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Abstract

Trial Design This was a phase III, randomized withdrawal,
double-blind, placebo-controlled, enriched enrollment,
parallel-group, multicenter study intended to demonstrate
the safety, tolerability, and analgesic efficacy of oxycodone
DETERx® (Xtampza™ ER) compared with matching
placebo.

Methods This post hoc analysis was performed using data
from a subpopulation of enrolled patients who were
>65 years of age. The study enrolled male and female
patients with a clinical diagnosis of moderate-to-severe
chronic low back pain for a minimum of 6 months prior to
screening who required around-the-clock opioid therapy.
To be eligible for enrollment, patients were required to
have an average 24-h pain intensity score of >5 and <9 on
an 11-point (0—10) Pain Intensity—Numerical Rating Scale
at the screening visit. The study enrolled both opioid-ex-
perienced and opioid-naive patients. The study consisted of
an open-label titration phase followed by a 12-week dou-
ble-blind maintenance phase. The dose range was
40-160 mg oxycodone hydrochloride equivalent per day.
This post hoc analysis evaluated the safety, tolerability, and
effectiveness of oxycodone DETERx among patients
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>65 years of age. The effectiveness of oxycodone
DETERx was evaluated based on average pain intensity
scores, Patient Global Impression of Change, responder
analysis, and Kaplan—Meier survival analysis. The safety
and tolerability of oxycodone DETERx were also evalu-
ated. Patients were randomized to either oxycodone
DETERx or placebo using a blocked randomization
scheme in a 1:1 ratio. Randomization was stratified by
previous opioid use (naive or experienced). The study drug
was coded in a manner that maintained the blinding. Study
personnel and patients remained blinded to the assigned
treatments throughout the study.

Results For this post-hoc analysis, the intent-to-treat and
randomized safety populations included 52 patients
>65 years old, 26 each in the oxycodone DETERx and
placebo groups, who participated in the study during the
titration phase and were randomized to the double-blind
maintenance phase. Clinically important pain reduction
from screening was achieved with oxycodone DETERX,
with the median pain intensity score decreasing from 7.50
at screening to 2.69 at Week 12. A clinically meaningful
treatment difference of —0.9 in pain score between oxy-
codone DETERX and placebo was observed. All 18 elderly
patients who completed the study reported improvement in
pain, with 62% showing >30% improvement and 54%
showing >50% improvement in pain intensity compared
with patients on placebo (p = 0.0128 and p = 0.0501,
respectively). Patients on oxycodone DETERX remained in
the study longer than those on placebo. Of the 26 patients
>65 years old randomized to continue oxycodone
DETERX during the double-blind maintenance phase, 18
(69%) completed the study; only two patients (8%) in the
oxycodone DETERx group discontinued due to adverse
events. The safety and tolerability profiles showed no new
or unexpected safety concerns. The adverse event profiles
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were similar between the titration and double-blind main-
tenance phases.

Conclusions Oxycodone DETERx was efficacious and
generally well tolerated in patients >65 years old.

Trial Registration The study was registered with Clini-
calTrials.gov (NCT01685684).

Key Points

Oxycodone DETERX is an easy-to-administer,
abuse-deterrent alternative to hard, monolithic tablet
formulations of extended-release opioids that may be
difficult to swallow, particularly in the elderly.

This analysis showed that oxycodone DETERx was
generally efficacious in patients >65 years old.

This analysis showed that oxycodone DETERx was
well tolerated in the >65-year-old subgroup of the
study population, with no newly identified (i.e.,
adverse events currently not already known based on
the pharmacology of opioids) safety concerns.

1 Introduction

Chronic pain is a global health problem estimated to affect
approximately 1.5 billion people worldwide [1]. It
increasingly affects the elderly as the incidence of chronic
pain increases with age. The elderly population in the US is
increasing faster than the total population, according to the
2010 US census [2]. Managing chronic pain in this growing
patient population is a public health concern.

Chronic pain is often treated with opioid medications,
which can provide short- or long-acting analgesia,
depending on the specific properties of the analgesic and its
formulation [3]. Long-acting/extended-release (ER) opi-
oids are typically used for around-the-clock maintenance
treatment.

Escalating medical use of opioids has been correlated
with an increase in the incidence of non-medical opioid-
related drug abuse and manipulation of conventional ER
dosage forms for abuse [4]. In an effort to mitigate this type
of product manipulation, abuse-deterrent formulations have
been developed, including harder tablet formulations that
are more difficult to crush. An unintended consequence of
hard, monolithic-tablet opioid formulations is that the
tablets can be difficult to swallow for some patients,
especially the elderly. It is estimated that over 11 million
patients in the US with chronic pain either have difficulty
swallowing tablets (dysphagia) or dislike swallowing
tablets; the Food and Drug Administration (FDA)
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estimated that as many as 40% of Americans may suffer
from dysphagia [3, 6].

