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Long-term Use of Controlled-release Oxycodone for Noncancer Pain: Results of a 3-year Registry Study
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Objective: To evaluate the outcomes associated with the use of controlled-release (CR) oxycodone for up to 3 years in the treatment of noncancer pain.
Methods: Adult patients who previously participated in con- trolled trials of CR oxycodone for osteoarthritis pain, diabetic neuropathy pain, or low back pain, and who continued to require opioid analgesia for moderate or severe pain, were enrolled in an open-label, uncontrolled, registry study. Data collected over time included dose, pain severity on a numeric scale, treatment acceptability, adverse events, and descriptions of problematic drug-related behavior.
Results: Two hundred thirty-three patients were enrolled. When the study closed, 141, 86, and 39 patients had taken CR oxycodone for at least 1, 2, and 3 years, respectively; mean duration of treatment was 541.5 days. Among the 219 intent-to- treat patients (received at least 1 dose and provided at least 1 postdose study observation), the mean (SD, range) daily dose was 52.5 ( ± 38.5, 10.0 to 293.5) mg. Before the end of month 3, 44% required an increase in total daily dose; this dropped to 23% during months 4 to 6, to 17% during months 10 to 12, and remained at approximately 10% for each time interval thereafter (range 8% to 13%). Among the large majority of patients with stable or lower dose requirements after the initial 3 months of treatment, the average pain intensity ratings were unchanged or improved for approximately 70% to 80% of patients at all subsequent time points through month 33, and for 54% (7/13 patients) at month 36. A decrease in pain was initially seen by the end of month 3,  and  for  the  majority  of  patients, the Average Pain Intensity score remained the same, better, or minimally worse (<3 points) for the remainder of the 3-year study period. The most common adverse events were constipa-

tion and nausea, and the incidence of these events declined over
time on treatment. Investigators reported 6 cases (2.6%) of possible drug misuse but no evidence of de novo addiction was observed.
Discussion: These registry data demonstrate that a subgroup of patients with noncancer pain experienced prolonged relief with tolerable side eﬀects and modest need for dose escalation during long-term therapy with CR oxycodone.
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T
)he use of opioid therapy for chronic noncancer pain has  steadily  increased  during  the  past  2  decades. Among other factors, this expanding acceptance has been spurred   by   consensus   statements   from   professional societies,1    a   small   number   of   positive,   randomized, controlled trials,2–10 and favorable survey data in selected populations.11,12   With  increasing  use,  there  is  a  new recognition of the need to carefully select patients for therapy  and  to  regularly  monitor  outcomes  related  to eﬀectiveness, safety, and the potential for problematic drug-related   behaviors.13    Although   the   potential   for favorable long-term beneﬁts is now widely acknowledged, clinicians remain appropriately concerned about abuse or addiction, persistent adverse eﬀects that may compromise function, and the potential need for dose escalation to
overcome analgesic tolerance.14–22
Empirical data are needed to document long-term outcomes associated with opioid therapy. Although controlled studies of several weeks to 3 months duration

 		have demonstrated the eﬃcacy of opioids in the manage-
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ment of neuropathic pain2–6 and noncancer nociceptive pain,7–10 the published literature pertaining to long-term opioid therapy in noncancer pain is limited. There are few randomized long-term trials,23–25 and the existing data largely derive from small surveys of selected popula- tions.11,12 Both additional controlled trials and larger prospective surveys with systematic collection of outcome data are needed  to establish  the risks and beneﬁts of opioid treatment in varied populations.
The present study was designed to assess long-term outcomes associated with controlled-release oxycodone
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(CR oxycodone) therapy, administered for up to 3 years to a population of patients with chronic pain from osteoarthritis, diabetic neuropathy, or low back pain. Open-label treatment with CR oxycodone in this study population followed conventional practice.

MATERIALS AND METHODS
Study Population
All patients enrolled in the open-label registry study provided written informed consent before any study- related procedure. Adult patients (Z18 y of age) who had participated in 1 of 5 previous controlled clinical trials
of CR oxycodone for noncancer pain, and who continued to require opioid analgesia  for  the  relief  of  moderate to severe noncancer pain, were eligible for  entry  into this open-label registry study. Thirty-ﬁve of the 73 sites involved in the 5 previous short-term, noncancer pain trials with CR oxycodone elected to participate and enrolled patients in the registry study. Each of the 35 clinical sites were located in the United States and received investigational review board approval of the registry study protocol.
The previous trials were randomized, short-term investigations of CR oxycodone versus a comparator treatment (placebo or immediate release opioid analgesic) in osteoarthritis pain, persistent back pain, or diabetic neuropathy pain. Results have been published2 or presented at national meetings26–28 for 4 of the 5 controlled, randomized studies. Table 1 provides addi- tional information about the 5 previous trials, including the number of patients from each trial who entered the registry study. Any patient who had received study treatment with either CR oxycodone or one of the comparator treatments in the previous trials was eligible for enrollment into the registry study.
Patients who were unable to swallow tablets whole, who were undergoing chemotherapy or radiotherapy for cancer, who had a documented allergy to oxycodone or other opioids, and women who were pregnant or had the potential to become pregnant were excluded from participation in both the previous controlled trials and

