
time to onset of pain relief was significantly shorter for study participants on the
combination drug product as compared to participants receiving ibuprofen 400 mg. A longer
duration of analgesic effect (as measured by time to re-medication) was achieved by the
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combination drug product and ibuprofen alone as compared to oxyeodone alone and
placebo.

Study OXY-MD-06 included two addidonal treaument arms, namely oxycodone/ibuprofen
10/400 mg and oxycodone 10 mg. Conclusions regarding oxycodone/ibuprofen 10/4460 my
and the individual components are essentially identical to those regarding the lower dose
combination product and components. Based on analyses, the sponsor concludes that a
greater analgesic effect was achieved by partcipants in the oxycodone/ibuproten 10/400 my
group as compared to the individual components and placebo. Morcover, no statistically
significant difference was found to exist between the two doses of combination product.

1.3 PRINCIPAL FINDINGS

Following my evaluation of the studies, I conclude that the combination drug product
produces greater pain relief and a greater pain intensity difference (from baseline) as
compared to ibuprofen alone, oxycodone alone, and placebo. However, the difference in
pain relief and pain intensity among the two groups of primary interest {(combination versus
ibuprofen alone) 1s nominally significant only through 6 hours. Eatly time points more
strongly favor the combination over the ibuprofen alone. In addition, the combination
product significantly shortens the time to onset of pain relief in comparison to the individual
components.

My conclusions are formulated after modifications to the analysis conducted by the sponsor.
In study OXY-MD-05, the sponsor performs a post-hoc analysis in order to meet the
normality assumption accompanying the use of an analysis of variance model. In general, an
ANOVA model is robust with respect to moderate departures from the basic assumptions.
Specifically, the normality assumption can be relaxed provided the sample size is targe
and/or the departure from notmality is not extreme. Appealing to the aforementioned, the
need to perform a transformation on the data does not scem justificd. Furthermore, no such
analysis was applied in OXY-MD-06 where the same lack of notmality phenomena existed.

Since primary analyses focus on assessing treatment group differences among the
combination drug products and the individual components, the sponsor suggests that no
adjustments for multiplicity are needed in OXY-MD-06. I belicve that without an
adjustment, there is an increased probability of falscly declaring some dose of the
combination product to be effective. In order to maintain an overall type I error rate of
0.05, I applied the Holm's stepdown method which entails ordering the p-values and
comparing the values to an adjusted significance level. My analysis is post-hoc; however, the
purpose is solely to validate conclusions.
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2 STATISTICAL REVIEW AND EVALUATION OF EVIDENCE

21 INTRODUCTION AND BACKGROUND

Oxycodone HCl/ibuprofen is a fixed-ratio combination drug product containing two
approved compounds, namely oxycodone (an opioid) and ibuprofen (a nonsteroidal
anti-inflammatory agent}. The combination drug product was introduced to the Division of
Anesthetic, Critical Care, and Addiction Drug Products via IND 52,310, The clinical
development plan was discussed duting several meetings {16 March 1999, 16 June 1999, and
26 July 2001} between the sponsor, Forest Laboratories, and the division. Issues addressed
included the appropriateness of the proposed indication and the need for mult-dose studies.
In particular, concern existed regarding the ability of data originating from single dose dental
pain studies to suppott a general acute pain indication. Moreover due to evidence (from’
IMS data) suggesting long-term use of the product, muld-dose studies to access the safety
profile of the drug were strongly recommended. On 20 December 2001, the sponsor
submitted a New Drug Application (NDA 20-973) for oxycodone HCl/ibuprofen. The
present submission investigates the safety and efficacy of oxycodone HCl/ibuprofen for the
management of moderate to severe acute pain. Evidence is primarily derived from two
randomized, double blind, muld-center trials conducted in the United States. Of note, the
submission does not contain the previously recommended multi-dose studics.

2.2 DATA ANALYZED AND SOURCES

The sponsor provided two studies (OXY-MD-05 and OXY-MD-06) to dcmonstrate the
safety and efficacy of oxycodone HCl/ibuprofen for the management of moderate to severe
acute pain. Additionally, four studies (604-001-01, 604-002-01, OXY-MD3-96-02, and
OXY-MD3-96-1) were submitted to provide further support of the proposed efficacy
claims. ‘The studies varied from OXY-MD-05 and OXY-MI-06 in that they were
conducted earlier in the trial process, used different dosage strengths, and/or defined the
primary efficacy variable differently. Due to the variations, I primarily focused my review on
OXY-MD-05 and OXY-MD-06." The reviewed documents included volumes 78-110 datd
December 20, 2001. The data from these studies were archived in the Food and Drug
Administration internal electronic document room under the network path location

WCDESESUBIAN2]378\N 000\2002-02-08. (A summary of the studies is provided in

Table 1.)



Table 1; Table of Studics

NIDXA 21-378
Stanstical Review and Evaluaoon
Statistical Evaluation of Evidence on Efficacy / Safery

Primary measure of

Study Number Study design Treatment arms
Number of centers (n) efficacy
OXY-MD-05 Phase [T, double-blind, - Oxveodone HCE fbuprofen 5 400 mig

Mult-center (3)

parallel group, single dose,
placebo and active
controlled

combinanon {187}
Ibuprofen 40 mg {186)
Oxveodone HCE S mg (63,
Placebo (62)

Towl punrehet throuoh
hours and sui of paun

meensity ditterence thronph .