Despite warnings in the prescribing information and
Patient Medication Guides, patients with dysphagia and
their caregivers often manipulate currently marketed ER
opioid analgesics by chewing, cutting, or crushing tablets,
or opening ER capsules to make swallowing easier [5, 7].
This unintentional or possibly intentional misuse of opioids
can cause a change in the release profile of the analgesic,
leading to adverse effects, including death. Specifically,
altering an ER formulation can change the pharmacokinetic
(PK) characteristics (increased maximum plasma concen-
tration [Cp,.x] and possibly area under the plasma con-
centration—time curve [AUC]) and can lead to overdose,
potentially resulting in death.

Currently available treatment options for patients with
chronic pain who cannot swallow solid oral dosage
forms include transdermal patches, immediate-release
opioids, methadone, and certain other ER opioids, each
of which have limitations that can potentially result in
inadequate pain management [8-11]. For example,
transdermal patches may have unreliable absorption,
particularly in the elderly, and are associated with der-
mal side effects such as skin rash and erythema. Release
kinetics can be altered by changes in temperature or use
of occlusive dressings [8—10]. Most of the currently
available ER opioids do not offer multiple modes of
administration (e.g., the same opioid that can be taken
via a method other than swallowing intact) or have
restrictions for dosing (e.g., take with sufficient water to
avoid getting stuck in the throat or do not chew to avoid
a potentially fatal overdose).

Oxycodone DETERx® (Xtampza™ ER, Collegium
Pharmaceutical, Inc., Canton, MA, USA) addresses the
needs of patients with chronic pain with dysphagia. This
novel, abuse-deterrent formulation is a microsphere-in-
capsule formulation that enables patients with dysphagia
to open the capsule and administer the contents onto soft
food, directly into the mouth from a cup, or directly into
an enteral tube, while maintaining the ER properties of
the product [12, 13]. The formulation is designed to
protect against bolus release and subsequent exacerba-
tion of potentially serious adverse effects if a patient
chews or crushes the formulation [12]. The formulation
also allows for administration through enteral tubes (e.g.,
nasogastric and gastrostomy) without the concern for
tube blockage or interaction with common administra-
tion media such as tube feeding formulas, water, or milk
[12-14].

In a phase III study conducted by Collegium Pharma-
ceuticals, Inc., oxycodone DETERx was found to be safe
and efficacious in the management of moderate-to-severe
chronic low back pain (CLBP) [3].
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Because limited data exist on the effects of oxycodone
treatment regimens among elderly patients with chronic
pain, a post hoc analysis was performed using data for
patients >65 years of age who participated in the phase III
study; the current manuscript reports the safety, tolerabil-
ity, and effectiveness of oxycodone DETERX in this patient
population.

2 Materials and Methods

Post hoc analyses were performed using data from a dou-
ble-blind, placebo-controlled, enriched enrollment, ran-
domized withdrawal study with a titration phase followed
by a 12-week double-blind maintenance phase, which has
been described previously [15]. The study was registered
with ClinicalTrials.gov (NCT01685684).

2.1 Patient Population

The study enrolled opioid-experienced and opioid-naive
male and female patients aged 18-75 years with a clinical
diagnosis of moderate-to-severe CLBP for a minimum of
6 months. Eligible patients required around-the-clock opi-
oid therapy and had an average 24-h pain intensity score of
>5 and <9 (i.e., moderate-to-severe pain) on an 11-point
(0-10) Pain Intensity—Numerical Rating Scale (PI-NRS)
at screening while on their current opioid or non-opioid
analgesic medication. Pain was classified as non-malignant
and non-neuropathic (Class 1 and 2), neuropathic (Class 3),
or symptomatic for more than 6 months after low back pain
surgery (Class 9) based on Quebec Task Force Scale score.
Patients must have been in otherwise general good health,
which was defined as the absence of any clinically relevant
abnormalities, based on screening physical examination,
medical history, 12-lead electrocardiogram, and clinical
laboratory values (hematology, chemistry, serology, and
urinalysis). For opioid-naive patients, each patient must
have failed prior acetaminophen (APAP) and/or nons-
teroidal anti-inflammatory drug (NSAID) therapy and/or
was unable to tolerate NSAIDs. All patients had to have
stopped use of all analgesics other than study drug from the
day of the first titration phase visit through to end of study
or early discontinuation. Adjunct therapy for back pain
such as physical therapy, biofeedback therapy, transcuta-
neous electrical nerve stimulation, acupuncture, nutraceu-
ticals, herbal remedies, and water aerobics must have been
kept unchanged for at least 4 weeks prior to screening and
through to the end of study/early discontinuation.