the registry study. Also excluded were patients with self- reported past or present substance or alcohol abuse and those involved with litigation related to their pain or injury. The 2 previous studies in back pain used the DAST-20 Drug Addiction Screen questionnaire in addi- tion to self-reports to establish eligibility; the diagnostic validity of the DAST-20 for the assessment of drug disorders has been established.29
Study Design
This was an open-label, uncontrolled, prospective longitudinal investigation of outcomes associated with the long-term use of CR oxycodone conducted between August 1998 and February 2002. Administration of the study drug was largely at the discretion of the physician- investigator and patient selection criteria were consistent with product labeling on Precautions and Contraindica- tions regarding drug use. After completing registry study baseline procedures, eligible patients who agreed and had the permission of their attending physicians received open-label CR oxycodone tablets. After the initial base- line visit, patients were scheduled to return at 3-month intervals for up to 36 months. Patients could be withdrawn from the registry study at any time and for any reason.
Throughout this study, CR oxycodone (OxyContin Tablets; Purdue Pharma L.P.,  Stamford,  CT)  was supplied free of charge to the patient by an outside pharmacy according to prescriptions from the physician- investigator. Physician-investigators and their staﬀ were responsible for the prescribing and accountability of study medication and for compliance with all state and federal regulations governing use of a controlled sub- stance. Patients were provided speciﬁc instructions to swallow the tablet whole. Patients who were known to have received CR oxycodone within the 2 weeks preced- ing registry baseline began dosing every 12 hours with the last stable dose. Recommended dosing for all other patients began with one 10-mg tablet in the evening; thereafter, doses were taken every 12 hours, consistent with the dosing instructions in the product labeling. Upward titration, if necessary, was to occur no more than




TABLE 1. Source of Patients Enrolled in CR Oxycodone Registry Study

Study Design	Pain Diagnosis	Study  Treatments



No. Patients Entering Registry Study/Total Patients Enrolled*


	R, open, parallel group, 3 mo
	Persistent back pain
	CR oxycodone q 12h
	27/118

	
	
	Hydrocodone/acetaminophen q 4-6h
	11/82

	R, open, parallel group, 3 mo
	Osteoarthritis pain
	CR oxycodone q 12h
	31/123

	
	
	IR oxycodone/ acetaminophen q 6h
	49/127

	R, DB, parallel group, 3 mo
	Persistent back pain
	CR oxycodone q 12h
	16/57

	
	
	Placebo
	17/53

	R, DB, parallel group, 6 wk
	Neuro-pathic pain
	CR oxycodone q 12h
	38/83

	
	
	Placebo
	37/77

	R, DB, parallel group, 3 mo
	Osteoarthritis pain
	CR oxycodone q 12h
	5/56

	
	
	Placebo
	2/51


*Number of patients who entered the 3-year registry study/number of patients enrolled and treated with at least 1 dose of designated study treatment in previous controlled trial.
DB indicates double-blind; IR, immediate release; Open, open-label design; R, randomized.





once every 2 to 7 days until stable pain control was achieved for 48 hours. Asymmetric dosing (diﬀerent doses given in AM than in PM) was permissible if pain was greater during the day or night. More than twice-daily dosing was not permitted.  Further dose  titration, either upward or downward, could be performed at any point in the study based on the clinical assessment of the patient. No other recommendations regarding dosing beyond those in the product labeling were supplied to the physician-investiga- tors. Use of additional analgesic medication to control breakthrough pain was at the discretion of the investigator.
Measures
At each visit, including baseline, patients completed the Brief Pain Inventory (BPI) (short-form, with an assessment time frame of 24 h),30 and rated their average pain intensity over the last 24 hours using a 0 to 10 numeric scale. Patients also rated the  acceptability  of the study medication at each visit, using a 6-point scale (1, not acceptable; 6, totally acceptable). This exploratory assessment tool was developed speciﬁcally for the registry study to provide a global evaluation of patient-perceived beneﬁt/risk of CR oxycodone and has not been validated in a larger population.
At each visit after baseline, physician-investigators asked patients about adverse events in a nondirected manner and graded reported events in terms of severity and relationship to study treatment. Physician-investiga- tors also completed a brief questionnaire at each visit indicating whether or not the patient showed any signs of problematic drug-related behavior. If the response was positive, the physician-investigators were further asked to indicate whether there was any indication of (1) an increased demand for drug despite a stable condition, (2) seeking medications from other practitioners, (3) repeated loss of scripts for CR oxycodone, or (4) any other behavior considered suspicious. Additional comments could also be recorded, if appropriate. Physician-investi- gators were also instructed to contact the Sponsor if they were concerned about drug-seeking behavior in any patient.
An independent panel of experts evaluated potential abuse/misuse of CR oxycodone using the physician- investigator assessments of drug-seeking behavior. The panel consisted of 3 members of the External Advisory Board that oversees the RADARS System (Researched Abuse, Diversion, and Addiction-Related Surveillance System) (see Appendix). The RADARS System is a research-based initiative established in 2002 by Purdue Pharma to study the prevalence of abuse and diversion of controlled prescription medications. Completed drug- seeking behavior questionnaires were rated by indepen- dent expert panel as either positive, possible, alleged, or negative for abuse, as misuse, or as withdrawal-typical or withdrawal-atypical (Appendix). Those cases rated as withdrawal were exclusively those in which no other signs or symptoms of dependence or abuse occurred; if either of the latter were found, the case was classiﬁed as positive. These  6  categories  were  further  subdivided  into  16

