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Abstract

Ohjective:
To evalugle the etficany. and salely ofifsic dose strepgihs of oyctsions ydrochioride (HCH/ni
for the freatment of nibderate-to-gevera postopeiative paipsfoliowing hifnionectomy stirgery.

acin tablets®

Research design and methods:
Randormized, "double-Bliid, Placebpieohirolied 'S muliticenter, repeat-dose study {Clinicaltrigls.gov:
NOTUOREA06Y). Ablolalof 806 patienty. noed 218 years with rnoderate-to-severe pain post-
Banipriectomy, Wereiscresnad,sand 403 'patienls were randomized 1o receive placebo, 2 x 5/30mg
oxycodonesHElMiacin fablels) or. 2% 7 5480mg oxycodone HCl/niacin 3 stered avery
6 hours Tor48 hows.ietorolac fioiiethaming was availabie as rescue medication

i.'D

Maity putcome ineasures,

Primary elffcasy endpuint wag ihe sum of pain-intensity difference scores during the 48 hours SPID)
wollowint:the initighdose ofstudy drug. Secondary efficacy endgoimw dad a respondar analysis and use
of Festiie medication, Satety evaluations included adverse events (AEs), vital signs, and clinical lahoratory
dgressmartts,

Restdis:

Boih dosesof oxyeedone H i s demonstrated superior reductions in pain intensity compared
withiplacebo as evidenced by the S ",148 {p<0.0001 for both oxycodone HC/niacin 2 x 5/30 mg and
27 5/30 mgh. AEs were consistent with the known effects of oxycodone HCH and niacin, Most AEs were
milid or moderate in intensity, and no serious AEs cccurred, There were no discontinuations due to AEs in the
placebo group; 2/135 (1.5%) discontinued due io AES in the 2 x 5/30 mg group and 4/134 (3.0%) in the
2 x 7.5/30 mg group. A limitation of this study was that there was no active comparator am.

Conclusions:
Oxyoodone HGi/niacin tablets (5/30 mg and 7.5/30myg) provide effeciive analgesia and are generally well
tolerated in patients with moderate-io-savers pain folfowing bunionectomy surgery.

introduction

Opiocids are highly effective analgesics that play an integral tole in the

management of a variety of pain syndromes, both acute and chronic™”.

*Aourox™ with Niacin Tablets, King Prarmaceuticals®, Inc., Bristol, TN, USA.
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Short-acring opicids, including immediate-release oxyco-
done hydrochloride (HCl}, have a well-established role in
relieving post-surgical pain’. Although achieving ‘no pain’
may be an unrealistic treatment goal®, when acute pain
such as post-surgical pain is inadequately treated, patienrs
may experience a delay in return to function. If acure pain
is untreated it may become a chronic condition®” ™’

Concern regarding the potential for misuse or abuse of
opioid analgesics may limir the willingness of clinicians to
prescribe opioid analgesics, which would contribute to the
undertreatment of pain®. This concern is not enrirely
unfounded: in 2009 an estimated 5.3 million persons
aged >12 vears in the Unired Stares reporred nonmedical
use of prescription pain relievers in the past month’.
Although physicians can address the risks for misuse or
abuse with patients™®, evidence suggests that many medi-
cations do not remain in the hands of the original patient;
an estimated 55% of nonmedical prescription pain relie-
vers were obtained from a friend or relative ar no cost”.

The need exists for opioid analgesics that provide com-
parable efficacy to traditional agents, but with properties
that make them less desirable for misuse or abuse, A for-
mulation has been developed that combines oxycodone
HCI, a subtherapeutic dose of niacin (30 mg), and three
inactive, but functional, excipients that discourage crush-
ing and snorting, as well as make the rablets difficult o
dissolve in solvents for injection. When raken in excess,
these oxycodone HCl/niacin® rablets are associated with
dose-dependent, unpleasant, but temporary niacin-
induced effects {e.g., flushing and pruritus). Niacin is an
essential vicamin (B3} found in many foods'. Immediate-
release niacin is used at dosages up to 6000 mg/day to treat
dyslipidemias’’. The amount of niacin associated with
appropriate use of oxycodone HCl/niacin tablets — 60 mg
every 6 hours — is generally well tolerated’*"?; thus,
patients should not be adversely affected by the niacin in
oxycodone HCniacin rablets when the agent is adminis-
tered at the recommended doses.

A prior study had demonstrated thar experienced
opioid abusers prefer an eguivalent oral dose of oxycodone
tablets over oxycodone HClniacin tablets'®. This study
was designed to investigate whether the oxycodone HCY/
niacin tablet is efficacious and has an acceptable safety
profile for the patient.

Here we report on the efficacy and safery of oxycodone
HCl/niacin tablets for the treatment of moderate-to-severe
pain following bunionectomy surgery, an acutely painful
procedure that results in prolonged postoperative pain®.
Bunionectomy surgery is commonly performed to correct
distal first metatarsophalangeal joint deformities and is
associated with severe pain thar can last up o 10 days.
The acute postoperative pain model has been used
widely to assess the efficacy of analgesic agents’™™".

