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Objectives: This post hoc analysis of data from a randomized, double-blind, placebo-controlled, 

enriched-enrollment randomized-withdrawal Phase III study evaluated the safety, tolerability, 

and analgesic efficacy of Oxycodone DETERx extended-release (ER), abuse-deterrent capsules 

(Xtampza® ER) in subjects with chronic low back pain who were successfully transitioned from 

immediate-release (IR) oxycodone.

Methods: Continuous outcomes were analyzed using a mixed-model repeated-measures 

approach; binomial outcomes were analyzed using chi-squared; and time-to-event outcomes 

using Kaplan–Meier analyses.

Results: A total of 110 subjects previously prescribed IR oxycodone entered the Open-label 

Titration Phase. Forty-four subjects were randomized to Oxycodone DETERx (n=22) or pla-

cebo (n=22) in the 12-week Double-blind Maintenance Phase. Efficacy results in this subgroup 

showed a statistically significant difference between Oxycodone DETERx and placebo in average 

pain intensity scores from Randomization Baseline to Week 12 (least squares mean [± standard 

error], –1.88 [0.70]; P=0.0078). Additional efficacy results indicated that Oxycodone DETERx 

vs placebo was associated with a statistically significant benefit in durability of effect from Week 

2 through Week 12 (P<0.01), numbers of subjects with a ≥30% (n [%] 10 [45.5%] vs 0 [0%]; 

P=0.0004) and ≥50% (10 [45.5%] vs 0 [0%]; P=0.0004) improvement in pain intensity, longer 

time-to-exit (P=0.0014), a greater number of subjects who completed the study (14 [63.6%] vs 

4 [18.2%]), and less rescue medication use (acetaminophen; mean [SD], 163.5 [337.8] mg) vs 

216.2 [377.3] mg). Adverse event profiles were consistent with opioid class effects and results 

from the original study; Oxycodone DETERx was well tolerated in subjects previously treated 

with short-acting oxycodone.

Conclusions: Oxycodone DETERx resulted in clinically meaningful and statistically significant 

efficacy in subjects with chronic low back pain who were previously prescribed IR oxycodone 

and were successfully switched to ER Oxycodone DETERx.

Keywords: oxycodone, DETERx, Xtampza ER, chronic low back pain, extended-release, 

immediate-release, opioid

Introduction
The National Academy of Medicine concluded that chronic pain is a significant public 

health problem affecting up to 100 million Americans.1 There is a large  population with 
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severe pain who are unable to achieve adequate pain control 

using non-pharmacologic and/or non-opioid treatments. 

For these patients, opioids can be effective for the treatment 

of their chronic pain; however, clinicians must balance the 

benefits with the risks, particularly those of misuse, abuse, 

and addiction.2–6

Consensus guidelines support the use of an immediate-

release (IR) formulation for initial therapy of acute and 

chronic pain severe enough to require an opioid. Starting 

with an IR formulation offers the safest and most flexible 

way to determine an effective analgesic dose for a given 

patient. However, in some patients who require around-the-

clock opioid treatment over an extended period of time for 

moderate-to-severe pain for which other treatment options 

have failed, extended-release (ER) opioids may be preferred 

over an IR opioid formulation. Switching these patients to 

an ER opioid is a clinical practice supported by the Centers 

for Disease Control and Prevention Guideline for Prescribing 

Opioids for Chronic Pain – United States 2016, American 

Pain Society, and the American Academy of Pain Medicine.7–9

There is evidence that IR and ER formulations provide 

similar tolerability, analgesic efficacy, and improvement in 

functional outcomes.10 However, ER opioids provide more 

consistent and prolonged opioid plasma concentrations than 

IR formulations, which may reduce peak-to-trough fluctua-

tions.11,12 For some patients, this will translate clinically to 

more consistent pain control and improved coverage through-

out the day and night avoiding, for example, sleep disruption 

from poorly controlled pain. For patients at risk of aberrant 

drug-related behavior, addiction, and/or diversion, there is 

an additional, and critically important, consideration when 

choosing to switch from an IR to an ER formulation; switch-

ing patients to an abuse-deterrent formulation (ADF) employs 

an additional safeguard in that these formulations reduce the 

ability of those patients to manipulate the ER opioid for abuse.