To be eligible for the double-blind maintenance phase,
patients must have attained a stable dose of oxycodone
DETERX of at least 18 mg (20 mg oxycodone hydrochlo-
ride [HCI] equivalent), but no more than 72 mg (80 mg

oxycodone HCI equivalent) every 12 h prior to random-
ization. This manuscript discusses a subset of the overall
population defined as those patients >65 years old at
enrollment.

2.2 Study Design

The enriched enrollment, randomized withdrawal (EERW)
study design attributes used in the parent study were con-
sistent with those used for other currently approved opioid
analgesics [3].

A screening phase lasted up to 4 weeks, and the titration
phase lasted up to 6 weeks. The purpose of the titration
phase was to titrate oxycodone DETERx to a stable,
effective dose that reduced the patient’s pain to <4 on the
PI-NRS. The double-blind maintenance phase lasted
12 weeks, during which patients took either oxycodone
DETERx or placebo twice daily. Oxycodone was taken
twice daily, once in the morning and once in the evening,
orally, intact, and with food. Only APAP was allowed as
rescue medication (<2000 mg/day; 500 mg unit doses) in
both active treatment phases.

2.3 Efficacy and Safety/Tolerability Outcome
Measures

The primary efficacy endpoint was change in the PI-NRS
score from randomization baseline to Week 12.

Secondary endpoints included improvement in pain
intensity responder analysis, time to exit the study, and the
Patient Global Impression of Change (PGIC) assessment.

The safety and tolerability of oxycodone DETERxX were
evaluated by examining common treatment-emergent
adverse events (TEAEs); vital sign measurements; hema-
tologic, biochemical, and urinalysis variables; and opioid
withdrawal.

2.4 Statistical Methods

This post hoc analysis evaluated the study data for patients
>65 years of age. The safety population included all
patients >65 years of age who participated in the titration
phase. The intent-to-treat (ITT) and randomized safety
populations included all patients >65 years who partici-
pated in the double-blind maintenance phase. The ITT
population was the primary analysis population for effi-
cacy, and the randomized safety population was the pri-
mary analysis population for safety.

The primary statistical analysis for the primary efficacy
endpoint was a 2-piece linear mixed model for the PI-NRS
scores from randomization baseline through Week 12 [3].
However, this model failed to converge in the subset of
patients >65 years of age, likely due to the small sample
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size; therefore, a mixed-model repeated measures analysis
was used. This model included categorical fixed effects for
treatment, week, and their iteration; a baseline covariate;
and random subject intercepts.

A responder analysis calculated the proportions of
patients demonstrating at least 30% and at least 50%
improvement in pain intensity from screening baseline to
Week 12 of the double-blind maintenance phase for each
treatment group; patients who discontinued or had missing
data were considered non-responders. Differences in the
proportions between treatment groups were assessed by the
Chi-square test.

The time-to-exit survival analysis was defined as the
time from the randomization date to the date of early dis-
continuation plus 1 day. Patients who completed the study
were censored at the study completion date. Kaplan—-Meier
estimates were derived, and the log-rank test was used to
test treatment differences between the treatment groups.

For assessing change in PGIC, the number and per-
centage of patients (out of those with non-missing data)
with each level of PGIC assessment (very much improved,
improved, a little improved, no change, a little worse,
worse, and very much worse) were presented by treatment
group. The Cochran—-Mantel-Haenszel row mean score test
was used to compare the two treatment groups.

Use of APAP in the titration phase and in the double-
blind maintenance phase was calculated based on rescue
medication data in an e-diary. These variables were sum-
marized descriptively by treatment group.

Adverse events (AEs) were coded by system organ class
and preferred term using the Medical Dictionary for Reg-
ulatory Activities, version 15.1 (MedDRA MSSO,
McLean, VA, USA).

3 Results
3.1 Patients

A total of 88 patients >65 years of age participated in the
titration phase and were included in the safety population
for this post hoc analysis. The ITT and randomized safety
populations included 52 of these 88 patients, 26 each in the
oxycodone DETERXx and placebo groups, who participated
in the randomized double-blind maintenance phase.