*Aourox™ with Niacin Tablets. King Prarmaceuticals®, Inc., Bristol, TN, USA.
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Patients and methods

Ethical practices

The protocol and informed consent form were approved by
a central institutional review board prior to patient enroll-
ment. All patients gave written informed consent before
participating in the study. This study was conducted
according to Good Clinical Practice guidelines and the
Declararion of Helsinki. The protocol and statistical
analysis plan were agreed to in advance with the US
Food and Drug Administration via a Special Protocol
Assessment.

inclusion and exclusion criteria

Patients included in this study were aged >18 years,

scheduled to undergo bunionectorny surgery, and required
to be alert and capable of taking an oral opicid analgesic.
Patients had to be generally in good health based on
medical history; physical examination; laboratory results
for clinical chemistry, hematology, and urinalysis; viral
signs; and 12-lead electrocardiogram. Patients also had
to have the ability to comprehend the requirements of
the study, be able to communicare effectively, and vol-
untarily give informed consent. Non-postmenopausal and
non-sterile women were required to use an acceptable
method of birth control, and pregnant or lactaring
women were not included in the study. Prior ro random-
ization, patients rated their pain on a 4-point scale rang-
ing from 0 to 3 and were required to have a rating of 2
(moderate pain} or 3 {(severe pain} to be eligible for
treatment.

Exclusion criteria included a history of drug abuse
(legal or illegal substances) or malignancy in the past 5
years. Patients could not have pulmonary, cardiovascular,
neurclogic, endocrine, hepatic, gastrointestinal, or kidney
disease. Parients could not be taking opicid or nonopioid
analgesics at doses that would interfere with study eval-
nations, nonopioid analgesics for acure pain (other than
the pain associated with rhe need for bunionectomy sur-
gery), systemic corticostercids within 7 days of surgery,
antipsychotic agents, central nervous system depressants,
or antidepressants {unless on a stable dose for >1 month).
Additional exclusion criteria included mental or emo-
tional unsuitability; current evidence of alcohol abuse

Tounce of spirits); documented hypersensitivity to
opioid analgesics, niacin, or other nonsteroidal anti-
inflammatory drugs; and an inability to take ketorolac

medication}.
Parients were also excluded if dosed with any other

tromethamine (the designated rescue

investigational drug within 30 days prior to the
screening visit.
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Study design

This was a Phase 3, randomized, double-blind, placebo-
controlled, multicenter trial (Sponsor study number
AP-ADF-105; Clinicaltrials.gov: NCT00654069} of the
efficacy and safety of repeated doses of two strengths of
oxycodone HCl/niacin tablets vs. placebo for the treat-
ment of moderate-to-severe postoperative pain following
bunionecromy surgery. It was conducted at six sites in the
Unired States between September 26, 2007, and March 7,
2008 (SCIREX Research Centers — Austin, Texas; Houston,
Texas; and Salr Lake City, Utaly; Crossroads Research Inc. —
Owings Mills, Maryland; Vertex Clinical Research, Inc. —
Bakersfield, California; Clinical Management Seyvices,
Inc. — Glendale, California}. All study medication tablets
(active and placebo) were identical in appearance.

The primary objective of this study was to evaluate the
analgesic efficacy of oxvcodone HCl/niacin {2 x 5/30 mg
and 2 x 7.5/30 mg) tablets vs. placebo for the trearment of
moderate-to-severe post-bunionectomy pain over 48 hours
of repeat dosing every 6 hours. The secondary objective
was to characterize the safety and rolerability of oxycodone
H{Cl/niacin tablets by comparing the effects of rwo dose
levels vs. placebo on the incidence of treatment-emergent
adverse events { TEAEs), and trearment-emergent changes
in physical and neurological examinations, clinical labo-
ratory values, and viral signs.

Efficacy evaluations

Efficacy assessments were based on pain intensity {(P1} and
pain relief (FR) scores, Pl was assessed via a 100 mm visual
analog scale {(VAS), denoting 0 {no pain} ro 100 (worst
pain imaginable). PI scores were recorded ar baseline
(immediately predose), and at 0.5, 1, 2, 3, 4, 5, 6, 12, 18§,
24, 30, 36, 42, and 48 hours after the inirial dose of srudy
medication. Pl scores were also recorded each time a
Addirionally,

patients rated that day’s average Pl ar bedtime on study

patient requested rescue  medication,

days 1 and 2, and at the end of the 48-hour treatment
period.

PR scores were recorded by patients at 0.5, 1, 2, 3, 4, 5,
and 6 hours after the initial dose of study medicarion, and
at any time when a patient requested rescue medication.
Patients rated their pain relief using a 5-point scale: 0
{none}; 1 (alittle); 2 {some}; 3 {a lot}; or 4 {complete}.

The primary efficacy endpoint for this study was the
sum of pain intensity difference scores from 0-48 hours
(SPIDy3), a time-weighted measure of pain intensiry dif-
ference (P11} scores over the 48-hour treatment period.

Secondary endpoints included: (1) a responder analysis
with responders defined as patients who met both these
criteria: achieved 50% or higher maximum rotal PR over

and used rescue medication <3 rimes within 6 hours of

© 2011 informa UK Ud  www.cmrgjourna.com

dosing between 6FM on day 1 and 6PM on day 3; (2)
mean of patient average daily pain intensity (MPADPID)
scores {(average of Pl scores obrained in the evening on day
1 and day 2, and at the end of the rreatment period on day
3),(3) PIDscores ar 0.5, 1, 2, 3, 4, 5, 6, 12, 18, 24, 30, 36,
42, and 48 hours after the inirial dose of study medication;
{4) sum of PID scores from 0-6 hours {SPIDg); (3) PR
scores at 30 minutes and 1, Z, 3, 4, 3, and 6 hours after
the initial dose of study drug; {6} total PR from 0-6 hours
(TOTPARg); (7) time to first perceptible pain relief
{(TPR); (8) time to meaningful pain reliel {TMR}; (9}
pain relief plus pain intensity difference {PRID) scores
were calculated using measurements at 30 minutes and 1,
2,3, 4, 5, and 6 hours afrer the initial dose of study med-
ication; {10} sum of pain relief and pain intensity differ-
ence scores from 0-6 hours {SPRID,); {11) time to first use
of rescue medication {TTR): (12) total rescue medication
use {TRU} during each 6-hour interval and overall; (13)
patients requiring rescue medication during each 6-hour
dosing interval and overall (RESC_N); and {14} with-
drawal due to lack of efficacy (WD_N). As the clinical
significance for many of the secondary outcomes chosen
for this study had not previcusly been identified, a post hoc
analysis of the responder rate, based on the published
criterion of >33% maxTOTPAR (in this case, over the
6-hour treatment interval, TOTPAR, but also including