The US Food and Drug Administration (FDA) has issued 

a comprehensive action plan that includes expanding the use 

of ADF opioids as part of a comprehensive strategy to address 

the ongoing public health crisis of opioid abuse and diver-

sion.13 To date, the FDA has approved 9 ER abuse-deterrent 

opioid formulations, including Oxycodone DETERx, that 

mitigate the ability of patients to alter the route of adminis-

tration and/or manipulate solid, oral dosage formulations to 

obtain immediate release of the opioid.14–22 Abuse-deterrent 

IR formulations have been approved; however, none are 

currently marketed.

Oxycodone DETERx capsules (Xtampza® ER, Col-

legium Pharmaceutical, Inc., Canton, MA, USA) are an 

ER,  abuse-deterrent, microsphere-in-capsule formulation 

of oxycodone that have been shown to be effective in both 

opioid-naïve and opioid-experienced patients with poorly 

controlled moderate-to-severe chronic low back pain 

(CLBP).6 Switching patients from IR to ER formulations is 

common in clinical practice and recommended by consensus 

guidelines. The transition to an abuse-deterrent long-acting 

opioid requires that patients be titrated from a short-acting 

formulation, and clinicians likely need additional informa-

tion to ensure this is done safely. The primary objective of 

this post hoc analysis was to characterize the experience of 

patients switched to Oxycodone DETERx, an ER opioid with 

abuse-deterrent properties, who were previously prescribed 

IR oxycodone treatment for CLBP.

Materials and methods
Data for the post hoc analysis were obtained from a Phase III, 

double-blind, placebo-controlled, parallel-group, enriched-

enrollment randomized-withdrawal (EERW), multicenter 

clinical study that evaluated the safety, tolerability, and anal-

gesic efficacy of Oxycodone DETERx in opioid-naïve and 

opioid-experienced adults with moderate-to-severe CLBP. 

All subjects provided written informed consent prior to any 

study-related procedures or assessments being conducted. 

The study was approved by the Quorum Internal Review 

Board (Seattle, WA, USA). The study was registered under 

ClinicalTrials.gov identifier: NCT01685684. Details on the 

Materials and Methods for the primary Phase III study have 

been published previously.6

Study design
The study consisted of a Screening Phase (up to 4 weeks), 

an Open-label Titration Phase (up to 6 weeks), a 12-week 

Double-blind Maintenance Phase, and a Follow-up Safety 

Phase (2 weeks). Eligible opioid-experienced subjects were 

converted from their current opioid medications to the 

appropriate starting dose of Oxycodone DETERx based on 

their equivalent daily dose of morphine sulfate in milligrams.

Subject population
Subjects enrolled into the Phase III study were males and 

females 18–75 years of age with a clinical diagnosis of 

moderate-to-severe CLBP (ie, pain intensity score ≥5 to ≤9 

on an 11-point pain intensity numerical rating scale [PI-NRS] 

at screening) for a minimum of 6 months prior to screening.6

The subject population included in this post hoc analysis 

consisted of a subset of the overall population who had been 

treated with IR oxycodone as their primary analgesic  regimen 
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at Screening Visit 1 and were successfully transitioned 

to Oxycodone DETERx following a 6-week Open-label 

Titration Phase. The principal criteria required to achieve 

a stable dose of study drug during the Open-label Titration 

Phase in order to be eligible for randomization included as 

follows: 1) an unchanged dose of Oxycodone DETERx dur-

ing the last 7 consecutive days prior to randomization, 2) a 

24-hour PI-NRS score of ≤4 for ≥6 of the last 7 days prior 

to the Randomization Visit, 3) a reduction of ≥2 points in 

the average 24-hour PI-NRS score for ≥6 of the last 7 days 

prior to Randomization Visit compared with the Screening 

Phase average pain score, and 4) a maximum of 2,000 mg 

acetaminophen per day as a rescue medication.

Efficacy and safety/tolerability outcome 
measures
As this was a post hoc analysis of a subpopulation included 

in the original Phase III study, all efficacy endpoints were 

considered exploratory, but were the same as the outcome 

measures described in the primary manuscript.6 The primary 

efficacy endpoint was the change in average pain intensity 

measured by the change in PI-NRS score from Randomization 

Baseline to Week 12 of the Double-blind Maintenance Phase.