subcategories to provide as much descriptive information as possible (see Appendix). The rating criteria and subcategories used to identify potential misuse/abuse in this study were similar to those described in a published assessment of the abuse potential of tramadol (UL- TRAM; Ortho McNeil Pharmaceuticals) with the excep- tion that this study included a category for misuse.31
Statistical Analysis
All patients who received at least 1 dose of CR oxycodone and provided at least 1 postdose study observation were included in the intent-to-treat analyses. Demographic variables and baseline pain values were summarized as means ± SD or as percentages, as appro- priate, and their distributions for the intent-to-treat population were compared with patients enrolled in the original 5 clinical trials but not in the registry intent-to- treat population. The numbers of patients discontinuing in each 3-month interval were calculated overall and by reason of discontinuation, and the Kaplan-Meier estimates of the cumulative probability of discontinuation (overall and by reason) were graphed.
Total daily CR oxycodone doses over the course of the study were averaged overall and by subgroups deﬁned by baseline pain, pain etiology, sex, and age. Box plots of the average total daily dose were constructed for each 3-month interval through month 36,  indicating  the mean, median, 25th and 75th percentiles, and outlier. This procedure was conducted for all intent-to-treat patients, and then repeated for patients who did not discontinue the study prematurely (ie, either completed 3 y of treatment or the site had follow-up stopped by sponsor).
Because of the clinical interest in the phenomenon of dose escalation, the above analysis was supplemented by calculating, for each 3-month interval, the percentage of patients requiring dose escalation at any point during the interval.
The Kaplan-Meier method was used to estimate the proportion of patients who  reached a daily CR oxyco- done dose of at least 20, 40, 60, 80, 100, and 140 mg at any time during the study before the end of each 3-month interval, and the results were graphed. In this analysis, patients whose participation in the study was discon- tinued for any reason before month 36 were considered censored at the end of the last 3-month interval of their participation. The Kaplan-Meier curve is nondecreasing because the proportion of patients that ever reach a certain dose can only remain constant or increase. When the proportions displayed in this graph are subtracted from 1.0, the result is interpreted as the estimated proportion of patients whose dose never reached a certain threshold up to the speciﬁc time point.
A similar Kaplan-Meier analysis was used to estimate proportions of patients who had increases of 10, 20, 30, 40, 60, 80, and 100 mg relative to their doses at the end of month 3. The month 3 time point was considered to be important because the majority of the upward titration had been accomplished between months 0 and 3.
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A repeated measures mixed model analysis of covariance (ANCOVA) analysis of the dosing data was also performed, with terms for visit (month 3, 6, etc), center, cohort (on the basis of the last visit with available data), baseline pain, prior opioid therapy, sex, body weight, and age group. To model the time-course of dose escalation, separate rates of dose increase were estimated from month 0 to the end of month 3, month 4 to the end of month 12, and month 13 to the end of month 36. An advantage of this analysis method  is  that  it  can  use all available information, regardless of how much data are missing; its limitation is  potential  bias  that  may be introduced through the  untestable assumption that missing data follow a model based on observed  data. One way to address this limitation is to apply the ANCOVA to diﬀerent data subsets and observe  the robustness of the results; the method was therefore applied to all intent-to-treat patients and also repeated for the patients who did not discontinue the study prematurely.
A Kaplan-Meier analysis similar to the ones described for dose escalation was used to estimate the proportion of patients whose BPI Average Pain Intensity increased by 1, 2, 3, etc, units relative to month 3 at any time during the study before the end of each 3-month interval, and the results were graphed.
A detailed table was  also  developed  to  describe, at the end of each interval starting with month 6, the relationship between the dose increase from month 3 and the change in BPI Average Pain Intensity.
Estimated mean ( ± SE) patient ratings of CR oxycodone acceptability were graphed over time.
Adverse events were classiﬁed by COSTART term and   body   system   and   overall   incidence   calculated.

Incidence for repeated occurrences over time by 3-month intervals was also calculated for the most common adverse events. The percentage of patients falling into various RADARS subcategory classiﬁcations was calcu- lated.
Of the analyses described above, only the following were prespeciﬁed in the original Statistical Analysis Plan for the study: analysis of demographic and baseline variables, the Kaplan-Meier analyses of the time until discontinuation, the statistical model used for the ANCOVA repeated measures analysis of CR oxycodone dose, and the safety analyses. The remaining analyses were conducted in an attempt to better characterize the CR oxycodone dosing and analgesic eﬀectiveness over long-term therapy using the available information.


RESULTS
Of the 831 patients who participated in 1 of the 5 previous controlled trials, 233 (28%) enrolled in the registry study (Table 1). Study sites participating in the previous trials did not uniformly choose to participate in the registry study, in  addition, patients who had completed their previous trial before the initiation of the registry study were generally not enrolled in the registry study. Six enrolled patients withdrew consent or were lost to follow-up before receiving CR oxycodone in the registry study. Safety data were analyzed for the 227 patients who received at least 1 dose of CR oxycodone, and data related to dose, pain, and treatment acceptability were performed on an intent-to-treat population of 219 patients who took at least 1 dose and provided postbaseline dosing data and pain and/or accept- ability ratings (Fig. 1).
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FIGURE 1. Patient disposition flow chart.