the criterion that responders use rescue medication <3
times within 6 hours of dosing within the 48 hours) was
added as a measure of clinically important response ™.

Safely evaluation

Safery was assessed by adverse event { AE) reports, labora-
tory results, vital signs, and physical examinations. All AEs
were collected from the time of dosage administration
until completion of the follow-up visit and were followed
until resolved or stabilized, or were no longer judged clin-
ically significant. Serious AEs were collected from the time
informed consent was obtained through the completion of
the follow-up visit.

The study design is illustrated in Figure 1. Screened
patients underwent bunionectomy surgery, after which
patients who continued to meet eligibility requirements
were admitted to the clinical research unit (CRU).
Patients who reported moderate-to-severe pain within
6 hours after surgery entered the treatment phase and
were randomized to one of three treatment arms: placebo,
2 x 5/30 mg oxycodone HClfniacin tablets, or 2 x 7.5/
30 mg oxycodone HCl/niacin tablets, Upon the patients’
reporting of moderate-to-severe pain, they received the
first dose of study medicarion followed by dosing every
6 hours for 48 hours {eight doses of study medication
in total). Ketorolac rromethamine was available as a
rescue medication upon patient request.

Oxycadone HCWniacin tablsts for post-bunionectomy pairtﬂ?
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Screening and

2 x B5/30 myg oxycodone HCl/niacin tabists

evary 6 hours for 48 hours {n = 135)

Pregurgery

enroliment 1week
2 x 7.5/30 my oxycodone HCl/niacin tabiets avery 6 hours for 48 hours (5= 134)

3§ 2 xplacebo tablets every 6 hours for 48 hours (0 = 136}

Randomization ;
5
i Telephone
M contact
3 follow-up
N
¢

Day 1
days =50 b 1 =

Day 2 Day 3

Study medi

Figure 1. Study design and schedule of agsessments.

Patients were discharged from the CRU and entered the
follow-up phase 48 hours afrer the initial dose of study
medication, pending satisfactory completion of all evalu-
ations and if judged safe for discharge by the managing
physician. Patients were provided with a prescription for
an analgesic 1o trear any continuing postoperative pain on
an as-needed basis. Follow-up was conducted by telephone
approximately 1 week after discharge from the CRU.

The medical monitor, sponsor, and investigarors and
their staff remained blinded to each patient’s treatment
during the srudy. If an investigator broke the blind, they
were required to notify the medical monitor immediately,
and the date and reason were recorded in the appropriate
section of the case report form,

Statistical methods

Sample-size calculation was based on an assumprion of
PID scores of 5 mm {at 6 hours) to 25 mm {at 48 hours)
for placebo {mean SPID 5 = 90 mm), and 30 mm for active
drug {stable for 48 hours; mean SPIDy;4
common SPle standard deviation of 460 mm. A ¢ test

with 90% power to detect a difference of 182 mm using a
two-sided test ar the 5% significance level required 135
patients per treatment arm. Randomization and assign-
ment of patients to one of three double-blind treatment
groups were accomplished using a site-specific compurer-
generated randomization schedule.

All statistical analyses were performed using appropri-
are procedures in SAS software version 8 or higher, with

significance of effects determined by rwo-sided tests with a
p value of <0.05, unless specified otherwise. All efficacy
analyses were performed on the intent-ro-rreat {ITT) study
population (i.e., all randomized patients who received >1
dose of study medication}. The per-protocol {PP) popula-
tion comprised all ITT parients who remained in the study
for =48 hours of treatment, and did not incur 2 major
protocol violation; the PP population was used to evaluate
the sensitivity of analysis of the primary efficacy outcome.
The safety population was identical to the ITT population,

596  Oxycodone HOUniacin tablets for post-bunionectomy pain Damiels of al.

Ketorolac tromethamine available as rescue

tion is taken within 6 ¢
single-dose efficacy evaiu
next 8 hours and througho

)

Discharge 48 hours
uts of surgery; after administration
on done over of first dose of
i treatment study medication

Hospital admission, bunionectomy

but was analyzed as treated (ITT population was analyzed
as randomized).

The primary efficacy endpoint for this study was the
SPID,e using Pl scores for the first 6-hour interval, time
weighted, and the Pl scores from 12, 18, 24, 30, 36, 42, and
48 hours after the initial dose of study medication. Baseline
observation carried forward values were wsed if patients
withdrew for reasons other than lack of efficacy. For
patients who withdrew for lack of efficacy, last observarion
carried forward {LOCF)Y was used for Pl and PR scores,
imputing the Pl and PR scores at the time of rescue for
those patients requesting rescue, or the mast recent sched-
uled Pl and PR scores for those patients nor requesting
rescue. For patients who remained in the study, pain
scores were recorded at the time of rescue medication
using the LOCF method to the end of that 6-hour treat-
ment interval. Pain scoring began again with the next
scheduled dose. Any missing PI or PR score was derived
by caleulating the mean of the preceding score and the
subsequent score.