Secondary endpoints included weekly changes in pain 

intensity score from Randomization Baseline to all weeks, 

responder analysis (cumulative distribution of subjects with 

improvement in pain intensity from Screening Baseline to 

Week 12 and proportions of responders with ≥30% and ≥50% 

improvement in pain intensity at Week 12), time-to-exit from 

the study for all causes from Randomization Baseline to Week 

12 of the Double-blind Maintenance Phase, and total amount 

of rescue medication (acetaminophen) used (number of doses 

and dosage [mg] per day). Patient Global Impression of 

Change, quality of life (short form 12-question health survey, 

version 2), and level of physical disability (Roland–Morris 

Disability Questionnaire) were not included as endpoints in 

this analysis as there was a small sample size with available 

data for these endpoints which precluded conducting infer-

ential statistical analysis.

The safety and tolerability of Oxycodone DETERx were 

evaluated by examining the frequency of treatment-emergent 

adverse events (TEAEs), clinical laboratory results, vital 

signs, and physical examination results.

Statistical methods
The safety population consisted of all subjects with a prior 

IR oxycodone regimen who participated in the Open-label 

Titration Phase. The intent-to-treat (ITT) population and 

randomized safety population included all subjects previ-

ously prescribed IR oxycodone who participated in the 

Double-blind Maintenance Phase. The ITT population was 

the primary analysis population for efficacy, and the random-

ized safety population was the primary analysis population 

for safety.

For the primary efficacy analysis, the primary analysis 

methodology for the Week 12 change from Randomization 

Baseline PI-NRS score used in the primary study analysis 

was not feasible for this subgroup due to insufficient data for 

counts in the various reasons for withdrawal6; therefore, a 

simpler mixed-model repeated-measures analysis was applied 

to the weekly averages, with fixed effects for treatment, week 

(categorical), treatment-by-week interaction, and the random-

ization baseline and random subject intercepts. Least squares 

(LS) mean differences and P-values were generated for each 

week, with Week 12 as the primary time point of interest.

The same model used for the primary efficacy analysis 

was used for the secondary endpoint, durability of effect 

(ie, treatment group differences over time). The secondary 

efficacy endpoint of time-to-exit from study was compared 

between treatment groups using a Kaplan–Meier log-rank 

test. The difference in proportions of subjects achieving 

≥30% and ≥50% improvement from screening pain was tested 

with a chi-squared approach. Subjects who discontinued 

treatment or otherwise had missing data were considered non-

responders. Responders were those subjects who had a Week 

12 pain score ≥30% less than their screening baseline score. 

The analysis methods for the secondary endpoints were the 

same as those described in the primary manuscript analyses.6

Use of acetaminophen rescue medication in the Double-

blind Maintenance Phase was summarized descriptively by 

treatment group.

The number of TEAEs and number and percentage of 

subjects reporting TEAEs, serious TEAEs, treatment-related 

TEAEs, study drug-associated serious/severe TEAEs, TEAEs 

leading to study drug discontinuation, and TEAEs leading 

to death were tabulated.

Results
Subjects
Of the 740 subjects who entered the Open-label Titration 

Phase, 110 reported previously taking IR oxycodone. Forty-

four of the 110 subjects (22 Oxycodone DETERx; 22 pla-

cebo) were successfully titrated to a stable dose of Oxycodone 

DETERx and were randomized to the Double-blind Mainte-

nance Phase (Figure 1). The primary reasons for leaving the 

study for the 66 subjects who did not enter the Double-blind 
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Treatment Phase were failure to meet entrance criteria (28 

[42.4%]), no longer willing to participate (11 [16.7%]), lack 

of efficacy (11 [16.7%]), adverse event (AE, 8 [12.1%]), lost 

to follow-up (3 [4.6%]), confirmed/suspected drug diversion 

(2 [3.0%]), protocol violation (1 [1.5%]), opioid withdrawal 

(1 [1.5%]), and other (1 [1.5%]; Figure 1). Of those subjects 

who discontinued during the Double-blind Treatment Phase 

(8 [36.4%] Oxycodone DETERx and 18 [81.8%] placebo), 

most did so due to lack of efficacy (2 [9.1%] and 11 [50.0%]), 

a protocol violation (3 [13.6%] and 4 [18.2%]), or an AE (2 

[9.1%] and 2 [9.1%]; Figure 1).