O hours

OXY-MD-06
Multi-center {2}

Phase [1, double-blind,
parallel group, single dose,
placebo and active
controlled

- Oxycodone HCH Tbuprofen

combimation {171)

- Oxyeodone HCL huprofen

cowmbinaaon (169)
Thuprofen 00 mg (171}

- Oxyeodone HET S mg (57)
Ouxycodone FHCL 16 mg (57)

Placebo (57)

3,400 my

107300 my

Total pai'rrl relict throuph 6

; hours and sum of pan

intensity ditterens o thinueh
O hours

604-001-01
Single center

Pilot study, double-blind,
parallel group, single dose,
placebo and active
controlled

- Onyeodone FICT 5 my and

[buprofen 400 myg given together (50)

Ibuprofen 400 mg (43;
Placebo (24)

604-002-01
Multi-center (10)

Pilot study, double-blind,
parallel group, single dose,
placebo and active
controlled

- Chveodone HCL S mg and

Total pam rehef through 6
hours and sum of pan
intensity ditference thuagh
6 hours

[buprofen 200 mg given togerther {39)

[buprofen 200 my (38;
Placebo (20

Total pain relief through o
hours and sum of pan
intensity difterence through
H hours

OXY-MD3-96-01
Muld-center (2)

Double-blind, paraliel
group, single dose, placebo
and active controlled

- Oxycodone HCH Tbuproten

combinanon {171}
[huproten 400 mg (168)
Qxycodone HCL 5 my (300
Placebo (58)

5/400 mg

Total p:li[!.-r\.'“{.'f l-}-E\ZI_y‘h N
hours and sum af pan

intensny Jdifference throuyh

8 hours

OXY-MD3-96-02
Muld-center (2)

Double-blind, parallet
group, single dose, placebo
and active controtled

- Oxycodone H(_‘.l/ﬂmpr()fﬁn

combination {41)

. Oxy((‘)d(mc HCL/ ll)upmtbn

combination (41}
[huprofen 200 mg {40}

50200 mg

10/ 200 my

Total pamn eeliet through R
hours and sum ot pato
intensity ditterence through

8 hours

2.3 STATISTICAL EVALUATION OF EVIDENCE ON EFFICACY / SAFETY

The designs of studies OXY-MD-05 and OXY-MD-06 were simifar with differences arising
in the sample sizes and the treatment arms. The overall sample sizc in the former study was
498, and patients were randotnized to placebo, 5 mg of oxycodone HCI, 400 mg of
ibuprofen, or a 5/400 mg combinadon of oycodone HC/ibuprofen. Patients were
distributed to treatment in a 1:1:3:3 ratio, respectively. In OXY-MD-06, the overall sample
size was 682, and patients were randomized to placebo, 5 mg of oxycodonce CI, 10 mg of
oxycodone HCl, 400 mg of ibuprofen, a 5/400 mg combination of oycodone
HCl/ibuprofen, ot a 10/400 mg combination of oxycodone HCl/ibuprofen. Paticats were
distributed to treatment in a 1:1:1:3:3:3 ratio, respectively.

The studies were comprised of individuals requiring the surgical removal of at feast two
ipsilateral, bony impacted third molars. Following baseline pain intensity assessments,
patients meeting the criteria of moderate to severe pain were randomly assigned to a
treatment group. Patients received a single dose of study medication and remained at the
study site for 6 hours post-dosing. The study medication was dispensed in a set of one rablet
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and two capsules (constituding a single dose). Specitically, the combinaton drug product
was provided as a single tablet while the oxycodone alone and ithuprofen alone were
dispensed as 5 mg and 20 mg capsules, respectively. Placebo capsules and rablets identical to
the active treatments were included to maintain the blind. Sclt-asscssments ot pain relief and
pain intensity were made at 0.25,0.5,0.75, 1, 1.5, 2, 3, 4. 5, and 6 hours post-dosing and
recorded in patient diaries.

‘The proposed objective of OXY-MD-05 was to assess the etficacy of a single dose of the
combination product relative to its individual components and placebo. In OXY-MD-0¢,
the objective was to assess single doses of oxycodone/ibuprofen 5/400mg and
oxycodone/ibuprofen 10/400 mg relative to the individual components and placebo.

2.3.1 STATISTICAL METHODOLOGIES

In both studies, the primary measures of efficacy were the sum of pain intensity through
6 hours (SPID0) and the total pain relief through 6 houts (TOTPARG). The measures were
defined as the area under the pain relief and pain intensity curves from U to 6 hours,

pain telief and pain intensity. Pain relief was self-assessed by patients and was represented
as a categorical outcome ranging from 0 (no relicf) 10 4 {complete reliefy. Similarly, pain
intensity was represented as a categorical outcome ranging from ¢ {no pain) to

3 (severe pain).

Several secondary endpoints of interest were identified and included: tozal pain relief through
3 hours, sum of pain intensity difference through 3 hours, pain relief at each time polnt, pain
intensity difference (from baseline) at each time poiar, sum of pain relief and pain intensity
difference scotes at each time point, peak pain relief, peak pain intensity difference, patient's
global evaluation score, proportion of patients reporting pain half gone at cach ume point,
time to onset of pain relief, and time to re-medication. Interest focused on the sum of pain
intensity through 3 hours, the total pain relief through 3 hours, time to onset of pain relicf
and time to re-medication. Onset of pain relief was defined as the clapsed time from dosing
to the patient's first recognition of pain relief (via a stopwarch). Similarly, the time to re-
medication was defined as the elapsed time from dosing to administration of rescue
medication.

The efficacy endpoint, total pain relief through 6 hours, was analyzed via an analysis of
variance (ANOVA) model with treatment group and center as main effects. Similatly the
efficacy endpoint, sum of pain intensity difference, was analyzed via an ANOVA model with
treatment, centet, and baseline pain intensity as effects. An examination of the consistency
of the results across centers was conducted via inclusion of a treatment-hy-center interaction
in the ANOVA model. Primary analyses focused on assessing reeatment group differences
among the combination drug product and the individual components; therefore, the sponsor
states, "No adjustment for multiple compatisons was needed for multiple endpoints and/or
for multiple treatment comparisons." Moreover the sponsor states, "Supportive hypothesis
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testing was also performed to assess the sensitiviry of the study assavs by comparing the
effects of the active treatment groups versus the placebo treatment group.”