Treatment differences (5PIDyg) were determined by
analysis of covariance (ANCCOVA), adjusting for investi-
gative sites and baseline Pl scores, Pairwise comparisons of
treatments used conrrast sratements in the ANCOVA
model. Comparisons of each dose level with placebo
were performed in a nested manner, with the significance
of the comparison of the higher dose to placebo determin-
ing the need for testing the lower dose to placebo. This
nested method eliminared the need to make adjustments
for multiple comparisons. The two oxycodone HCl niacin
doses were not compared with each other.

Comparisons of trearment differences for MPADP],
SPIDg, and SPRIDg were performed by ANCOVA, adjust-
ing for investigative sites and baseline Pl scores. Pairwise
omparisons of treatments were performed using contrast
statements in the ANCOVA model. Comparisons of treat-
ment differences for time ro first use of rescue medication
were performed using a Kaplan-Meier time-to-event
method. For PR, TOTPAR,, PID, PRID, and TRU, tests

for treatment differences were performed using contrasts

WAW.C His i 2
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Table 1. Demographic and other baseline characteristics: safety population.
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Placebo Oxycodone Oxycodone Total
{n=136} HCl/niacin HCl/niacin {11405}
2 x 5/30mg 2 % 7.5/30mg
{r—13%) {i1="134)
Age {vears) Mean (SD) 420 (13.0) 41.8 (140 41.6 (13.6) 41.8 (13.5)
Median 430 42.0 41.0 428
Mirimum, maximum 18, 71 18,78 18 77 18 77
Gender, 7 (%) fale 22 {16.2%} 10 (7.4%) 4 {10. 4/r) 6 (11
Female 114 (83.8%;) 125 (92. 6%) 120 (89.5% 339 (88. 6%;
Race®, 11 (%) Asian 1{0.7%;) 2 {1.5%) 1{0. 7%) 4 {1.0%)
Black 24 (17.6%) 31 {23.0%) 23 (17.2%) 78 (19, 3%
White 109 (80.1%) 99 (73, 3%} 49 (73.9%) 307 {75.8%
Other® 2 {(1.5%) 31(2.2%) 11 (8.2%) (3 9%)
Ethnicity, 71 (%) Hispanic/Latino 22 (18.2%) 20 (14.8%) 27 (20.1%) 9 (17.0%;}
) Not Hispanic/Lating 114 (83.8%) 115 (85.2%) 107 (79.9%) 335 (83.0%
Body Mass Index, kg/’mZ Mean 275 28.3 27.4 277
Median 26.8 28.0 258 27.0
Minimum, maximum 20.3, 30.2 22.7, 431 24.8, 344 20.8 41.8
Baseline Pain Intensity Mean (SD) 64.2 (16.86) 63.2 (18.23) 64.0 (17.81) 63.8 (18.62)
{100 mm VAS) Median 87.5 62.0 54.0 850
Minimum, maximum 17, 100 13, 100 24, 100 13, 100

*Patients with multiple race selections are included in the ‘Other’ category.
5B: standard deviation.

from ANCOVA with similar model parameters as the pri-
mary endpoint. For TPR and TMR, treatment differences
were analyzed using a Kaplan-Meier time-ro-event
method. For patients requiring rescue medication and
those who withdrew due ro lack of efficacy, rests for treat-
ment differences were performed using a logistic regression
analysis adjusting for investigative site and baseline PL.
Pairwise comparisons of treatments were performed using
contrast statements in the model in the same manner as
specified for the primary endpoint. No inferential statisti-
cal analyses of safety data were planned.

Resulis

A roral of 606 patients were screened for inclusion in the
study; 405 ITT patients were randomized. Mo relevant
between-group differences were observed for any demo-
graphic or other baseline characteristics (Table 1).
The population was predominantly whire and female.
The mean PI score {SD} at baseline across all treatment
groups was 03.8 {18.62) on the 100mm VAS {(range,
13-100mm). Although patients in all treatment groups
had a baseline raring of moderate-to-severe pain {2 or 3
on a 4-point scale used for eligibility}, a few patients had
baseline VAS scores <30mm (7 [5.1%}, 3 {2.2%], and 2
{1.5%] in the placebo, 2 x 5/30 mg oxycodone HCl/niacin,
and 2 x7.5/30mg oxyecodone HCl/miacin groups,
respectively).

The mean (5D} interval between the end of surgery and
the first dose of study medication, across all treatment
groups, was 2.93 (1.33) hours (range, 0.5-6 hours),
Of the 405 patients, 385 {95.1%) completed all eight

© 2011 informa UK Ud  www.cmrgjourna.com

doses; 384 (94.8%) completed the 48-hour double-blind
period; and 21 (5.2%) discontinued from the study
(Figure 2}.

Mo meaningful differences were observed among treat-
ment groups in the number of patients completing all eight
doses { 2 95% of each study group). Reasons for discontin-
uation are presented in Figure 2.

Clinical response

The primary efficacy endpoint was the SP1Dyg. Both doses
of oxycodone HCl/niacin were statistically superior com-
pared with placebo (2 x5/30me: p=0.0001 for ITT;
2 % 7.5/30mg: p<c0.0001 for ITT; Figure 3).