Baseline characteristics, including age, body mass index, 

race, and ethnicity were similar between the Oxycodone 

DETERx and placebo treatment groups and consistent 

with the larger Open-label Titration Phase treatment group 

(Table 1). Mean (SD) PI-NRS scores were similar between 

the Oxycodone DETERx and placebo treatment groups 

at both Screening Baseline (6.80 [0.96]) and 6.93 [0.96], 

respectively) and Randomization Baseline (3.04 [1.13] and 

3.08 [0.80], respectively). The stable dose subjects were 

titrated to during the Open-label Titration Phase (ie, the dose 

the subject entered the Double-blind Treatment Phase on) or 

the dose a subject was on at the time of study discontinua-

tion (ie, withdrawal from the Open-label Titration Phase) are 

available in Table 2.

Efficacy
The estimated pain score from Randomization Baseline 

to Week 12 (change in pain from baseline) was higher for 

placebo subjects (LS mean [± standard error {SE}]; 2.67 

[0.59]) than for Oxycodone DETERx subjects (0.79 [0.38]); 

this difference (–1.88 [0.70]) was statistically significant 

(P=0.0078; Figure 2). With respect to durability of effect (ie, 

subject response over time), the LS mean difference between 

Oxycodone DETERx and placebo in weekly pain intensity 

scores was statistically significant starting from Week 2 

through Week 12 (P<0.01; Figure 2). Thus, the Oxycodone 

DETERx treatment group maintained improved pain intensity 

scores after randomization.

During the Double-blind Maintenance Phase, a statisti-

cally significantly greater number of subjects in the Oxy-

codone DETERx vs placebo treatment group had ≥30% 

Figure 1 Subject disposition.
Abbreviations: IR, immediate-release.

Oxycodone IR experienced
safety population

(N=110)

Oxycodone IR experienced
successfully titrated population

(N=44)

Oxycodone IR experienced
randomized to Oxycodone 

DETERx
(N=22)

Oxycodone IR experienced
randomized to placebo

(N=22)

Completed
(n=4,

18.2%)

Completed
(n=14, 63.6%)

Discontinued (n=8, 36.4%) Discontinued (n=18, 81.8%)
•    Lack of efficacy (n=2, 9.1%)

•    Lack of efficacy (n=11, 50.0%)
•    Protocol violation (n=4, 18.2%)
•    Adverse event (n=2, 9.1%)
•    Withdrawal by subject (n=0)
•    Lost to follow-up (n=1, 4.5%)

•    Protocol violation (n=3, 13.6%)
•    Adverse event (n=2, 9.1%)
•    Withdrawal by subject (n=1, 4.5%)
•    Lost to follow up (n=0)

Discontinuations (N=66)

•    Did not meet entrance criteria (n=28, 42.4%)
•    No longer willing to participate (n=11, 6.7%)
•    Lack of efficacy (n=11, 16.7%)
•    Adverse event (n=8, 12.1%)
•    Lost to follow up (n=3, 4.5%)

•    Protocol violation (n=1, 1.5%)
•    Opioid withdrawal (n=1, 1.5%)
•    Other (n=1, 1.5%)

•    Confirmed/suspected drug diversion (n=2, 3.0%)
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improvement (10 [45.5%] vs 0 [0.0%]; P=0.0004) or ≥50% 

improvement (10 [45.5%] vs 0 [0.0%]; P=0.0004) in pain 

intensity (Table 3). In addition, subjects in the Oxycodone 

DETERx treatment group remained in the study for a sta-

tistically significantly longer period than those in the pla-

cebo group (Kaplan–Meier time-to-exit survival analysis: 

P=0.0014; Table 3), and fewer subjects in the Oxycodone 

DETERx treatment group than in the placebo group exited 

the study due to all causes (4 [18.2%] vs 14 [63.6%]; Table 3).

Compared with subjects in the Oxycodone DETERx 

treatment group, subjects in the placebo group used a numeri-

cally greater number of tablets (0.30 [0.59] vs 0.16 [0.35]) 

and dosage per day (mg; 216.2 [377.3] vs 163.5 [377.8]) of 

rescue medication (Table 3).