The aforementioned analysis plan was also followed for the secondary variables, total pain
relief through 3 hours (TOTPAR3) and sum of pain intensuty difference through 3 hours
(SPID3). Onset of pain relief and time to re-medication were analyzed uulizing a log rank
test. Further analysis pertaining to onsct of pain relicf and ume to re-medicaton included
use of the Kaplan-Meier estimator to obtain percentiles for cach treatment group.

Analyses were performed on the intent-to-treat population consistung of all randomized
patients receiving the study medication and having at least one post baseline assessment of
efficacy. A last observation carried forward strategy was utilized to handle missing data.

2.3.2 SPONSOR'S RESULTS AND CONCLUSIONS

Tn both studies, a greater analgesic effect (as measured by total pain relief and the sum of
pain intensity difference scores through 6 hours) was achieved by the 5/400 mg combination
of oycodone HCl/ibuprofen as compared 1o the individual components and placebo. As
anticipated, statistically significantly greater pain relief and pain intensity difference scores
were demonstrated fot the ibuprofen 400 mg arm compared to the placcbo arm. In contrast,
no difference was found to exist between the oxyveodone 5 my and placebo groups.
Evaluation of the analgesic effect through 3 hours {as measured by toral pain relief and the
sum of pain intensity difference scores) yielded similar conclustons.

Results from analyses indicated a significant treatment difference in favor of the
combination product for the secondary variable onser of pain relief. In both studies, the
time to onset of pain relief was significantly shorter for study participants on the
combination drug product as compared to participants receiving ibuprofen 400 mg. A longer
duration of analgesic effect (as measured by time to re-medication) was achieved between
the combination drug product and ibuprofen alone as compared to oxycodone ulone and
placebo.

Study OXY-MD-06 included two additional treatment arms, namely oxycodone/ibuprofen
10/400 mg and oxycodone 10 mg. Conclusions regarding oxycodone/ibuprofen 10/400 mg
and the individual components are essentially identical to those regarding the lower dosc
combination product and components, Based on analyses, the sponsor concludes that a
greater analgesic effect was achieved by participants in the oxycodone/ibuprofen 10/400 mg
group as compared to the individual components and placebo. Morcover, no statistically
significant difference was found to exist between the two doses of combination product.

2.3.3 DETAILED REVIEW OF INDIVIDUAL STUDIES

Sample size calculations were performed for variables, TOTPARG and SPIDG. Since the
study objectives were to detect differences in both cutcomes, sample size requitements were
based on SPIDG, the variable warranting a larger sample size. Based on data from
OXY-MD3-96-01, a total of 448 patients were required for OXY-MD-05. Specifically, a
group sample of size 168 was required to detect a difference of 1.35 in SPIDG between the
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combination drug product and ibuprofen 400 myg assuming a standard deviation ot 4.2 with
83 % power. The aforementioned difference of primary interest was cxpected to be smaller
than differences between the combination product and oxveodone alone and between
ibuprofen alone and placebo group. Therefore, group sample sizes were uncqgual to improve
the power to detect the difference of primary interest. The sample size caleulation for
OXY-MD-06 mimicked the aforementioned, and a total of 672 paticnts were required. The
number of patients randomized to OXY-MD-05 was 498, and 682 paticnts were randomized
to OXY-MD-06.

In study OXY-MD-05, 56% of study participants were female, 2nd the majority of study
participants were Caucasian. The ages of subjects were primarily between 16 and 48 with a
mean age of 24.5 years. In study OXY-MD-06, 49% of study participants were ternale, and
95% were Caucasian. Additionally in OXY-MD-006, the mean age was 18.5 years (range of
13 to 43 years). Baseline characteristics of interest in hoth studies included weight, height,
baseline pain intensity, and viswal analog score measuring pain at baseline. A statistcally
significant difference between treatment groups was noted for race and sex in the former
study. The sponsor performed a post-hoc analysis adjustng the primary analysis for sex and
race. Results indicated that sex and race had no impact on treatment efficacy. 1 attbuted
the imbalance to the 5% tisk of committing a type I crror (falsely concluding that groups
differ when in reality, they do not}. Since the imbalance did not exist across both studies, |
did not investigate further. Detailed tables outlining the compositon of the samples with
tespect to the demographic and baseline characteristics are presented in the appendix,

In OXY-MD-05, 51% of randomized patients completed the study. The oxycodone
HCl/ibuprofen group had the highest percentage (63%) of paticnts completing the study
while the placebo group had the lowest percentage (16%). Sixty-two percent of patients
randomized to ibuprofen alone completed the study. Most participants discontinued due to
insufficient therapeutic response. In OXY-MD-00, 76% of randomized patients completed
the study. Similar to the previous study, the highest percentage (87%) of patents completing
the study were randomized to the combination drug product followed by patients
randomized to ibuprofen alone (85%).

Tables 2-5 depict the results of the sponsor's detailed analysis performed on the primary
efficacy variables, total pain relief through 6 hours (TOTPARG) and sum of pain intensity
difference through 6 hours (SPIDG). The tables were generated via ANOVA models
previously outlined (see Section 2.3.1). Based on results illustrated in the tables, the sponsor
concluded that greater pain relief was demonstrated among the combination drug product as
compared to oxycodone alone, ibuprofen alone, and placebo in both studics. In addition, the
sponsor concluded that a greater pain intensity difference (from baseline scores) was
observed for the combination drug product as compared to the individual components and
placebo.

In OXY-MD-05, conclusions were formulated based on a normalized data set. Based on the

pre-specified analysis, little to no significant difterence in total pain relief was found to exist
berween the combination drug product and ibuprofen 400 mg. This was evidenced by the
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estimate of the mean difference (1.2), the confidence interval (-1, 2.4), and the p-value
(0.07). However, the sponsor noted a violation of the normality assumption of the ANOVA
model and applied a transformation to the varable TOTPARG. The sponsor reported the
p-value resulting from the analysis of the transformed variable in Table 2. A simular
transformation was applied to the variable, sum of pain inzensity difterence through 6 hours;
however, the conclusions regarding the relationship were unchanged due to the
transformation. No such transformation was applied in OXY-MD-06. 1 will defer turther
discussion of the post-hoc analysis to Section 2.3.4 of this review. To further examine
treatment differences, the sponsor provided graphical displays depicting the mean pain relict
scores and mean pain intensity difference scores over time (see Figures 1 and 2).