A total of 46 patients were excluded from the PP pop-
ulation analysis because they did not complete the 48-hour
treatment period and/or had protocol deviations: 17 from
the placebo gmup, 11 from the 2 x 5/30 mg group, and 1
from the 2 x 7.5/30 mg group. The analysis results based on
the PP popula tion are supportive of those based on the [TT
population. Both doses of oxycodone HClniacin demon-
strated superiority compared with placebo (2 x 5/30 mg:
p==0.0011 for PP; 2 x 7.5/30 mg: p<0.0001 for PP).

Both dases of oxycodone HC/niacin also demonstrared
statistically significant superiority compared with placebo
as measured by the prespecified secondary endpoint of
responder analysis (Table 2; greater than three-fold
higher response rate in active groups vs. placebo).
Reﬁpondar rares were relatively low for all groups: ‘placabo

9% (4/136); 2 x 5/30mg, 9.6% (13/135); and 2 x 7.5/
%O mg, lp 4% {1 4 1 %4 This was hkeiy related 1o the

and use of rescue me\hcau on :5 times within 6 hours of
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N =606

Patients screened

A

{

medication

A= 405 n=201
Patients randomized Screening failures
REASONS:

Laboraiory vaiues (10)

st procedure results (29)
i history/concom. diag. (41)
Exciuded medication/therany (18)
intercurrent maedical ever )
iagnostic/severity criter
Withdrew consent (38)
Cther (30}

i

Placeko

=136 n=135
Oxycodone HCl/niacin
2 x5/30myg

Oxycodone HCi/nia
2x7.5/20my

——

—

——

n=128 n=8 n=127
Completed Withdrawn Completed

n=8
Withdrawn

si= 128 n=5
Completed Withdrawn

M

Withdrew cor
Non-compilance {1}

3w consent {4)
Lost to follow-up (1) Non-compliance (1)

Adverse event (4)
Other (1)

Figure 2. Disposition of patients.

1400

p < 0.0001

1900 - p = 0.0001

1000 4

800 «

600 -

400

SPID 45 score {mm)

604.48
200

Placebo
{n=136)

Oxycodone HOVniacin
2 X 5/30 mg

(r1= 135)

Oxycodone HCniacin
2% 7.5/30 mg
{rn=134)

Figure 3. Sum of pain intensily difference scores & standard error from 0 1o 48 hours (SPIDge): [TT population.

dosing over the 48-hour course of the study). Using the
published criterion with a lower threshold of =33%
max TOTPARY, with the same rescue medication limita-
tion, and during the 6-hour treatment interval, the respon-
der rare increased for all three trearment groups (Table Z;
placebo, 10.3% [14/136]; 2 x 5/30mg, 19.3% [26/135];
and 2x7.5/30mg, 26.9% [36/134]), with substantially
increased differentiarion between each of the active
groups and the placebo group. Furthermore, this result
exhibits a clear dose response that was not evident when
using the stricter responder definition. Importantly, the
response rate of 19.3% of the lower-dose group compared

598  Oxycodone HOiniacin tablets for post-bunionectomy pain Damiels of ai.

with 10.3% of the placebo group demonstrated a statisti-
cally significant difference.

In secondary efficacy analyses (Table 2}, both doses of
oxyeodone HCl/niacin demonstrated superiority com-
pared with placebo for nearly all secondary endpoints.
MPADPI, SPIDg, and SPRIDg measurements demon-
strated the statisrically significant superiority of both
doses of oxycodone HCl/niacin tablets compared with pla-
cebo. The MPADPI was 44.45 for the placebo group, 39.04
for the 2 % 5/30 mg group, and 36.06 for the 2 x 7.5/30 mg
group. 1 he primary comparison between the 2 x 7.5/30 mg
group and the placebo group was highly significant
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Table 2. Secondary efficacy analyses: {TT population.

Secondary Efficacy Parameter Placebo Oxycodone HGniacin Primary comparison
(=136}
2 x 5/30mg 2 x 7.5/30mg Oxycodone Oxycodone
{r1=135) (=134} HGWniacin HGl/niacin
2 x 5/30myg 2% 7.5/30mg
v$. placebo vs. placebo
Responder analysis {>50% max 4{2.9) 13 (9.8} 14 (10.4) p=0.0212¢ p=0.0105°
TOTPARg and <3 uses of rescus
medication within 6 hours of
dosing within 48 hours), 1 (%)
Post hoc 14 {10.3) 26 (19.3) 35 (26.9) p=0.0374* o =0.0003"
Responder analysis {>33% max
TOTPAR; and <3 uses of rescue
madication within 8 hours of
dosing within 48 hours), 77 (%)
MPADP!, mean (5E) 44,45 (1.54) 35.04 (1.58) 36.06 (1.47) p=0.0124" o< 0.0001°
PID {30 min), mean (SE) 3.1 (1.41) 5.4 (1.82) 10.7 (1.77) p=0.2500° p=0.0008°
PRID (30 min), mean (SE} (.85 (0.20) 1.28 {0.245) 213 (0.258) p=0.1623° p<0.0001°
PR (30 min), mean {SE) 0.5 0.07) 0.7 .08) 1.1 {0.09) 0="00021 p<0.0001°
5P, mean (SE) 80,47 (9.53) -11.36 {11.98) 5.56 (9.56) o< 0.0001° p<0.0001°
SPRIDg, mean (SE) —4.03 (1.14) 2.78 (1.49) 5.61 (1.24) p<0.0001° £<0.6001°
TTR, median (hours) 1.4 2.4 298 p<0.0001° p<0.0001°
TOTPAR;, mean (SE} 2.02 (0.30) 3.92 {041} 5.05 (0.42) 0=00005° p<0.0001°
TPR, median {(iours) 58 08 6.5 o =0.0008° p<0.0001°
TMR, median {(hours) NA® 126 1.2 p=0.0801° < 0.0001¢
TRU4g, mean exposures (SE) 3.6 {016} 2.3 10.16) 2.0 {B.15) D<< 0.0001° p< 0.6001°
RESC_Nug, 72 (%) 132 @7.1) 119 (88.1) 111 82.8) p=0.0038" p<0.0001°

?p values are from a logistic regression model with treatment group and site as fixed effects, and baseline pain intensity as the covariate.