Table 1 Demographics and baseline characteristics (safety population)

Characteristic Open-label Titration Phase
(N=110)

Double-blind Maintenance Phase

Oxycodone DETERx
(N=22)

Placebo
(N=22)

Age (years)
Mean (SD) 49.1 (12.3) 49.4 (14.4) 50.8 (11.2)
Gender, n (%)
Male 57 (51.8) 9 (40.9) 10 (45.5)
Female 53 (48.2) 13 (59.1) 12 (54.5)
Race, n (%)
Caucasian/White 86 (78.2) 18 (81.8) 18 (81.8)
Black or African American 21 (19.1) 3 (13.6) 4 (18.2)
American Indian or Alaskan Native 1 (0.9) 1 (4.5) 0
Native Hawaiian or other Pacific Islander 1 (0.9) 0 0
Other 1 (0.9) 0 0
Ethnicity, n (%)
Hispanic/Latino 5 (4.5) 1 (4.5) 2 (9.1)
Not Hispanic/Latino 105 (95.5) 21 (95.5) 20 (90.9)
Height (cm)
Mean (SD) 172.3 (10.9) 169.6 (9.6) 170.1 (11.2)
Weight (kg)
Mean (SD) 91.5 (22.5) 92.9 (22.1) 88.7 (19.2)
BMI (kg/m2)
Mean (SD) 30.7 (6.5) 32.2 (6.9) 30.6 (5.8)

Abbreviation: BMI, body mass index.

Table 2 Stable dose of Oxycodone DETERx at the end of the Open-label Titration Phase

Stable dose of  
Oxycodone DETERxa

Subjects successfully  
titrated to a stable dose
(N=44)
n (%)

Subjects unsuccessfully  
titrated to a stable dose
(N=66)
n (%)

Overall
(N=110)
n (%)

20 mg/day 0 11 (16.7) 11 (10.0)
40 mg/day 7 (15.9) 10 (15.2) 17 (15.5)
60 mg/day 6 (13.6) 13 (19.7) 19 (17.3)
80 mg/day 6 (13.6) 11 (16.7) 17 (15.5)
120 mg/day 10 (22.7) 6 (9.1) 16 (14.5)
160 mg/day 15 (34.1) 15 (22.7) 30 (27.3)
Notes: aThe stable dose subjects were titrated to during the Open-label Titration Phase (ie, the dose the subject entered the Double-blind Treatment Phase on) or the dose 
a subject was on at the time of study discontinuation (ie, withdrawal from the Open-label Titration Phase).

There were no clinically meaningful differences between 

the treatment groups with respect to clinical laboratory 

results, vital signs, and physical examination results.

Safety
Overall, 70 (63.6%) subjects experienced at least 1 TEAE 

during the Open-label Titration Phase, and 29 (65.9%; 16 

[72.7%] Oxycodone DETERx, and 13 [59.1%] placebo) 

subjects experienced at least 1 TEAE during the Double-blind 

Maintenance Phase (Table 4). The most frequently reported 

TEAEs during the Open-label Titration Phase were head-

ache (18 subjects [16.4%]), constipation (16 [14.5%]), and 

nausea (13 [11.8%]). Similarly, the most frequently reported 

TEAEs in the Oxycodone DETERx treatment group during 
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Figure 2 Weekly pain intensity scores for patients with previous IR oxycodone use.
Note: *P<0.01.
Abbreviation: IR, immediate-release. 
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Table 3 Summary of secondary endpoints from Randomization Baseline to Week 12 (intent-to-treat population)

Secondary endpoint Statistic Oxycodone DETERx
(N=22)

Placebo
(N=22)

P-value

Responder analysisa

>30%b n (%) 10 (45.5) 0 (0.0) 0.0004

>50%b n (%) 10 (45.5) 0 (0.0) 0.0004
Completers n (%) 14 (63.6) 4 (18.2) 0.0014c

Rescue medication
Tablets per day Mean (SD) 0.16 (0.35) 0.30 (0.59) nad

Dosage (mg) per day Mean (SD) 163.45 (337.83) 216.20 (377.26) nad

Notes: aSubjects who discontinued treatment or otherwise had missing data were considered non-responders. Responders were those subjects who had a Week 12 pain 
score ≥30% less than their screening baseline score. bSubjects with ≥30 or≥50% improvement. cP-value based on Kaplan–Meier time-to-exit analysis. dRescue medication was 
reported using descriptive statistics.
Abbreviation: NA, not applicable.

the Double-blind Maintenance Phase were constipation (4 

subjects [18.2%] vs 5 subjects [22.7%] placebo), headache 

(4 [18.2%] vs 3 [13.6%] placebo), nausea (4 [18.2%] vs 1 

[4.5%] placebo), and sedation (2 [9.1%] vs 1 [4.5%] pla-

cebo). Three subjects (of 110) in the Open-label Titration 

Phase experienced a TEAE of withdrawal syndrome; all 3 

subjects withdrew from the study: one withdrew due to this 

withdrawal event, 1 was listed as a titration failure (ie, failed 

to meet entrance criteria), and 1 withdrew due to an AE other 

than withdrawal syndrome.