Sirnce primary analyses focus on assessing treatment group differences among the
combination drug products and the individual components, the sponsor suggests that no
adjustments for multiplicity ate needed in OXY-MD-006. The inclusion of both doses in the
study result in testing of multiple hypotheses by which either (or both) dose of the
combination product may be found effective. 1 believe that without an adjustment, there is
an increased probability of falsely declaring some dose of the combination product to be
effective. Therefore, a multiplicity adjustment is warranted. In order to maintain an overall
type I error rate of 0.05, I applied the Holm's stepdown method which entails ordering the
p-values and comparing the values to an adjusted significance level. While the adjustment is
post-hac, it is performed solely to validate conclusions.

With regards to the primary efficacy variables in OXY-MD-05, T rcanalyzed the data
provided applying the pre-specified methodology and am in agreement with the sponsor's
statistical results. Based on the results, I conclude that the 5/400 mg combination of
oycodone HCl/ibuprofen does provide some analgesic effect (as measured by

TOTPARG and SPID6) through 6 hours. In addition, a nominal difference berween the
combination product and the ibuprofen alone through 6 hours exists. A re-evaluation of the
data originating from study OXY-MD-06 (with an adjustment for multiplicity) yields similar
findings as the aforementioned. Although both studies yield nominally significant results,
the clinical significance of the difference between the combination product and ibuprofen
should also be evaluated. 1 will defer further comments to Section 2.3.4 of this review.

Numerous secondary variables were formulated and analyzed by the sponsor. My review
focuses on the following variables: total pain relief through 3 hours (TOTPAR3), sum of the
pain intensity through 3 hours (SPID3), tume to onset of pain, and time to re-medication.
Analysis of the vatiables TOTPAR3 and SPID3 demonstrated further support of a
statistically significant difference between the combination product and the individual
components as well as placebo. Moteover, the graphical displays depict larger differences in
mean pain relief and mean pain intensity difference scores through 3 hours as compared to
6 hours between the combination product and the tbuprofen alone (see Figures 1-4).

Results from analyses indicated a significant treatment difference in favor of the
combination product for the onset of pain relief. In both studies, the time to onset of pain
relief was significandy shorter for study participants on the combination drug product as
compared to participants receiving ibuprofen 400 mg. In OXY-MD-05, the median times to
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onset of pain relief for the combination and ibuprofen 400 mg groups were 214 and

29.7 minutes, respectively. In OXY-MD-06, the median times to onser of pain relief for the
5/400 mg combination of oycodone HCl/ibuprofen and ibuprofen 430 myg groups were
25.4 and 28.0 minutes, respectively. Respective median times could not be estimated for the
oxvcodone 5 mg and placebo groups due to the limited number of participants cxpenencing
onset of pain relief. Moreover, the time to re-medication could not be estimated for the
combination product or ibuprofen alone as less that 50 %o of patients in those groups
requested rescue medication.

The sponsor submitted study OXY-MD-07 as part of the 120-day safety update. Although
the study was not submitted in support of efficacy claims, T conducted a brief review of the
sponsor's results. The design of OXY-MD-07 mimicked chat of OXY-MD-006; however, the
patient population included patients demonstrating moderate to severe post-orthopedic
surgical pain. Six hundred and cighty-four patients were randomized to treatments. Ot
particular interest, results from the sponsot's analysis indicated that no statstically significant
treatment differences in total pain relief or total pain intensity reduction, or ume to onsct
existed between either dose of the combination product and ibuprofen alone. Morcover, the
lack of significant differences was evident in evaluations through 3 hours (IOTPAR3 and
SPID3) as well as through 6 hours (TOTPARG and SPIDG).

Table 2: Analysis of Total Pain Relief Scotes through 6 hours (TOTPARG) for OXY-MD-05
(as presented by sponsor)

Treatment N LS Mean SE 95% CI for LS Overall
Group Mcan freatment
p-value

Combination * 186 133 0.52 12.3, 14.4
Tbuprofen 400 myg 186 12.2 .52 113,132
Oxycodone 5 mg 03 43 0.82 2.7, 59 <{.001
Placebo 062 4.2 (.83 25,58

Pairwise Comparison Difference in 95% CI for LS pvalue

LS Mean Difference

Combination vs. [buprofen 400 mg 12 0.65 S0.1, 2.4 0.012¢
Combination vs. Oxycodone 5 mg 9.1 on 7.3,10.8 <001
Combtnaton vs. Placebo 9.2 0.91 74,110 <(.001
Ibuprofen 400 mg vs. Placebo 8.0 0.91 6.2,9.8 <0001
Oxycodone 5 mg vs. Placebo 0.1 1.11 21,23 (1911

* Cotnbination = axycodone HCl/ibuprofen 5/400 mg combination treatment group.
1 Analysis of normalized data; p= 0.070 for analysis of raw dataset
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Table 3: Analysis of Pain Intensity Difference Scores through 6 hours (SPID6)
for OXY-MD-05 (as presenced by sponsor)

Treatment N LS Mean SE 93% Ci for LS Overall
Group Mean treacment
p-value
Combination * 186 6.54 .42 AT T
Tbuptofen 400 mg 186 5.41 0.44 436,627
Onxycodone 5 mg 63 0.14 0.60 Loy, 1.3 <001
Placebo 62 0.32 1.59 BVE RN
Pairwise Comparison Difference fn U5% CI for LS p-valuc
LS Mean Difference
Combination vs. Ibuprofen 400 mg 1.13 0.41 031, L9 0.0024
Combination vs. Oxycodone 5 mg 6.40 0.58 5.26,7.54 < (L1
Combinagdon vs. Placebo 6.22 (.58 5.08,7.37 <0).001
Ibuprofen 400 mg vs. Placebo 5.10 0.58 395,6.25 < {00
Oxycodone 5 mg vs. Placebo -0.18 .71 -1.58,1.22 0.805

* Combination = oxycodone HCl/ibuprofen 5/400 mg combination treattment group.
1 Analysis of nommalized data; p= 0.007 for analysis of raw datasct.