Bpvalues are from an analysis of covariance model with treatment group and site

as fixed effects and baseline pain intensity as the covariate.

“pvalues are from log-rank tests using only data from the two treatments in the pairwise comparison.
“Median could not be calculated because 50% of the placebo group did not achieve meaningful pain relief.

ITT: intent io treat; MPADPL mean patient average dally pain intensity (higher score

= more painy; NA: not available; PID: pain intensity difference; PR: pain relief;

PRID: pain reliefl plus pain intensity difference scores; RESC_Nyer number of patients requiring rescue medication over 48 hours; SPIDg: sum of pain intensity
difference over 6 hours {lofe: if pain relief is inadequate, pain tends 1o increase from baseline; if rescue medication was used [likely], then last ohservation carried

forward [LOCF] imputation resulls in negative score); SPRIDg: sum of pain relief and

pain intensity differences; TMR: time o meaningful pain relief, TOTPARg: total

pain relief {increasing score indicates improved pain relief) over 8 hours; TPR: time 1o first perceptible pain relief; TRU: total use of rescue medication; TTR: time to

first use of rescue medication; SE: standard error.

(p<c0.0001), as was the comparison between the 2 x 5/
30mg group and placebo (p=0.0124). The mean 5P

11.36 for the 2 x5/
30mg group, and 5.56 for the 2 x 7.5/30 mg group. The

was —00.47 for the placebo group, —

primary comparison between the 2 x 7.5/30mg group
and the placebo group was highly significant, as was the
comparison between the 2 x 5/30 mg and placebo groups
(both p<0.0001). The mean SPRIDy was —4.03 for the
placebo group, 2.78 for the 2 x 5/30 mg group, and 5.01 for
the 2 x 7.5/30 mg group. The primary comparison between
the 2 x7.5/30mg group and the placebo group was
highly significant, as was the comparison between the
2 x 5/30mg and placebo groups {both p<0.0001}.

The mean PID score in the 2 x 7.5/30 mg group was
significantly superior compared with placebo at all rime
paints { p < 0.05); the 2 x 5/30 mg group also demonstrared
statistically significant superiority compared with pla-
cebo at all time points except 30 minutes {p=0.25) and
48 hours {p=0.79) post-dose. The mean PRID score in
the 2 x 7.5/30 mg group demonstrated statistically signifi-
cant superiority compared wirh placebo at all time
points {(p=<0.001). The PRID scores for the 2 x 5/30 mg

© 2011 informa UK Ud  www.cmrgjourna.com

group demonstrated statistically significant superioriry
compared with placebo at all rime points, except 30 min-
utes post-dose.

For the secondary endpoints TMR and PR, only the
2 x 7.5/30mg oxycodone HCl/niacin dose was signifi-
cantly superior compared with placebo. The median
TMR was 12.6 hours for the 2 x 5/30mg group and 1.2
hours for the 2 x 7.5/30 mg group. The TMR scores for
the 2 x 7.5/30 mg group demonstrared staristically signifi-
cant superiority compared with placebo. The median for
the placebo group could not be calculated since 50% of the
placebo patients did not achieve meaningful PR. The over-
all p value comparing the three survival curves (Kaplan-
Meier time-to-event method} was significant { p <0.0001).
The primary comparison between the 2 x 7.5/30 mg group
and the placebo group was significant (p<0.0001). The
comparison between the 2 x 5/30 mg group and the pla-
cebo group was not statistically significant {(p =0.0901}.

The mean PR scores for the 2 x 5/30 mg group were
similar compared with placebo. The mean PR score for
the 2 x 5/30mg group was 0.7 at 30 minutes post-dose,
peaked at 1.1 at 1 hour post-dose, and subsequently

5 af
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decreased to 0.4 at 6 hours post-dose. The Z x 7.5/30 mg
group demonstrated statistically significant superioriry
compared with placebo at all time points (all p<0.01);
the mean PR score for the 2 x 7.5/30mg group was 1.1 at
30 minutes post-dose, peaked at 1.5 ar 1 hour post-dose,
then gradually decreased o 0.5 at 6 hours post-dose.

Four patients withdrew due to lack of efficacy — 3/136
(2.29} in the placebo group and 1/135 {0.7%} in the 2 x 5/
30 mg group. The comparisons hetween the active treat-
ment groups and the placebo group were not statistically
significant (2 % 5/30mg ws. placebo: p=0.9520 and
2 x7.5/30mg vs. placebo: p=0.9429). The relatively
low percentage of patient withdrawals due to treatment
{ailure — which one would expect 1o be high in the placebo
group — was likely the result of the availability of rescue
medicarion. Use of rescue medication differed berween
placebo and active trearment groups, with placebo-treated
patients requiring significantly maore rescue medication
during the entire 48-hour rrearment period (mean, 3.6
times vs. 2.3 for 2x5/30mg and 2 for 2 x7.5/30mg
5 << 0.0001 for both doses) and using it earlier during the
study period (median, 1.4 hours), compared with the 2 x 5/
30mg (2.4 hours) and the 2 x 7.5/30 mg (2.9 hours) groups
{p<0.0001 for both doses). Rescue medication was used
by the majority of the patients (97.1% in the placebo
group, 88.1% in the 2 x 5/30 mg group, and 82.8% in the
2 x 7.5{30 mg group).