TABLE 2. Demographic and Baseline Characteristics (Intent-to-treat  Population)

patients completing 3 years of treatment. The last patient enrolled in the study in June 2000. At the time of study termination,  39  patients  had  completed  36  months  of

Characteristic

Total ITT
Population

Not Enrolled in Registry Study/
Not in ITT Population

study treatment, 133 patients had discontinued the study prematurely,  and  61  patients  were  continuing  in  the

Total patients	219	612
Age (y), mean ± SD	55.9 ± 13.2	57.7 ± 14.8
Female, no. (%)	124 (57)	392 (64)
White, no. (%)	198 (90)	533 (87)
BPI Average Pain Score, mean ± SD Prior study baseline
Average pain	6.4 ± 1.6	6.4 ± 1.7
Worst pain	7.7 ± 1.6	7.6 ± 1.7
Registry  baseline-	5.1 ± 2.2	—



Demographics and Baseline Characteristics
Among the 233 enrolled patients, 117 (50%) had received treatment with CR oxycodone in a previous controlled trial, 60 (26%) had received a short-acting opioid (oxycodone/acetaminophen or hydrocodone/ acetaminophen), and 56 (24%) had received placebo (Table 1).
The demographic characteristics and baseline pain scores (Average Pain Intensity  question from BPI) for patients in the intent-to-treat population were compar- able with those of patients who participated in 1 of the 5 contributing trials but did not enroll or did not provide postbaseline data in the registry study (Table 2). The intent-to-treat population for the registry study was predominately white (90%), younger than 65 years of age (74%), and female (57%). Approximately equal percentages of patients entered the registry study with a diagnosis of osteoarthritis pain (38%), diabetic neuro- pathy pain (31%), or low back pain (31%).
Patient Disposition
The registry study was terminated by the sponsor for administrative reasons in February 2002, before all

study. Table 3 summarizes patient disposition at 3-month intervals throughout the study for the 233 enrolled patients.
Each of the 61 patients who were participating in the registry at the time of study termination received at least 18 months of treatment with CR oxycodone. The mean time in the study for this cohort was 23.8 ± 4.5 months.
Of the 133 patients who withdrew from the study prematurely, 40 (17%) did so for adverse events, 18 (8%) for ineﬀective therapy, 27 (12%) for lost to follow-up, and 48 (21%) for other reasons, including withdrawal of consent and patient relocation. Approximately, one half of the patients who discontinued the registry study due to adverse events or ineﬀective therapy were withdrawn by the end of month 6 (Table 3).
Kaplan-Meier curves of the time to patient dis- continuation for any reason (excluding sponsor termina- tion) and for speciﬁc reasons of adverse events, ineﬀective therapy, lost to follow-up, and other are provided in Figure 2 for the enrolled population (N = 233). The shallower slope of this ﬁgure after month 18 illustrates the decline in the withdrawal rate for any reason after this time point.
CR Oxycodone Dose Over Time
Among the 219 intent-to-treat patients, the mean (SD) duration of dosing with CR oxycodone in the registry study was 541.5 ( ± 370) days. Overall, 141 (64%) intent-to-treat patients took CR oxycodone for at least 1 year, 86 (39%) patients took CR oxycodone for at least 2 years, and 39 (18%) patients took CR oxycodone for the full 3 years.





TABLE 3. Patient Disposition (Enrolled Study Population)


Reason for Patient Premature Discontinuation


	
Visit
	Continuing in Study
	Sponsor Termination
	Total Patient Dropouts
	Adverse Event
	Ineﬀective Therapy
	Lost to Follow-up
	Other Reason

	Baseline
	233 (100%)
	
	
	
	
	
	

	Month 0 to 3
	219 (94.0%)
	0
	14
	5
	0
	5
	4

	Month 3 to 6
	183 (78.5%)
	0
	36
	16
	9
	3
	8

	Month 6 to 9
	155 (66.5%)
	0
	28
	8
	5
	8
	7

	Month 9 to 12
	141 (60.5%)
	0
	14
	3
	1
	0
	10

	Month 12 to 15
	127 (54.5%)
	0
	14
	3
	1
	4
	6

	Month 15 to 18
	117 (50.2%)
	0
	10
	1
	0
	3
	6

	Month 18 to 21
	100 (42.9%)
	10
	7
	3
	0
	2
	2

	Month 21 to 24
	86 (36.9%)
	12
	2
	1
	0
	0
	1

	Month 24 to 27
	66 (28.3%)
	17
	3
	0
	1
	0
	2

	Month 27 to 30
	52 (22.7%)
	13
	0
	0
	0
	0
	0

	Month 30 to 33
	47 (20.2%)
	3
	3
	0
	0
	2
	1

	Month 33 to 36
	39 (16.7%)*
	6
	2
	0
	1
	0
	1

	Total
	
	61
	133
	40
	18
	27
	48


*Patients who completed the study.