Table 4: Analysis of Total Pain Relief Scores through 6 hours (TOTPARG) for OXY-MD-06
{as presented by sponsor)

Treatment Group N LS Mean SE 25% CI for LS Overalf
Mean treatment p-
value

Oxy/Ibu 5/400 mg 170 15.76 0.42 1493, 1659

Oxy/Ibu 10/400 mg 168 15.68 0.43 1485, 16.52

[buprofen 400 mg 169 14.46 0.43 13.63,15.30 <1001

Oxycodone 5 mg 57 8.62 (.73 7.19, 10005

Oxycodone 10 mp 56 8.01 .74 74T, 1036

Placebo 56 6.27 (.74 4.82 771

Pairwise Comparison Difference in LS Mcan SE 95% CT for p-value
Difterence

Oxy/Ibu 5/400 mg vs Ibu 400 mg 1.30 0.60 013,247 (030

Oxy/Tbu 10/400 mg vs Oxy 5 mg 7.14 0.84 5.49 8.79 <0.001

Oxy/Ibu 10/400 mg vs Tbu 400mg 122 0.60 0.05, 2.40 00412

Oxy/Ibu 10/400 mg vs Oxy 10 mg 677 0.85 5.11, 8.44% <<{.001

Oxy/Ibu 5/400 mg vs 007 .60 -1.10,1.25 (19004

Oxy/Tbu 10/400 mg

Oxycodone 5 mg vs. -0.29 1.03 232,174 0.7762

Oxycodone 10 mg

Versus Placebo

Oxy/Tbu 5/400 mg 9.49 0.85 7.83,11.15 <G00
Oxy/Tbu 10/400 mg 9.42 0.85 7.75, 11068 <0(.00%
Ibuprofen 400 mg 819 0.85 6.53, 9.85 <0601
Oxycodone 5 mg 2.35 1.03 0.32, 4.38 0.0234
Oxycodone 10 mg 2.64 1.04 0.60, 4.68 oo

QOxy = Oxycodone; Ibu = Ibuprofen
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Table 5: Analysis of Pain Intensity Difference Scores through 6 hours (SPID6)
for OXY-MD-06 (as presented by sponsor)

Treatment Group N
Oxy/1bu 5/400 mg 170
Oxy/1bu 10/400 mg 168
Ibuprofen 400 mg 164
Oxycodone 5 mg 57
Oxycodone 10 mg 50
Placebo 56

Pairwise Comparison

Oxy/Ibu 5/400 mg vs [bu 400 mg
Oxy/Ibu 10/400 mg vs Oxy 5 mg
Oxy/Tbu 10/400 mg vs Ibu 400mg
Cxy/Ibu 10/400 mg vs Oxy 10 mg
Oxy/Ibu 5/400 mg vs

Oxy/Ibu 10/400 mg

Oxycodone 5 mg vs,

Oxycodone 10 mg

Versus Placebo

Oxy/Tbu 5/400 mg
Oxy/Ibua 10/400 mg
Ibuprofen 400 mg
Oxycodone 5 mg
Oxycodone 10 mg

Oxy = Oxycodone; Tbu = Thuprofen

LS Mean

8.28
8.27
7.39
3.30
3.37
t.74

Difference in LS Mean

0.89
4.98
0.88
4.90
0.02

-0.07

6.54
6.53
5.65
1.56
1.62

SKE

.31
{131
0.3
(153
.53
(.54

SE

0.43
0.01
.43
ol
(43

0061
0.61
0.01
0.75
0.75

95% Cf for .S

Mean

TL08, B.8Y
T.06, BES
6,78, 8.00
226,434
232,442
(.69, 2.7

95% CI for
Difference

0.05, 1.74
179, 6.18
0.03,1.73
370,611
08, 087

154, 14U

334,755
532,773
444, 6.85
(.09, 3.03
0.15, 3.10

APPEARS THIS WAY

ON ORIGINAL
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Cheerad!
treatment p-
value

AN

p-value

1.0389
<0001
1.0430)
<(.001
0.9720

1.9278

<0001
<0.001
<0.001
1.0381
0.0312
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Figure 1:Mean Pain Relief Scores over Time OXY-MD-05
(as presented by the sponsor)
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Figure 2: Mean Pain Intensity Difference Scores over Time OXY-MD-05

(as presented by the sponsor)
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Figure 3: Mean Pain Relief Scores over Time OXY-MD-06
(as presented by the sponsor)
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Figure 4: Mean Pain Intensity Difference Scores over Time OXY-MD-06
(as ptesented by the sponsor)
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2.3.4 STATISTICAL REVIEWER’S FINDINGS

Two methodological issues warranting discussion were identificd during the course ot my
review. In study OXY-MD-05, the sponsor petforms a post-hoc analysis in order to meet
the normality assumption accompanying the use of an analysis of vanance model. In
general, an ANOVA model is robust with tespect to moderate departures from the basic
assumptions. Specifically, the normality assumption can be relaxed provided the sample size
is large and/or the departure from normality is not extreme. Appealing to the
aforementioned, the need to petform a transformation on the data does not seem justified.
Furthermore, no such analysis was applied in OXY-MD-06 whete the same Jack of
normality phenomena existed. As such, the results (from the raw data) in OXY-MD-05 may
have been acceptable had they been significant thus adding to the probability of error.