The median (minimum [min], maximum [max]) age was
68 (65, 75) years (Table 1). The majority of patients were
female (57%), White (69%), and not Hispanic or Latino
(96%). The median (min, max) body mass index was
29.45 kg/m2 (18.0, 49.1). The median (min, max) prior
daily morphine-equivalent opioid dose for opioid-experi-
enced patients was 40.5 mg (27, 240). The majority of
patients required a final dose of oxycodone DETERXx after
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Table 1 Demographics and baseline characteristics of patients
>65 years of age (safety population)

Characteristic Total (n = 88)

Age (years)

n 88

Mean (standard deviation) 68.8 (3.14)
Sex, n (%)

Male 38 (43.2)

Female 50 (56.8)
Race, n (%)

Asian 15 (17.0)

Black or African American 10 (11.4)

White 61 (69.3)

Other 2 (2.3)
Ethnicity, n (%)

Not Hispanic or Latino 84 (95.5)

Hispanic or Latino 4 (4.5)

Height (cm)

n 88

Mean (standard deviation) 166.75 (12.633)
Weight (kg)

n 88

Mean (standard deviation) 85.05 (22.153)
Body mass index (kg/mz)

n 88

Mean (standard deviation) 30.41 (6.392)

Prior regimen morphine equivalence (mg)

n 40

Mean (standard deviation) 57.3 (38.61)
Final dose of oxycodone DETERX, n (%)

20 mg/day 12 (13.6)

40 mg/day 26 (29.5)

60 mg/day 21 (23.9)

80 mg/day 14 (15.9)

120 mg/day 8 (9.1

160 mg/day 7 (8.0)

titration of 40 mg/day
(21 patients).

A total of 315 (48%) patients <65 years of age and 36
(41%) patients >65 years of age discontinued the study
during the titration phase (Fig. 1). The most common
reasons for discontinuation among both of these groups
were not meeting the entrance criteria for the double-blind
maintenance phase (19% of patients <65 years of age and
16% of patients >65 years of age) and AEs (13% of
patients <65 and >65 years of age).

Among patients >65 years of age, 8 (31%) patients in
the oxycodone DETERx group and 13 (50%) patients in
the placebo group discontinued during the double-blind
maintenance phase. In the oxycodone DETERx group, the

(26 patients) or 60 mg/day
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Fig. 1 Patient disposition

Safety Population (N=740)
e <65 years old (n=652)
® >65 years old (n=88)

I

Discontinuations (N=351 [<65 years old n=315, >65 years old n=36])

e  Did not meet entrance criteria for double-blind maintenance
phase (n=135, 19% <65 years old, 16% >65 years old)
Adverse event (n=94, 13% <65 years old, 13% >65 years old)
Patient request (n=48, 6% <65 years old, 8% >65 years old)
Lack of efficacy (n=40, 6% <65 years old, 5% >65 years old)

I

Randomized into Double-blind

Maintenance Phase

(N=389)

Lost to follow-up (n=15, 2% <65 years old, 0% >65 years old)
Protocol violation (n=5, 1% <65 years old, 0% >65 years old)
Opioid withdrawal (n=4, 1% <65 years old, 0% >65 years old)
Other (n=10, 2% <65 years old, 0% >65 years old)

Patients >65 Years of Age Randomized into Double-blind Maintenance Phase

(N=52)

Patients >65 Years of Age Randomized to
Oxycodone DETERx

(n=26)

Patients >65 Years of Age Randomized to
Placebo
(n=26)

Completed
(n=18, 69%)

Other (n=1, 4%)

most common reasons for discontinuation were protocol
violations (3 patients, 12%) and AEs (2 patients, 8%). In
the placebo group, the most common reasons for discon-
tinuation were patient withdrawal (5 patients, 19%) and
lack of efficacy (4 patients, 15%).

3.2 Efficacy

Weekly pain intensity scores from screening through Week
12 of the double-blind maintenance phase were similar
among patients >65 years of age and patients <65 years of
age (Fig. 2).