 (
292
) (
r
 
2007
 
Lippincott
 
Williams
 
&
 
Wilkins
)
 (
293
) (
r
 
2007
 
Lippincott
 
Williams
 
&
 
Wilkins
)


1.0 -
0.9 -
 (
Probability
 
of
 
Not
 
Continuing
 
in
 
Study
)0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -
0.0 -

Time to Discontinuation for All Reasons and By Reason

total daily doses showed relatively small ﬂuctuations after month 3.
Kaplan-Meier curves showing the time to the ﬁrst daily CR oxycodone dose of at least 20, 40, 60, 80, 100, or 140 mg are provided in Figure 4. These curves demon- strate that the probability of a total daily CR oxycodone dose of 100 mg or greater at any time during the 3-year study was <25%. On the basis of these Kaplan-Meier estimates, the probability that a patient reached a total daily dose of at least 60, 80, or 100 mg by month 36 was 52%, 34%, and 22%, respectively.
As noted, 44% of patients required dose escalation during the ﬁrst 3 months of treatment, after which the

|	|	|	|	|	|	|	|	|	|	|	|	|	|
0	3	6	9	12      15      18      21      24      27      30      33      36
Months

need for dose escalation declined. To further describe the
course of treatment after this initial 3-month titration,

All

 	Lost to Follow-up

 	Other Reason

Figure 5 contains cumulative event curves for the time to

Adverse Event		Ineffective Treatment
FIGURE 2. Kaplan-Meier cumulative event curve of time to patient discontinuation for any reason and for specific reasons (safety population). Reasons for discontinuation: AE indicates adverse event; Ineffect, Ineffectiveness; LFTU, lost to
follow-up.


The overall mean (± SD) daily dose of CR oxycodone for all patients across all time points was
52.5 (± 38.5) mg, with a range from 10.0 to 293.5 mg. Information on rescue analgesic use was not system- atically collected, but a review of concomitant medication use on the basis of patient self-reports indicated that fewer than one-quarter of patients took another opioid analgesic at any time during the registry study. The most common concomitant opioid analgesics  were hydroco- done/acetaminophen, received by 10% of patients for an average of 82.0 (± 216.5) days, and oxycodone/acetami- nophen, received by 6% of patients for an average of 33.2 (± 60.3) days.
At entry into the registry study, the mean (SD) dose of CR oxycodone across all intent-to-treat patients was
34.6 (± 29.2) mg, and the percentages of patients starting the registry study on CR oxycodone doses in the range of
<20 mg,  20  to 39 mg,  40  to 59 mg,  60  to 79 mg,  80  to
99 mg, and Z100 mg were 14%, 52%, 18%, 3%, 8%, and 5%, respectively. A box plot of the average daily dose of CR oxycodone over time is provided in Figure 3A; monthly median dose values are also indicated on this plot. Between the start of the study and the end of month 3, 44% of intent-to-treat patients showed an increase in their average total daily dose of CR oxycodone. This percentage dropped to 23% between month 4 and month 6, to 17% between month 10 and month 12, and remained at approximately 10% for each time interval thereafter through month 36 (range, 8% to 13%).
A box plot of the average daily dose of CR oxycodone over time for the 100 patients who did not discontinue the registry study prematurely (ie, either completed 3 y of treatment or were terminated by the site or sponsor) is provided in Figure 3B. In this subgroup receiving  CR  oxycodone  for  18  to  36  months,  median

an increase in the total daily dose of CR oxycodone of
Z 10, Z20, Z30, Z40, Z60, Z80, and Z100 mg after
month 3 for the intent-to-treat population. This ﬁgure demonstrates, for example, that the probability of an increase in the total daily dose of CR oxycodone of at least 80 mg by month 36 was only 6%. The probabilities that a patient required smaller dose increases of at least 20,  40,  or  60 mg  by  month  36  (relative  to  the  month
3 dose) were 47%, 23%, and 14%, respectively.
Results of the repeated measures ANCOVA model were consistent with the above observations regarding dosing patterns for CR oxycodone over long-term therapy. Among all intent-to-treat patients, the fastest estimated increase in the mean average daily dose of CR oxycodone occurred between the start of the study and the end of month 3 (3.3 ± 0.4 mg/mo); the estimated rate was reduced to 1.4 ( ± 0.2) mg/mo during months 4 to 12 and even lower to 0.3 ( ± 0.1) mg/mo from months 13 to
36. Patient dropout did not greatly inﬂuence this dosing pattern. For the 100 patients who remained in the study until completion or sponsor/site termination, the esti- mated increases in the mean average daily dose were 3.4 (± 0.48) mg/mo from the start of the study to the end of month 3, 1.9 (± 0.32) mg/mo for months 4 to 12, and 0.4 (± 0.09) mg/mo for months 13 to 36.
There was a suggestion that younger patients and patients who had severe pain at baseline received higher average daily doses of CR oxycodone than did older patients or those with baseline pain severity of mild or moderate. Table 4 presents the average daily dose of CR oxycodone across the entire study period for subgroups deﬁned by age, baseline pain severity, pain etiology, and sex.
Pain Scores
At entry into the registry study, the mean (SD) BPI Average Pain Intensity score was 5.1 (± 2.2), and 31% of intent-to-treat patients characterized their average pain over the last 24 hours as 7 or greater on the 0 to 10 Average Pain scale. In interpreting these baseline pain ratings, it should be recalled that a sizeable proportion of patients entered the registry study having received opioid analgesic therapy in the previous trial (Table 1).
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BPI pain scale scores declined after treatment with CR oxycodone began in the registry study. The mean BPI Average Pain Intensity score by the end of month 3 was
4.4 (± 2.1). At this time, 16% of patients rated their average pain over the last 24 hours as 7 or higher, whereas the majority of patients (52%) had an Average Pain Intensity rating of 0 to 4. The mean BPI Worst Pain score decreased from 7.7 (± 1.6) at baseline to 5.4 (± 2.5) by the end of month 3. The mean BPI Interference  score