In OXY-MD-06, the sponsor's analyses are conducted with no adjustments for multiplicity.
The inclusion of both doses in the study result in testing of multiple hypotheses by which
either (ot both) dose of the combination product may be found effective. [ believe that
without an adjustment, there is an increased probability of falsely declaring some dose of the
combination product to be effective. In otder to mainrain an overall type T etror rate of
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0.05, 1 applied the Holm's stepdown method which entails ordering the p-values and
comparing the values to an adjusted alpha tevel. My analysis is post-hoc; however, the
purpose is solely to validate conclusions.

Following my evaluation of the studies, I conclude that the combinanon drug product
produces greater pain relief and a greater pain intensity difterence (from bascline) as
compared to the individual components and placebo. However, the difference in pain relief
and pain intensity among the combination product and ibuprofen alone groups is nominally
significant only through 6 hours. Eartly time points more strongly favor the combinadon
over the ibuprofen alone. I refer to Dr. Shaun Comfort's clinical review to address the
clinical significance of the results.

Additionally, the sponsor investigates the time to onset of pain relief and the duration of
pain tefiel. I conclude that the combination product promotes more rapid onset of relief as
compared to each of the individual components. In addition, fewer patients rceeiving the
combination drug product ot ibuprofen alone required rescue medication. The sponsor uses
the outcome, time to re-medication (the time between dosing and rescue medication use), as
a measute of duradon of pain relief. T disagree as duration of relief implics that relief has
been achieved and should thetefore be calculated from beginning of pain relict to the end of
relief.

2.4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

Analyses wete performed with respect to gender, race and age for studies OXY-MD-05 and
OXY-MD-06 combined. The measures of efficacy were total pain relicf through 6 hours
and sum of pain intensity difference through 6 hours. Inital analyses were conducted via
analysis of variance models including factots for the subgroup, treatment, protocol, study
site within protocol, and subgroup by treatment interaction. An additonal effect for
baseline pain intensity was included for analyses of the sum of pain intensity difference.
Subsequent analyses were conducted in each subgroup.

Among males and females receiving oxycodone HCl/ibuprofen, an analgesic effect (as
measured by total pain relief and the sum of pain intensity difference scores through

6 hours) was evident. The effect appeared somewhat greater for the combination drug
product as compared to the ibuprofen alone with the difference among treatments being
mote appatent among females. Due to the limited number of minority study participants,
sub-populations defined by race were categorized as Caucasians or non-Caucasians. Among
tacial groups, the combination drug product produced greater pain relief and a greater pain
intensity difference (from baseline) as compated to the individual components and placebo.
The effect appeared somewhat larger among non-Caucasians as compared to Caucasians.
Lastly, further suppott favoring the combination product is provided from examination of
the sub-population categorized by age.
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Overall, there did not exist any age, race, or gender effects as evidenced by the lack of
statistical significance achieved with the varying subgroup factors in the model. The sponsor
does not propose any efficacy claims for any subgroups of patients. Overall, the resules were
consistentt and lend support to the findings presented in preceding secticns.

2,5 STATISTICAL EVALUATION OF COLLECTIVE EVIDENCE

A ptimary claim of the sponsor is that the combination product produces greater efticacy
than placebo and each of the individual components as measured by magnitude of pain relief
and reduction in pain intensity. The evidence taken collectively from both studies reviewed
indicates some statistical support favoring the combination drug product for pain relief and
reduction in pain intensity at later times; however, a greater treatment effect is shown at
eatlier times. Although differences in rotal pain relief and pain intensity from baseline
between the combination drug product and ibuprofen alone are noted, the clinical
meaningfulness of the difference is a germane issue for consideration.

ap— —

— The evidence suggests that the combination product reduces the time to onser of
pmn relief as compared to the ibuprofen alone, oxycodone alone, or placebo, With regards
to —

— Duration ofrcllcﬁmphcs that relief has been
achieved and should therefore be calculated from beginning of pain relief to the end of
relief. However, the sponsor measutes duration from the time of dosing until re-medication.
This lattet measurement providcs information on time to re-medication only.

2.6 CONCLUSIONS AND RECOMMENDATIONS

As a result of the clinical studies conducted, the sponsor claims that the combination
produces "greater efficacy than placebo and each of its individual components given at the
same dose as measured by magnitude of pain relief, the reduction in pain intensity

- In addition, the sponsor proposes the
use of an oxycodone/ :buprofen combination product for the short-term management of

acute, moderate to severe pam.

The combination product produces greater relief of pain and greater reduction in pain
intensity as compared to each component; however, the effect is more strongly favored at
earlier timepoints and is only nominal at later imepoints. Moreover, the product significantly
shortens the time to onset of pain relief in comparison to ibuprofen alone and oxycodone
alone, —

1

Issues pertaining to the clinical meaningfulness of the detecred differences in addition to the
necessary evidence required for an acute indication are beyond the scope of my review.
Attention to these germane issues is deferred to the medical review of De. Shaun Comfort.
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2.7 LABELLING

The proposed draft labeling reads as follows:

BRANDNAME was investigated in = clinical studies involving a total of 949 patients post
dental surgery (removal of ipsilateral molars) who were administered 2 single dose of the
BRANDNAME, ibuprofen alone, oxycodone HCl alone ot placcbuo for acute, moderate 1o
severe pain. BRANDNAME produced greater efficacy than placebo and each otits
individual components - as measu red by the mapnitude of pain relict,
the reduction in pain intensity 2 —

Of note, the patient total refers to the pooled patient population and excludes the
oxycodone HC1 10 mg/ ibuprofen 400 mg and oxycodone HCl 10 mg groups. The
statement regarding J—— sresents a somewhat misleading
rcpresentatlon of the eftect of the drug thtoughout the inv estigated time course.

| /

Labelling

[herefore, I recommend a

slightly more descriptive statement drafted as follows:

BRANDNAME was investigated in ~— linical studies invalving a toral of 949 panents post
denial surgery (removal of ipsilateral molars) who were adminisiered a single duse af the
BRANDNAME, ibuprofen alone, oxycodone HCl alone or placebe for acure, moderate to
severe pain. BRANDNAME produced greater efficacy than placebo and cach of its

individual components — s measu red by the magnitude of pain relicf
and the reduction in pain intensitv. /-—:—- e stronelv favored ar earlier
I caution against a — for reasons detaited in my review,

aforementioned recommendations are based on my statisucal review, and 1 defer furs

The

her

recommendations regarding the appropriateness of the indication to my medical colleagues.
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2.8 APPENDIX

This appendix contains detailed tables of the subject demographics and baseline
characteristics. Moreover, detailed tables regarding total pain relict through 3 hours and sum
of pain intensity difference scores through 3 hours are also included.
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Summary of Subject Demographics and Baseline Characteristics OXY-MD-05

Oxy/Tbu Thuprofen
5/400 mg 400 mg
N=187 N=186
AGE (YEARS)
Mean (SD) 247 (5.3 241051y
Median 240 23.0
Range 16-40 16-48
SEX, N(%)
Male 69 (36.9 85(45.7)
Female 118(63.1) 101(54.3)
RACE, N (%)
White 16(62.0) 138(74.2)
Black 19(10.2) 16(8.6)
Asian 17(9.1) 14(7.5)
Other 35(18.7 18(9.7)
WEIGHT(L.BS)
Mean {SD) 154.7(34.0) 159.6(37.0)
Median 150.0 155.0
Range 92270 90-300
HEIGH'T (IN}
Mean (512) 66.5(4.4) 67.1(4.3)
Median 66.0 67.0
Range 52-76 51-80
BASELINE PAIN INTENSITY, N (%)
Moderate 169 (90.4) 173(93.0)
Severe 18(9.6) 13(7.0
BASELINE PAIN VAS (MM)
Mean (5D} 59(8.8) 58(7.2)
Median 57.0 57.0
Range 49-92 49-82

Oxycodone Placcbo
5mg N=62
N=63

243 (5.2) 245055
244 23.0
16-40 1742
30(47.6) 35(56.5;
33(52.4) 27435
48(76.2) 48(77.4;
7110 G145
2(3.2) 3(4.8)
6(9.5) 203.2)
158.8(28.3) 163.8{36.41)
155.0 137.0
110-245 1065300
67.6{3.7) 674035
68.0 673
60-76 5975
58(92.13 S6(90.73)
5(7.9) (9.7)
57.8(7.2) SB.5(8.0)
56.0 560
50-81 3G-59

Toeal
N=498

245 3.3
230
16-48

219{44.0)
279(36.0)

350(70.3)
51(10.2)
36(7.2)
61(12.2)

158.2(34.8)
1520
Sl-300

074,
670
51-80

456{91.6)
42(8.4)

584805
56.0)
49.92

p-vidue -

[REREY

02y

0.2%%

1nt

(L6804

0.029

» P-values for between treatment comparison from ANOVA model with treatment as facrors for condgauous varisbles and

CMH test for categorical variables.

APPEARS THIS wAY
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Summary of Subject Demographics and Baseline Characteristics OXY-MD-06

Oxy/Ibu Oxy/Thu
5/400 mg 10/400 mg
=171 N=169

AGE
Mean (SD) 189 (4.2 184027
Median 18.0 180
Range 14-40 13-30
SEX N (%)
Male 85 (49.7) B9(52.7)
Female 86(50.3) 80(47.3)
RACE N (%)
White 159(93.0) 161¢95.3)
Asian 1{0.6) 1(0.0)
Other 11(6.4) 7(4.)
WEIGHT (LBS)
Mean (SD) 146.8(30.0; 151.2(33.2)
Median 145.0 1450
Range 93-300 105-295
HEIGHT (iN)
Mean (SD) 67.6(3.8) 68.3(4.1)
Median 68.0 68.0
Range 58-78 60-80
BASELINE PAIN INTENSITY
Moderate 97(56.7) 92(54.4)
Severe 74(43.3) 77(45.6}
BASELINE PAIN VAS (MM)
Mean {SD) 74.9(10.5) 75.8{10.1}
Median 730 75.0
Range 56-98 52-98

s P-values for between treatment comparison from ANOVA model with treaunent as factors for continuous vatiables and

CMH test for categorical variables.

Ibuprofen
400 mg
N=171

18.4(3.4)
180
14-43

23(54.%
78{45.6)

163(95.3)
3(1.8)
5(2.9)

150.4(29.6)
150.0
95-260

61.93.9)
68.0
57-77

99(57.9)
72(42.1)

74.4(10.9)
740
55-100

Oxy
5 mg
N =57

181 (2.9
18.0
13-26

24(42.1)
33(57.9)

53093.0)
118
3(5.3)

148 3036.6)
136.0
§01-260

612038
6.0
5875

36(63.2)
21(36.8)

T4311.1)
740
54.94

Oxy
10 mg
N =57

187 (27
18.0
1427

3154
26(45.6)

55(96.5)
0
203.5)

149.5(33.3)
145.0
100 255

68.0(+.3)
67.0
674

34(59.6)
23(40.4)

74.2(10.9)
710
50 98

Placebo
N=57

18.2 (2.5)
180
14-25

2T
30(52.6)

55(96.5)
0
203.5)

151.4(32.0)
146.5
105-255

67.903.6)
68.0
61.76

36(59.6)
21036 8)

736(12.3)
7LD
55-99

APPEARS THIS WAY
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Tortal
=682

185733
18.0
13.43

35125
33348 8)

646(94.7)
6(0.5)
30(4.4)

149 5031.7)
145.0
93300

67.9(3.9)
68.0
57-50

104(57 8}
288(42.2)

74.8(10.7)
740
50-100

p-value

436

1632

0.797

0.831

1478

(3.HGY
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Analysis of Total Pain Relief Scotes through 3 hours (TOTPAR3) for OXY-MD-05
(as presented by sponsor)

Treatment N LS Mean SE 95% CF for LY Overad!