Mean changes in PI-NRS score from screening baseline
to double-blind randomization baseline were clinically and
statistically significant in patients <65 years of age and
patients >65 years of age (p < 0.0001). Among patients
<65 years of age, the least squares (LS) mean [standard
error (SE)] change from screening baseline to randomiza-
tion baseline was —3.88 (0.130) among patients subse-
quently randomized to oxycodone DETERx and —3.98
(0.128) among patients subsequently randomized to pla-
cebo. Similarly, among patients >65 years of age, the LS
mean (SE) change from screening baseline was —4.29

Discontinued
(n=8, 31%)

Protocol violation (n=3, 12%)
Adverse event (n=2, 8%)
Patient withdrawal (n=1, 4%)
Lack of efficacy (n=1, 4%)

| |

Discontinued
(n=13, 50%)

Completed
(n=13, 50%)

|

Patient withdrawal (n=5, 19%)
Lack of efficacy (n=4, 15%)
Adverse event (n=3, 12%)
Opioid withdrawal (n=1, 4%)

Average Weekly Pain

Screen BL 1 2 3 4 5 6 7 8 9 10 11 12
Visit Week
—— Age<65

Age>=65

Fig. 2 Weekly pain intensity (measured using an 11-point (0-10)
numerical rating scale) scores for patients taking oxycodone DETERx
by age (intent-to-treat population)

(0.289) in the prospective oxycodone DETERx group and
—3.96 (0.290) in the prospective placebo group.

During the double-blind maintenance phase, patients
<65 years of age in the oxycodone DETERX group
experienced a significant decrease in mean pain score
compared with patients <65 years of age in the placebo
group, with a treatment difference [95% confidence
interval (CI)] of —0.8 (—1.2 to —0.4) (Table 2). Among
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Table 2 Change in pain score by age during the double-blind maintenance phase (intent-to-treat population)

Statistic Age <65 years Age >65 years
Oxycodone Placebo Oxycodone Placebo
DETERx (n = 164) (n = 168) DETERx (n = 26) (n = 26)
Mean change in average pain score (standard error) 0.6 (0.2) 1.4 (0.2) 0.4 (0.3) 0.9 (0.5)
Treatment difference (95% confidence interval) —0.8 (—1.2to —0.4) —0.9 (-2.1 t0 0.3)
p value 0.0004 0.12

patients >65 years of age, the treatment difference
(95% CI) between the oxycodone DETERX group versus
the placebo group [—0.9 (—2.1 to 0.3)] was greater than
that for patients <65 years old; however, the difference
was not statistically significant due to the small sample
size.

The responder analysis showed that among patients
>65 years of age, the oxycodone DETERXx group had a
significantly greater proportion of patients (62%) with
>30% reduction in pain intensity at Week 12 compared
with the placebo group (27%) (p = 0.0128; Fig. 3).
Among patients <65 years old, the difference between the
oxycodone DETERx group and placebo group was also
statistically significant, with 47% of patients in the oxy-
codone DETERx group and 34% of patients in the placebo
group reporting a >30% reduction in pain intensity at
Week 12 (p = 0.0139).

The proportion of patients with >50% reduction in pain
intensity at Week 12 was also significantly greater in the
oxycodone DETERx group (54%) than in the placebo
group (27%) among patients >65 years of age
(p = 0.0501). Results were similar for patients <65 years
of age, showing statistically significantly greater propor-
tions of patients with >50% reductions in pain intensity in
the oxycodone DETERX group (36%) than in the placebo
group (24%) at Week 12 (p = 0.0181).

Among patients in the oxycodone DETERX group who
had data at Week 12 or the final study visit, the

100

Oxycodone DETERx

20 Placebo

80
70
60
50
40
30
20

Percent of Subjects

10

0
>=0% >=10% >=20% >=30% >=40% >=50% >=60% >=70% >=80% >=90% =100%

Percentage Redution in pain

Fig. 3 Responder analysis for pain intensity percent reduction at
Week 12 in patients >65 years old (intent-to-treat population)
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proportions of patients who reported being ‘very much
improved’, ‘improved’, and ‘a little improved’ were
generally similar among patients <65 years old and
patients >65 year old, although the >65-year-old had
higher proportions of patients in the categories of ‘very
much improved’ and ‘improved’ (Table 3). At the final
study visit, 68% of patients <65 years of age and 81% of
patients >65 years of age reported being ‘very much
improved’ or ‘improved’.

During the double-blind maintenance phase, the pro-
portion of patients who remained in the study was higher in
the oxycodone DETERx group than in the placebo group
starting at about Week 4, although among patients
>65 years of age, the difference between the two groups at
the time to exit the study was not statistically significant
(p = 0.1113) due to the small sample size (Fig. 4). Similar
results for time to exit were observed for patients
<65 years of age; the difference between the oxycodone
DETERx group and placebo group among these patients
was statistically significant (p = 0.0280).