decreased from 6.1 (± 1.9) at baseline to 3.8 (± 2.5) by the end of month 3.
A Kaplan-Meier plot of the time to the ﬁrst increase (ie, worsening) in the BPI Average Pain Intensity rating after month 3 of Z1, Z2, Z3, Z4, and Z 5 points is provided in Figure 6. The percentage of patients with
an  Average  Pain  Intensity  rating  that   was   worse (ie, increased) than the patient’s  month 3 score by  at least 3 points,  Z4 points, and  Z5 points anytime from
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FIGURE 4. Kaplan-Meier cumulative event curves for time to first dose of CR oxycodone of at least 20, 40, 60, 80, or 100 mg (intent-to-treat population). Numbers along right hand size of graph represent first CR oxycontin dose in
milligrams.
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FIGURE 5. Kaplan-Meier cumulative event curves for time to increase in daily dose of CR oxycodone relative to dose at month 3 (intent-to-treat population). Numbers along right hand size of graph represent CR oxycontin dose increase
relative to dose at month 3 in milligrams.



month 6 to month 36 was 44%, 33%, and 14%, respectively. In other words, 56% of the patients never had an  Average Pain Intensity increase from  month 3 greater than 2 points.
Table 5 shows the relationship between change in CR oxycodone dose and ratings of Average Pain Intensity at diﬀerent time points across the 3-year study. The number of patients whose BPI Average Pain Intensity score was improved (ie, decreased), the same (ie, no change or increase of 1-point), or worsened (ie, increased by 2 or more points) relative to the month 3 score is summarized as a function of the change in CR oxycodone dose relative to month 3 (ie, no change or decrease in total daily dose, or increase in daily dose of r10 mg, >10 to r20 mg, >20 to r40 mg, and >40 mg) for months 6, 9, 12, 15, 18, 24, 30, and 36. Among patients who were maintained on a stable (no change) or lower dose of CR


TABLE 4. CR Oxycodone Dose in Various Subgroups: Average Daily Dose (Intent-to-treat Population)

oxycodone after the initial 3 months of treatment, the BPI Average Pain Intensity rating was the same or improved for approximately 70% to 80% of patients at all subsequent time points through month 33 and for 54% (7/13 patients) at month 36 (Table 5). Moreover, even among those relatively few patients who had an increase
of Z40 mg in their average total daily CR oxycodone
dose  relative  to  the  month  3  dose,  50%  or  fewer experienced a worsening in pain at any given time point. The  pattern  of  dose  adjustment  and  pain  scores across time was examined for individual patients with
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FIGURE 6. Kaplan-Meier survival curve for time to first increase in BPI Average Pain Intensity rating of 1, 2, 3, 4, and Z5 points relative to month 3 (intent-to-treat popula- tion). Increase in pain reflects an increase in BPI Average Pain Intensity rating relative to rating at month 3.




TABLE 5. Summary of Change in CR Oxycodone Dose and BPI Average Pain Intensity Rating Relative to Month 3

No. Patients

	CR Oxycodone Dose Change From Month 3
	Month 6
(N = 182)
	Month 9
(N = 153)
	Month 12
(N = 140)
	Month 15
(N = 126)
	Month 18
(N = 117)
	Month 24
(N = 86)
	Month 30
(N = 53)
	Month 36
(N = 39)

	No change/decrease Total N
	
82
	
60
	
50
	
40
	
38
	
31
	
22
	
13

	Pain B/S/WW
>0 to r10 mg Total N
	24/39/19

65
	20/26/14

39
	13/28/9

33
	12/21/7

28
	9/20/9

21
	8/15/8

17
	8/8/6

8
	4/3/6

5

	Pain B/S/WW
>10 to r20 mg Total N
	16/41/8

20
	8/23/8

33
	4/20/9

29
	4/16/8

29
	2/14/5

25
	1/5/11

13
	0/6/2

10
	1/4/0

11

	Pain B/S/WW
>20 to r40 mg Total N
	8/9/3

10
	10/13/10

14
	8/12/9

13
	7/16/6

13
	5/12/8

15
	2/7/4

11
	2/4/4

8
	2/6/3

5

	Pain B/S/WW
	2/5/3
	5/6/3
	4/5/4
	4/8/1
	4/9/2
	5/5/1
	2/1/5
	1/1/3

	>40 mg
	
	
	
	
	
	
	
	

	Total N
	5
	7
	15
	16
	18
	14
	5
	5

	Pain B/S/WW
	3/1/1
	0/6/1
	5/6/4
	5/3/8
	5/4/9
	1/7/6
	1/3/1
	0/3/2


Pain better (B): decrease in BPI Average Pain Intensity rating relative to month 3 score; Pain same (S): no change or 1-point increase in BPI Average Pain Intensity rating relative to month 3 score; Pain worsened (WW): increase of Z2 in BPI Average Pain Intensity rating relative to month 3 score.





multiple upward adjustments in the CR oxycodone dose (ie, Z3 dose increases of at least 10 mg) after month 3. Seventeen patients (8% of intent-to-treat population) met these criteria for multiple dose escalations, with almost all
of these patients displaying a pattern of no pain improvement or increasing pain intensity. Only 1 of these 17 patients was discontinued prematurely from the study (for constipation).  The  remaining patients  either com- pleted the study or were discontinued when the study was terminated.