Discussion
In this post hoc analysis of a Phase III, double-blind, placebo-

controlled, EERW, clinical study, a minority of subjects (40% 

[44 of 110]; 22 were randomized to Oxycodone DETERx 

and 22 to placebo) with CLBP previously prescribed IR 

oxycodone were able to successfully convert to Oxycodone 

DETERx, an ER ADF of oxycodone. The percentage of 

patients who were successfully converted in the overall study 

was 53%6; in general, successful titration across published 

EERW opioid studies ranges from 53% to 78%,23  regardless 
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of prior opioid experience. It is not unexpected that the 

titration failure rate would be higher in patients previously 

prescribed IR oxycodone – an inclusion criterion requires 

patients to have inadequately controlled pain (PI-NRS 

score of 5–9) at screening. Therefore, it could be assumed 

that some of the patients included in this post hoc analysis 

were simply oxycodone non-responders (ie, the inclusion 

criterion effectively enriched the population assessed in 

this analysis for oxycodone non-responders). Additionally, 

achieving “efficacy” in this study is arguably harder than in 

clinical practice due to stringent predefined criteria (eg, low 

pain intensity scores, a minimum of a 2-point reduction on 

the PI-NRS scale).

Compared with placebo, treatment with Oxycodone 

DETERx in this group was associated with greater pain 

control, greater clinically meaningful improvement in pain,24 

and less rescue medication use. TEAEs with Oxycodone 

DETERx were consistent with those common for the opioid 

class. The efficacy and safety findings of this post hoc analysis 

support those of the primary analysis (N=740); transitioning 

subjects with poorly controlled pain (baseline PI-NRS scores 

were 6.8±0.96) from IR oxycodone to Oxycodone DETERx 

was as successful as converting a broader population (ie, 

subjects in the Phase III study) with poorly controlled pain to 

Oxycodone DETERx, regardless of prior treatment regimen 

or opioid experience (opioid-naïve or opioid-experienced).6

Clinicians may choose to switch a patient from an IR to 

an ER opioid formulation to provide more continuous and 

consistent pain control. The process of completing an IR to 

Table 4 TEAEs during the Open-label Titration and Double-blind Maintenance Phases

Open-label Titration Phase Double-blind Maintenance Phase

(N=110)
n (%)

Oxycodone DETERx
(N=22)
n (%)

Placebo
(N=22)
n (%)

Number of AEs 182 38 23
Subjects with TEAEs 70 (63.6) 16 (72.7) 13 (59.1)
Subjects with serious TEAEs 3 (2.7) 0 0
Subjects with treatment-related TEAEs 54 (49.1) 8 (36.4) 7 (31.8)
Subjects with study drug-associated serious/severe TEAEs 1 (0.9) 0 1 (4.5)
Subjects with TEAEs leading to study drug termination 9 (8.2) 2 (9.1) 2 (9.1)
Subjects with TEAEs leading to death 0 0 0
TEAEs occurring in ≥5% of subjects
headache 18 (16.4) 4 (18.2) 3 (13.6)
Constipation 16 (14.5) 4 (18.2) 5 (22.7)
nausea 13 (11.8) 4 (18.2) 1 (4.5)
Sedation 5 (4.5) 2 (9.1) 1 (4.5)
Fatigue 4 (3.6) 1 (4.5) 2 (9.1)
somnolence 4 (3.6) 1 (4.5) 2 (9.1)

Notes: TEAEs were considered treatment-related or study drug-associated if the relationship to study drug was possible, probable, definite, or missing.
Abbreviations: AE, adverse event; TEAE, treatment-emergent adverse event.