Only APAP was allowed as rescue medication, and
overall use was low. Among patients >65 years of age, the
mean (SD) number of doses per week of rescue medication
for breakthrough pain during the titration phase was
2.1 (2.74), and the mean (SD) dosage per week was
1677 mg (2434.9). Among patients <65 years of age, the
mean (SD) number of doses per week of rescue medication
for breakthrough pain during the titration phase was 2.5
(3.64), and the mean (SD) dosage per week was 2173 mg
(3263.5).

During the double-blind maintenance phase, rescue
medication use among patients <65 and >65 years of age
in the oxycodone DETERX group was similar, and in both
age groups, patients in the oxycodone DETERx group
required less rescue medication for breakthrough pain than
patients in the placebo group. The mean (SD) number of
doses per week of rescue medication among patients
>65 years of age in the oxycodone DETERx group was 1.0
(1.89), compared with 1.8 (2.57) for patients in this age
group in the placebo group, and the mean (SD) dosage per
week was 1055 mg (2162.0) in the oxycodone DETERx
group compared with 1596 mg (2395.7) for patients in this
age group in the placebo group.
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Table 3 Patient global Visit
impression of change by age
(intent-to-treat population)

Patient Global Impression of Change

Oxycodone DETERx
Age <65 years (n = 167)

Oxycodone DETERx
Age >65 years (n = 88)

Week 12, n (%)
Very much improved
Improved
A little improved
No change
A little worse
Worse
Very much worse
Final study visit*, n (%)
Very much improved
Improved
A little improved
No change
A little worse
Worse
Very much worse

n =104 n=18
30 (28.8) 6 (33.3)
43 (41.3) 9 (50.0)
20 (19.2) 3 (16.7)
9 (8.7) 0

0 0

2 (1.9) 0

0 0

n =158 n =26
43 (27.2) 8 (30.8)
65 (41.1) 13 (50.0)
29 (18.4) 3 (11.5)
14 (8.9) 1(3.8)
3(1.9) 0
4(2.5) 1(3.8)
0 0

* The final visit is the last non-missing visit after randomization baseline

1.0 + Censored
Logrank p=0.1113

0.8
a2
153
2 1
3 l——
@ 0.6 L———
Gy Lo
g b — - —HHH——+
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5 044
o
o
kel
[a¥

0.2

0.0

T T T T
0 5 10 15
Time to Exit due to All Causes (weeks)
[Planned Treatment Oxycodone DETERx — — — - Placebo |

Fig. 4 Time to exit from the study using the Kaplan—-Meier
method—patients >65 years of age

Most patients randomized to oxycodone DETERX in the
double-blind maintenance phase required no adjustments in
dose. Among patients >65 years of age, one opioid-naive
patient at 60 mg/day oxycodone DETERX required a down
titration; no adjustment was required for the remaining 11
opioid-naive patients. Among the 14 opioid-experienced
patients >65 years of age, one patient at 80 mg/day oxy-
codone DETERXx required a down titration and an up
titration. Among patients <65 years of age, only one
patient, an opioid-experienced patient at 120 mg/day oxy-
codone DETERX, required a down titration.

3.3 Safety

Only minor fluctuations in mean vital sign measurements
from the double-blind randomization baseline to the final
study visit were noted in the oxycodone DETERx group.
Changes in mean vital sign measurements were similar
among patients <65 years of age and patients >65 years of
age. No changes from baseline were clinically significant.

During the titration phase, similar proportions of subjects
<65 years of age and >65 years of age experienced at
least one TEAE, serious TEAE, treatment-related TEAE,
and TEAE leading to treatment termination (Table 4). One
death was reported among patients <65 years of age, but
was not related to oxycodone DETERX.

During the titration phase, proportions of patients
experiencing nausea, constipation, headache, and somno-
lence were generally similar among patients >65 years of
age and patients <65 years of age. Greater proportions of
patients >65 years of age experienced pruritus, dizziness,
dry mouth, upper respiratory tract infection, and tremor
compared with patients <65 years of age. A greater pro-
portion of subjects <65 years of age experienced vomiting.

During the double-blind maintenance phase, the pro-
portions of subjects <65 years of age and >65 years of age
who experienced at least one TEAE, serious TEAE, and
treatment-related TEAE were similar (Table 5).