Observing each 6-hour dosing interval (Figure 4}, the
2 x7.5/30 mg dose demonstrared significant superiority
compared with placebo ar all time points and overall
(all p<0.01), as did the 2 x 5/30 mg dose, except for the

.

2- to 48-hour time point {(p=0.7765).
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Patients requiring rescue medication {%)

Safely

OAf the 405 patients in the safery population, 273 (67.4%)
experienced >1 TEAEs during the study. Most of the AEs
were considered mild or moderate in intensity; no serious
TEAEs or deaths occurred. The number of patients report-
ing severe AEs was 2/136 (1.5%) in the placebo group,
21/135 (15.6%) in the 2 x 5/30mg group, and 24/134
(17.9%} in the 2x7.5/30mg group, and included
nausea, vomiring, dizziness, headache, syncope, eryrhema,
urticaria, swelling, and postoperative wound infection.

The proportion of patients with any AE was largest in
the higher-dose group: 117/134 (87.3%) with oxycodone
HCl/niacin 2 x 7.5/30 mg vs. 104/135 (77.0%) with oxy-
codone HCHniacin 2 x 5/30 mg and 52/136 (38.2%) with
placebo. Among patients receiving active treatment, the
most common TEAFEs included nausea, vomiting, dizi-
ness, flushing, and prurirus {Table 3). The AEs observed
in this study are considered to be common for the admin-
istration of niacin andfor opioid analgesics.

The overall incidence of AEs was similar between males
and females with the two active trearments. However,
females in the oxycodone HCl/niacin groups had higher
rates of nausea, vomiting, and dizziness than did males.
Similarly, among placebo-treated patients, females had
slightly higher rates of nausea, vomiting, diarrhea, dizi-
ness, and headache than did males. Overall, a higher per-
centage of females in the placebo group had AEs compared
with males (41% vs. 23%, respectively). Six patients expe-
rienced TEAEs that led to study discontinuation, inclad-
ing 2/135 (1.5%) in the 2 x5/30 mg group and 4/134
(3.0%} in the 2 x 7.5/30mg group. In the 2 x 7.5/30 mg
group, the patients discontinued because of the following

Placebo (n= 136)

4 Oxycodone HCl/niacin
2x5/30mg {n= 135}

== Oxycodone HCUniacin
2X7.5/30mg (n=134)

& 12 18 24 30

Hours

¥

36 42 48

Each time point represents the previous 6-hour interval.
*p < 0.01 compared with placebo; p values are from a logistic regression model with treatment
group and site as fixed effects, and baseline pain infensity as the covariate.

Figure 4. Patients requiring rescus medication (%) over time: ITT population.
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Table 3. Wost frequently cccuiring trealment-emergent adverse avents
{(>3% u'f patients in any trealment group): safety population.

Preferred Term Placebo Oxycodone Oxycodone
{n—136) HCl/niacin HClniacin
714%) 2 >< 5/30 mg  2x7.5/30mg
=135) {n—134)
n {%) 11 (%)
Number of patients 52 {38.2) 104 (77.0) 117 (87.3)
with any AE

Nausea 14 (10.3) 68 (50.4) 83 {61.9)

Yomiting 5{3.7) 48 (34.1) 67 (50.0)

Dizziness 6 (4.4) 22{16.3) 322539

Flushing 2{1.5) 22{18.3) 15(11.2)
Pruritus 1.7 17 {(12.8) 1387
Headache 3{2.2) 1398 11 (8.2
Pruritus generalized 1(0.7) 859 13 {7.5)
Somnolence 2 (1.5 859 8 14.5)
Constipation 1{0.7 4 {3.0) 6 (4.5)
Feeling hot 1{.7) 6§ (4.4) 5{3.7)
Dry mouth 0 1{0.7) 4 (3.0}
Paresthesia 0 4 (3.0% 3(2.2)
Hyperhidrosis 0 4{3.0) 14{0.7)

Diarrhea 5{3.7) 140.7) {0

AE: atverse event.

TEAEs: one patient due to bradycardia and hypotension,
one patient due to bradycardia, one patient due to hypo-
tension, and one patient due to vomiting. In the 2 x 5/
30mg group, one patient discontinued due ro arthralgia
and one due to wticaria. The two most common events,
bradycardia and hypotension, are also known postopera-
tive side effects of surgical anesthesia.

Baseline values for vital sign parameters were simifar
across groups, and the mean and median changes from
baseline systolic and diastolic blood pressure generally
indicated little change in the placebo group. The oxyeo-
done HCl/niacin groups had slightly lower baseline sys-
tolic and diastolic blood pressure compared with placeba:
systolic blood pressure decreased an average of 3.0 mmHg
and 4.5 mmHg in the 2 x 5/30 mg group and the 2 x 7.5/
30 mg group, respectively, compared with only 0.2 mmHg
for placebo. Diastolic blood pressure decreased an average
of 1.9mmHg and 2.8 mmHg, respectively, relative to a
1.4-mmHg increase for placebo. No trends were apparent
in group mean changes for heart rate, respiration rate, or
laboratory values over time.