Group Mean freatmoeni
p-value

Combination * 186 (.43 .24 597,690

Ihuprofen 400 mg 186 5.35 .24 4.89, 5.81

Oxycodone 5 mg %} 2.17 0.37 144, 290 =Ab

Placebo 62 2.03 0.38 120,277

Pairwise Comparison Difference in SE 95% CI for LS pvalue

LS Mean Difference

Combination vs. [buprofen 400 mg 1.08 0.29 0.51, 166 |

Combination vs. Oxycodone 5 mg 4.26 41 345,507 {00

Combinaton vs. Placebo 4.40 .41 359,522 < (.01

Ibupmfcn 400 mg vs. Placebo 3.32 G.41 251,413 <(.001

Oxycodone 5 mg vs. Placebo 0.14 (.50 085,113 (1.7780

* Combination = oxycodone HCI/ibuprofen 5/400 mg combination rreatment group.

Analysis of Pain Intensity Difference Scores through 3hours (SPID3)
for OXY-MD-05 (as presented by sponsor)

Treatment N L5 Mean SE 93% CI for LS Overall
Group Mean treatment
p-value

Combination * 186 319 A 0] 2.83, 3506

Ibuprofen 400 mg 186 2.43 0.19 205, 2.81

Oxycodone 5 mg 03 0.27 20 -6.25, 0.79 <0.001

Placebo 62 0.24 0.26 -0.27,0.75

Pairwise Comnpatison Difference in 95% CI for L5 p-value
LS Mean Difference

Combination vs. Ibuprofen 400 mg 0.70 0.18 0.40, 1.12 <0.001

Combination vs. Oxycodone 5 mg 292 0.26 242,343 <0.001

Combination vs. Placebo 2.95 0.26 2.45,3.46 <(.001

Ibuprofen 400 mg vs. Placebo 219 0.26 1.69, 270 <(001

Oxycodone 5 mg vs. Placebo 0.03 0.31 1359, 0.65 0.9227

* Combination = oxycodone HCl/ibuprofen 5/400 mg combination treatment group.
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Analysis of Total Pain Relief Scores through 3 hours (TOTPAR3)

for OXY-MD-06 (as presented by sponsor)

Treatment Group N
Oxy/Ibu 5/400 mg 170
Oxy/Ibu 10/400 mg 168
Ibuprofen 400 mg 169
Oxycodone 5 mg 57
Oxycodone 10 mg 56
Placebo 56

Pairwise Comparfson

Oxy/Ibu 5/400 mg vs Ibu 400 mg
Oxy/Ibu 10/400 mg vs Oxy 5 mg
Oxy/Ibu 10/400 mg vs Ibu 400mg
Oxy/Ibu 10/400 mg vs Oxy 10 mg
Oxy/1bu 5/400 mg vs

Oxy/Ibu 10/400 mg

Oxycodone 5 mg vs.

Oxycodone 10 mg

Versus Placebo

Oxy/Ibu 57400 mg
Oxy/Tbu 16/400 mg
Ibuprofen 400 mg
Oxycodone 5 mg
Oxycodone 10 mg

Oxy = Oxycodone; [bu = Ibuprofen

LS Mean SE 93% Ol fur 1LY
Mean
6.98 019 0.01,7.35
7.05 0.19 667,742
5.92 019 535,6.29
3.67 0.32 304,431
383 033 319447
2.67 0.33 203,331
Difference in LS Mcan SE 95% CI for
Difference
1.07 0.27 (.55,1.59
331 0.37 2.58,4.05
1.13 0.27 0.61.1.05
322 0.38 247396
0.06 0.27 0 58,0.46
0.16 (.46 -1.00,0.75
4.3t (1.38 3.58,5.05
4.38 (.38 3.04,512
325 (.38 2.51, 3.99
1.0G {1406 .19, 1.91
1.16 0.46 0.25, 207
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NDA 21-378
Stonstcl Review and FEvaluatinn

Analysis of Pain Intensity Difference Scores through 3 hours (§PID3) for OXY-MD-06

Treatment Group N
Oxy/Tou 5/400 mg 170
Oxy/Ibu 10/400 mg 168
Ibuprofen 400 mg 169
Oxycodone 5 mg 57
Oxycodone 10 mg - 50
Placebo 56

Pajrwise Comparison

Oxy/Ibu 5/400 mg vs Ibu 400 mg
Oxy/Ibu 10/400 mg vs Oxy 5 mg

Oxy/1bu 10/400 mg vs Ibu 400mg
Oxy/Ibu 10/400 mg vs Oxy 10 mg
Oxy/lIbu 5/400 mg vs

Oxy/Ibu 10/400 mg

Oxycodone 5 mg vs.

Oxycodone 10 mg

Versus Placebo

Oxy/Ibu 5/400 mg
Oxy/Ibu 10/400 mg
Ibuprofen 400 mg
Oxycodone 5 mg
Oxycodone 10 mg

Oxy = Oxycodone; Ibu = Ibuprofen

(as presented by sponsor)

LS Mean

3.57
3.66
2.92
1.28
1.43
0.67

Difference in LS Mcan

0.66
2.29
0.74
223
-0.08

015

2.90
299
2.24
0.61
0.76

NI

14
1+
thid
123
.24
424

S

.19
0.27
0.19
0.27
0.19

0.33

0.27
.27
0.27
0.33
033

95% CI for LS

Mean

330, 3
339,393
265,318
0.82, 1.74
0.97, 1.89
0.21,1.14

95% CI for
Difference

029, 1.03
1.77, 282
0.37,1.12
1.70, 2.76
0146, 0.29

0,80, €150

2.37,3.43
245,352
171,277
004, 1.26
0.11, 1.41

APPLARS THIS WAY

0K ORIGINAL
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