During the double-blind maintenance phase, the most
frequently reported (>5% of patients in either treatment
group) preferred terms of TEAEs among patients
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Table 4 Summary of treatment-emergent adverse events by age during the titration phase (safety population)

Oxycodone DETERx
<65 years of age (n = 652)

Oxycodone DETERx
>65 years of age (n = 88)

n (%) n (%)
Number of TEAEs 1032 165
Patients with TEAEs 411 (63.0) 51 (58.0)
Patients with serious TEAEs 7 (1.1) 1(1.1)
Patients with treatment-related TEAESs 321 (49.2) 45 (51.1)
Patients with treatment-related serious/severe TEAEs 2 (0.3) 0
Patients with TEAEs leading to study treatment termination 93 (14.3) 12 (13.6)
Patients with TEAEs leading to death 1(0.2)* 0

TEAESs treatment-emergent adverse events

# Not related to oxycodone DETERX per investigator assessment

Table 5 Summary of treatment-emergent adverse events by age during the double-blind maintenance phase (randomized safety population)

Oxycodone DETERx
>65 years of age (n = 26)

Oxycodone DETERx
<65 years of age (n = 167)

n (%) n (%)
Number of TEAEs 243 50
Patients with TEAEs 108 (64.7) 17 (65.4)
Patients with serious TEAEs 2 (1.2) 0
Patients with treatment-related TEAEs 56 (33.5) 9 (34.6)
Patients with treatment-related serious/severe TEAEs 0 0
Patients with TEAEs leading to study treatment termination 14 (8.4) 1 (3.8)
Patients with TEAEs leading to death 0 0

TEAESs treatment-emergent adverse events

>65 years of age were nausea and diarrhea (each 15.4% of
patients), followed by constipation, dizziness,
nasopharyngitis, rash, tremor, and urinary tract infection
(each 7.7% of patients). Among patients <65 years of age,
nausea (10.2%) and headache (6.6%) were the most fre-
quently reported preferred terms of TEAEs during the
double-blind maintenance phase.

Clinical laboratory test results, vital sign measurements,
and opioid withdrawal symptoms for patients >65 years
old were not different from those for patients <65 years
old.

4 Discussion

Effectively treating severe pain in patients is a clinical
challenge often requiring a multimodal approach using
pharmacological (e.g., analgesics from one or a combina-
tion of drug classes) and non-pharmacological approaches
(e.g., cognitive behavioral therapy, physical therapy). In
the patient population >65 years of age, clinicians must
also address the fact that many patients are frail and have
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comorbid conditions. As patients age, morbidity, mortality,
and social issues increase more rapidly, putting a strain on
the patient’s support network as well as on healthcare
providers and the system [16], which is one reason
appropriately treating chronic pain in the elderly is
important. Epidemiological studies have shown that pain-
related issues are present in 25-50% of older people
residing in the community and in 30-49% of elders resi-
dent in nursing homes [17-19]. Untreated pain in the
elderly can lead to adverse outcomes such as increased risk
of suicide (odds ratio 7.52; 95% CI 4.93-11.46 in cases of
severe pain in the elderly), functional impairment, gait
impairment, falls, delayed rehabilitation, decreased recre-
ational/social activities, mood changes (e.g., higher rates of
depression and anxiety), decreased socialization, sleep and
appetite abnormalities, and increased alcohol consumption,
all of which culminate in decreased quality of life for the
patient and for those in the patient’s support structure
[17, 19-23].

The American Geriatrics Society Panel on Pharmaco-
logical Management of Persistent Pain in Older Persons
prepared a guideline in 2009 specifically addressing the
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need for appropriate pharmacological management of older
patients with chronic pain [24]. Among these recommen-
dations was the use of opioid analgesics in properly
selected and monitored patients [25-30]. Moreover, in this
patient population, clinicians must consider the evidence
indicating that the use of nonsteroidal anti-inflammatory
analgesics and cyclo-oxygenase-2 inhibitors may result in
insidious onset of serious and potentially life-threatening
gastrointestinal and cardiovascular AEs [31], which has led
to opioids as an important treatment option for physicians
in the management of pain in the elderly. As with any
analgesic, there are potential risks associated with opioids,
which include nausea, vomiting, constipation, sedation,
respiratory depression, overdose, abuse, addiction, and
death [32].

Of increasing concern in this patient population is
appropriate treatment of pain. Pain occurs in 80% of
elderly patients with cancer, but these patients are less
likely to receive adequate analgesia than younger patients
with cancer [33-35]. A review of >21,000 elderly nursing
home residents showed that 25% of residents with pain did
not receive any analgesic medication [19]. Another study
showed similar results; elderly patients received fewer
opioids than younger patients [36]. Reasons for under-uti-
lization of opioids in elderly patients may include poor pain
assessment (partly attributable to communication issues
resulting from dysphagia, hearing impairment, education,
culture, or dementia), fear of polypharmacy, opiophobia
(including concerns about tolerance, physical dependence,
addiction, and AEs) [37], and known potential risks of
opioids.