Acceptability of CR Oxycodone
Mean patient acceptability ratings for CR oxyco-
done at each scheduled visit are depicted in Figure 7, where higher scores correspond to greater acceptability. The  acceptability  of  pain  medication  scores  increased
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FIGURE 7. Patient acceptability ratings (intent-to-treat popu- lation). Data reflect mean ± standard error.


from baseline to the end of month 3 and remained elevated relative to baseline throughout the study.
Safety and Problematic Drug Use
Throughout the 3-year study, adverse events were reported by 200 (88%) of the 227 patients who received at least 1 dose of CR oxycodone. Adverse events considered by the investigator to be related to CR oxycodone were reported in 110 (48.5%) patients, of whom 9 (8%) had serious related adverse events reported. Adverse events were consistent with those of the opioid class of drugs. Constipation (15%) and nausea (12%) were the most frequent adverse events considered related to study treatment by the investigator. Other related adverse events reported by 2% or more of patients were somnolence (8%), vomiting (7%), and depression (2%).
The incidence of these common adverse events was greatest during the ﬁrst 3 months of the study and declined substantially thereafter for all but depression. Table 6 shows the reporting rates of constipation, nausea, vomiting, somnolence, and depression over time. The rates in this Table reﬂect all reported events, including those judged by the investigator to be unrelated to study treatment. It must be noted that patients could be included at more than one time point if the adverse event persisted or recurred.
Forty-one patients (18%) discontinued the study for adverse events (1 patient who discontinued at the month
36 visit was counted as completing the study). Most patients discontinued for a single adverse event, which subsequently resolved. Constipation (9 patients) and nausea (6 patients) were the most common events resulting in premature discontinuation of treatment.
Seven patients died during the study. These deaths reﬂected the known prior medical conditions of chronically ill patients in 5 cases, a known interaction (phenylpropa- nolamine, oxycodone, and alcohol) in 1 case, and probable




TABLE 6. Incidence of Most Common Adverse Events Over Time (Safety Population)

Number (%) With Adverse Event

	Visit
	No. Patients at Risk
	Constipation
	Nausea
	Vomiting
	Somnolence
	Depression

	Mo. 0-3
	227
	22 (9.7)
	25 (11.0)
	13 (5.7)
	16 (6.6)
	6 (2.6)

	Mo. 3-6
	190
	6 (3.2)
	8 (4.2)
	5 (2.6)
	2 (1.1)
	3 (1.6)

	Mo. 6-9
	164
	4 (2.4)
	2 (1.2)
	2 (1.2)
	1 (0.6)
	2 (1.2)

	Mo. 9-12
	145
	2 (1.4)
	2 (1.4)
	2 (1.4)
	3 (2.1)
	3 (2.1)

	Mo. 12-15
	135
	1 (0.7)
	2 (1.5)
	1 (0.7)
	1 (0.7)
	5 (3.7)

	Mo. 15-18
	121
	2 (1.7)
	1 (0.8)
	0
	1 (0.8)
	2 (1.7)

	Mo. 18-21
	105
	1 (1.0)
	0
	1 (1.0)
	0
	2 (1.9)

	Mo. 21-24
	86
	2 (2.3)
	2 (2.3)
	1 (1.2)
	0
	1 (1.2)

	Mo. 24-27
	66
	2 (3.0)
	0
	0
	0
	0

	Mo. 27-30
	53
	0
	0
	0
	0
	0

	Mo. 30-33
	49
	0
	0
	1 (2.0)
	0
	2 (4.1)

	Mo. 33-36
	39
	0
	2 (5.0)
	2 (5.0)
	0
	0





trauma in 1 case. Serious adverse events were reported for 63 patients, including the 7 patients who died, and were consistent with the preexisting chronic illnesses of the patients. The most frequently reported serious adverse events were chest pain and accidental injury, each report of which was considered by the investigator to be unrelated to study treatment. All patients with serious chest pain had cardiac risk factors at the time of the registry entry. The serious accidental injuries reported (6 events total) were mostly fractures.
Investigators identiﬁed 13 patients as having signs of possible problematic drug-related behavior during the study. All available information regarding these 13 patients was provided to the independent expert panel for review. Results of the independent expert review are summarized in Table 7. For 6 patients (2.6%), investi- gator reports of ‘‘drug-seeking behavior’’ were classiﬁed as positive or possible drug abuse or dependence, but did not meet DSM-IV diagnostic criteria for abuse or dependence. For 1 of these 6 patients, the complaint of seeking prescriptions from other sources was subse- quently found to be justiﬁed since receipt of the mail- ordered study medication had been delayed. For 1 additional patient (0.4%), drug-seeking behavior was classiﬁed as typical opioidlike withdrawal upon disconti- nuation of medication, with no indication of abuse. Therefore, 6 of 227 (2.6%) patients could be considered to have probable drug abuse or dependence based on the


independent expert review, none of whom met diagnostic criteria for substance abuse.