ER switch is neither always uneventful nor simple, even in 

cases where the patient is treated with the same opioid mol-

ecule for both the IR and ER medications. IR formulations are 

intended to provide patients rapid, acute pain relief. Effective 

IR products must have rapid oral bioavailability and typically 

release about 80% of the active pharmaceutical ingredient in 

the first 30 minutes after dosing. Unsuccessful attempts may 

occur because some patients prefer their IR formulation as it 

affords them the ability to quickly treat episodic flares of pain 

on an as-needed basis.25 Other patients, especially those who 

have had prolonged exposure to IR formulations, may associ-

ate multiple sensations that result from the rapid onset of an 

IR opioid with efficacy, and consequently report decreased 

efficacy in the absence of these sensations. Therefore, it is 

common practice to provide patients with pre-switch and ongo-

ing education and counseling during the switching process.

While it can be argued that the attention and support 

bestowed upon subjects in clinical studies exceeds that 

which patients in clinical care usually encounter, specifi-

cally helping patients to prepare for and develop a changed 

relationship with their pain, pain relief, and ability to 

function when pain is managed with an ER rather than an 

IR opioid, is not typical clinical study support, including 

in this study. In practice, it is more likely to be an ongo-

ing dialogue between the patient and pain psychologists 

and clinicians sensitive to this issue. The absence of this 

dialogue in a study setting is likely to contribute to study 

discontinuation, even when the same dosage of the same 

molecule is being provided in either case.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Pain Research  2018:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2058

Markman et al

Head-to-head studies comparing IR vs ER opioids are 

limited and focus on initiating opioid therapy rather than 

converting patients from IR to ER.10 Future studies are needed 

to establish treatment benefits of IR vs ER opioids.

It is well documented that both IR and ER formulations 

are abused,26–28 and that abuse can often involve product 

manipulation to alter both the route (eg, oral, injected) and 

mode (eg, solid, crushed, chewed) of administration to obtain 

more drug in less time.29 In the last quarter of 2015, the 

population-adjusted rate of intentional abuse of IR opioids 

was 4.6 times higher than ER opioids, and the rate of drug 

diversion was 6.1 times higher.30 An additional benefit of ER 

opioids is that many are formulated to be abuse deterrent.30 

By limiting prescribing of opioids for chronic pain to IR 

formulations, patients and providers may be missing out on 

the clinical advantages of ER opioids, mentioned previously, 

including prescribing products that may be abused because 

they have no abuse-deterrent properties.

The limitations of this study include that it is a post hoc 

analysis based on data gathered electronically from a large, 

prospective, randomized, controlled, Phase III clinical study; 

the sample size of this cohort of subjects was small, with 

only 22 subjects in each of the active and placebo treatment 

groups, which limited the ability to detect differences using 

inferential analyses between the 2 treatment groups for some 

of the secondary endpoint measures. Additionally, the clinical 

study design was an EERW design of a Phase III study that 

adhered to FDA requirements for a chronic pain indication, 

which may limit the generalizability of the results. It should 

be noted that, while analyses in the IR subpopulation gener-

ally followed the pre-specified outcomes and analyses of 

the main protocol statistical analysis plan and the analysis 

population was selected without first examining the result-

ing outcomes, these were not pre-planned analyses and were 

chosen and executed after database lock and unblinding. 

Therefore, the analyses could be subject to the biases of the 

authors, which may have biased the study in the direction of 

positive results. The specific IR oxycodone dose at screen-

ing was not captured in a consistent way, however, the dose 

range allowed at entry was >10 to ≤240 mg morphine sulfate 

equivalents per day for opioid-experienced subjects.

Conclusion
Data herein support that some patients on an IR oxycodone 

regimen who continue to have uncontrolled pain (PI-NRS 

score of 5–9) can be switched to a dose of Oxycodone 

DETERx to effectively and safely control their pain. The 

formulation characteristics of Oxycodone DETERx allow 

for continued release of oxycodone over a 12-hour period 

in an ADF that retains its ER properties despite physical 

manipulation (eg, crushing or chewing).31Clinical judg-

ment of health care providers is required to identify the 

appropriate patient and clinical scenario most suitable for 

such transitions. The successful completion of an IR to ER 

switch is challenging and requires time and patience on the 

part of both the clinician and the patient. A better under-

standing of the dosing and non-pharmacological strategies 

to facilitate a safer transition from IR to ER opioids may 

make this switch safer and more beneficial to patients in 

some clinical situations.
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