Discussion

This pivotal trial demonstrated the efficacy and
safety of two dose strengths of oxycodone HCl/niacin

(2 x5/30mg and 2 x 7.5/30 mg) for the management of

moderate-to-severe pain. These doses of oxycodone HCI

have been used in previous studies for the management of

. 15,19 . .
maoderate-to-severe painn . Bunionectomy is generally
associated with significant postoperative pain  that

© 2011 informa UK Ud  www.cmrgjourna.com

commonly fasts for a minimum of 10 days'?. Hence, bun-
ionectomy surgery is a waod validated model to evaluate
the efficacy of analgesics™. Tn this trial, both doses of oxy-
codone HCHniacin tablets demonstrated statistically
significant superiority compared with placebo, as measured
by the primary pain intensiry endpoint {SPIDyg}, and by
multiple secondary endpoints.

Oxycodone HC/niacin tablets were associared mostly
with mild and occasionally moderare AFs. The most fre-
quently reported AEs were nausea, vomiting, dizziness,
flushing, and prurirus, all of which are common side
effects from exposure to opioids andfor niacin® ™
Nausea, vomiting, and dizziness are also known side
effects of the rescue medicarion (ketorolac trometha-
mine)™?, which was used at some point in the study by
the majority of patients. A previous trial using oxvcodone
HCl immediate release 10mg for the management of
post-bunionectomy pain reported comparable or slightly
higher incidences of nausea, vomiting, dizziness, and pru-
ritus™ than those reported in this study for oxyeodone
HCl/niacin tablets 2 x 5/30 mg. This previous trial also
reported a high rate of rescue medication use, including
ketorolac™. In the present study, the incidences of flush-
ing and pruritus, likely related to the niacin, were higher
in the treatment groups than with placebo (<20% in
each of the treatment groups and within 9%-15% of
the rate with placebo). No patient discontinued the
study due to these AEs.

Numerically, there were slightly lower systolic and dia-

stolic blood pressures noted in the oxycodone HCHniacin
groups compared with placebo, and two patients discon-
tinued due to hypotension in the higher dose group.
Hypotension, rare in this study, is a known side effect of
oxycodone®?.

Withdrawal due to TEAEs cccurred in six (2.2%) of the
269 patients receiving either dose of oxycodone HCI/
niacin, and none of the placebo-treated patients, No seri-
ous AEs or deaths were reported in any of the treatment
groups.

Post-surgical patients generally experience pain that
requires multiple doses of analgesic”. Accordingly, this
study used multiple doses of oxycodorm HCl/niacin
during a 48-hour period. To encourage participation
throughout the entire treatment period, parients were
allowed to use rescue medication for pain as needed. A
high rate of rescue medication use has been reported for
bunicnectomy pain in a multiple-dose study of oxycodone
HCl immediate release 10mg (80.6%) compared with
tapentadol mnneudmt@ relaasa (76.5% with 100 mg and
80.6% with 50mg)”. Similarly, rescue medication

was used by a majority of patients over the course of the
present study.

Based on the prespecified definition, the responder
rates in all three trearment groups were relatively low.
This modest outcome was likely related ro the strict
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definirion for responders used {=50% maxTOTPAR and
<3 doses of rescue medication} compared with the more
typical
oy A 13 18 - i R oy
max TOTPAR™. In a further analysis wusing >33%

criterion using a lower threshold of >33%

max TOTPAR,, as well as the strict criterion of <3 doses
of rescue medication within 6 hours of dosing in a 48-hour
period, the responder rates increased, with substantially
increased differentiation berween each of the active
groups and the placebo group.

The study was designed to address the question of effi-
cacy and safety of oxycodone HCl/niacin tablets vs. pla-
cebo, as would be necessary for product appraval. As such,
baoth doses of oxycodone HCl/niacin rablets demonstrated
statistically significant superiority compared with placebo,
as measured by the primary pain intensity endpoint
(5PWys), and by multiple secondary endpoints. The
study did not include an active comparator {oxycodone)
arm. Therefore, while the inclusion of niacin and other
functional inacrive ingredients does not affect the analge-
sic efficacy of oxycodone HC in the product, future studies
comparing relarive efficacy and safety of the oxvcodone
HCl/niacin formulation with dose-equivalent oxycodone
shiould be considered.

The oxycodone HCl/niacin formulation has been
developed to provide limits and impediments ro inten-
tional oral overconsumption, intranasal snorting of
crushed fablets, and intravenous injection of dissolved
tablets. Studies have shown the oxycodone HClniacin
formulation o reduce drug liking in comparison with oxy-
codone alone in recreational drug users!*%°.

Previous studies have shown that niacin is wel] toler-
ated by healthy volunteers ar doses up ro 60 mg'?® and that

75% of healthy volunteers rated oxycodone HCI 5 mg plus
m%m 3\, mg or 60 mg as easy to tolerate or as having no ill

effect'?. However, while the flushing and pruritus effects of
the niacin are tolerable to the normal healthy volunteer
group, they would have to be specifically evaluated in the
post-bunionectomy group. In the present srudy, the inci-
dence of flushing was only 15% and 10% greater than for
plﬁcehﬂ for oxycodone HCl/niacin tablets (2 x 5/30 mg
and 7 x 7.5/30 mg, respectively). All of these reactions
were mild to moderate, and no patient withdrew second-
ary to these side effects. Therefore, it would seem that the
inclusion of niacin placed limired addirional burden on the
patients. Additional srudies have been performed and are
underway to evaluate alternate formularions.

Conclusion

Oxyeodone HCl/niacin tablets (2 x 5/30 mg and 2 x 7.5/
30mg) provide effective analgesia and are generally well
tolerared in patients with moderate-ro-severe pain follow-
ing bunionectomy surgery.
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