Limited data exist on the effects of oxycodone treatment
regimens in elderly patients and on the challenges posed by
currently marketed ER formulations in this patient popu-
lation. Meeting the challenges of providing effective
treatment for chronic pain in the elderly is a public health
concern, as the elderly population is increasing and the
elderly experience more pain conditions than younger
adults or children [7]. Many currently available oral ER
opioids have limitations in elderly patients; they can be
difficult to swallow [38-40], leading patients and their
caregivers to tamper with and damage the intact formula-
tions to overcome this difficulty [5, 7]. Hard, monolithic
tablet formulations have been associated with post-mar-
keting reports of choking, gagging, regurgitation, and
tablets stuck in the throat [3, 38, 39]. Chewing, crushing,
cutting, or dissolving these tablets to facilitate swallowing
can cause rapid release and absorption of a potentially fatal
dose of opiate. In other cases when tampering occurs with
an agonist/antagonist combination product, release of the
antagonist could lead to exacerbation of pain and/or with-
drawal symptoms [38—42]. Oxycodone DETERx can pro-
vide a useful option for patients with dysphagia, as the

capsule contents may be sprinkled onto soft foods or into a
cup and then directly administered into the mouth. The
capsules are relatively easy to open, offering these alternate
dosing options to elderly patients with decreased manual
dexterity due to osteoarthritis or other dexterity-limiting
conditions. In addition, in vitro studies have shown that
oxycodone DETERxX may be administered directly through
enteral tubes without changing the release properties [14].
Studies conducted to assess the abuse deterrence charac-
teristics demonstrated that administration of oxycodone
DETERXx either crushed or chewed did not increase the
maximum drug concentration (Cy,,x) or total exposure
(AUCQ) relative to dosing the drug intact as a capsule,
indicating that crushing or chewing does not compromise
its ER properties [12].

The treatment difference of the analgesic effect of
oxycodone DETERX in patients >65 years of age was
similar numerically to that of patients <65 years of age,
indicating that oxycodone DETERx is effective in the
management of pain attributable to CLBP in the elderly,
although the result was not statistically significant. The
lack of statistical significance of the primary endpoint
comparison in the >65-year-old cohort is a result of the
small sample size; given the resultant effect size for this
age cohort, there would be only 36% power to detect a
difference in effectiveness with the number of subjects
>65 years of age in this study [43]. Improved pain control
was also supported in that throughout the 12-week double-
blind maintenance phase, the majority of patients did not
require a dose adjustment once they achieved a stable dose
of oxycodone DETERX, despite only being allowed to
mitigate breakthrough pain with APAP. In addition, the
dropout rate attributable to lack of effectiveness was low.

Results for secondary endpoints, including for the
responder analysis, PGIC, and time-to-exit analyses, were
consistent for patients <65 years of age and patients
>65 years of age.

In both the titration and double-blind maintenance
phases, the incidence of AEs, serious adverse events
(SAEs), treatment-related AEs, and treatment-related SAEs
were similar between patients <65 years and patients
>65 years of age, indicating that oxycodone DETERx may
offer geriatricians treating chronic pain another abuse-de-
terrent opioid option for older patients who have dysphagia
or odynophagia (painful swallowing). The AE profile for
oxycodone DETERx was consistent with other ER opioid
formulations and was similar between patients <65 years
of age and patients >65 years of age.

As with any clinical study, there are limitations. The
sample size for the cohort of patients >65 years of age was
small, with only 26 patients each in the active and placebo
groups, which limited the ability to detect statistically
significant differences between the two groups. However,
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the sample size for the age cohort was not atypical and was
similar to other studies [40, 44]. The clinical study design
was an EERW design of a phase III study adherent to the
requirements of the FDA for a chronic pain indication,
which may limit the generalizability of the results to an
elderly, dysphagic patient population. The treatment in this
study was oxycodone DETERx unimodal therapy; use of a
more real-world treatment paradigm of multi-modal ther-
apy was not possible in order to avoid confounding of the
study results.

5 Conclusions

Oxycodone DETERX is an easy-to-administer, abuse-de-
terrent alternative to hard, monolithic tablet formulations
of ER opioids that may be difficult to swallow, particularly
in the elderly. This analysis showed that oxycodone
DETERx was generally efficacious (i.e., clinically rele-
vant), although not statistically significant due to the rela-
tively small sample size, and well tolerated in the >65-
year-old subgroup of the study population, with no newly
identified (i.e., AEs currently not already known based on
the pharmacology of opioids) safety concerns.
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