DISCUSSION
The increasing medical use of CR oxycodone and other long-acting opioids when pain is continuous or frequently recurrent has resulted from several factors, including the evolving consensus of pain specialists, professional education, professional and public outcry about undertreatment of pain,32,33 reassurance about the legitimate medical role of opioid medications by the regulatory and law enforcement communities,34 and new research that has provided evidence of favorable out- comes associated with opioid therapy of varying dura- tions in many conditions.2–12,23–25
The present registry study was designed to evaluate outcomes associated with the long-term use of CR oxycodone in the treatment of noncancer pain. The data address some of the signiﬁcant issues surrounding this therapy. One of the most important concerns during long-term opioid therapy relates to the potential need for repeated, and ultimately unsustainable, dose increases to maintain beneﬁts. This study provides evidence that the greatest need for opioid titration occurs during the ﬁrst 3 months for most patients, after which further dose escalation may be gradual and minimal. This stability of dose  over   time  in  populations  with   nonprogressive




TABLE 7. Classification of Physician-Investigator Identified Drug-seeking Behavior by Independent Expert Panel

No. (%) Patients Treated With CR

RADAR Subcategory Classiﬁcation

Oxycodone (N = 227)


Investigator reports of drug-seeking behavior	13 (5.7%)
10 or 11 (positive: meets DSM-IV criteria for drug abuse or dependence)	0
12 (positive: physician report of drug abuse/dependence; not clear if DSM-IV criteria met)	5 (2.2%)*
20 (possible; DSM-IV criteria for drug dependence partially met, but no deﬁnitive diagnosis)	1 (0.4%)
21 (withdrawal; typical opioidlike withdrawal upon discontinuation but no indication of abuse)	1 (0.4%) 30 (alleged; suspected abuse/dependence but insuﬃcient information to draw deﬁnitive conclusion)	5 (2.2%) 40 (negative; no evidence of abuse, dependence, or euphoria)	1 (0.4%)


*For 1 patient, investigator report of drug-seeking behavior ﬂagged as ‘‘seeking prescription from other practitioner’’ was subsequently found to be justiﬁed.
Mail-ordered medications were delayed.





diseases, and indeed, in cancer patients with indolent or stable disease, has been observed previously.35,36 The complex phenomenon of analgesic tolerance does not seem to routinely drive dose escalation during the long- term treatment with opioid drugs.37 In this study, almost all of the relatively few patients who demonstrated a pattern of repeated dose escalations after month 3 had inadequately managed or escalating pain.
The registry data also demonstrate sustained analgesia with CR oxycodone. A decrease in pain was initially seen by the end of month 3, and for the majority of patients, the Average Pain Intensity score remained the same, better, or minimally worse (<3 points) for the remainder of the 3-year study period.
It is commonly observed that patients with chronic pain often discontinue analgesic therapy over time. This has been speciﬁcally described with antidepressant therapy for postherpetic neuralgia38 and is often encoun- tered with other treatments, including opioids. In this registry study, patients who discontinued CR oxycodone therapy tended to do so within the ﬁrst year of therapy, with approximately one-half withdrawing by month 6. Factors that may predict early discontinuation have not been clariﬁed. In the registry study, 40 patients (17% of intent-to-treat population) stopped treatment for adverse events, 7 of whom died for reasons unrelated to the study, and 18 (8%) stopped treatment for ineﬀective treatment. The remaining 75 patients who discontinued did not cite safety or eﬃcacy-related reasons for the withdrawal.
The adverse eﬀects associated with long-term opioid therapy in this study were consistent with those of the opioid class of drugs, including constipation (15%), nausea (12%), and somnolence (8%). Most of the common adverse events had diminished reporting with continued therapy, although a small minority of patients experienced persistent opioid-related adverse eﬀects even after years of therapy.
Opioids are potentially abusable drugs and the possibility of misuse,  abuse,  and even addiction or diversion exists whenever a patient is treated. The risk of these types of adverse outcomes is likely to be higher in varied subgroups of patients, most notably those with a history of drug abuse or addiction.39 Several studies have attempted to deﬁne the predictors of these problems in populations with chronic noncancer pain;40 as yet, there are no conclusive results. In the clinical setting, assess- ment and management of misuse, abuse, and addiction are obligatory during treatment  with  opioids  or other potentially abusable drugs, but the clinical challenge is great given the absence of data that adequately deﬁne the prevalence, patterns, and meaning of problematic drug- related behaviors, and the outcome of diﬀerent manage- ment strategies.
This registry study was unique in using an independent group to evaluate reports of problematic drug-seeking behavior. In this registry study,  none  of the patients met the DSM-IV rating criteria for drug dependence or abuse,41,42 although 6 (2.6%) were classiﬁed as ‘‘possible drug abuse or dependence.’’ The

low prevalence of possible drug dependence or abuse in this study would be expected given the exclusion of patients with known substance abuse from the controlled trials that provided the patients for the registry, and also given the close monitoring of therapy that occurs within a study. Given these selection factors, the occurrence of aberrant drug-related behavior during this study does not clarify the prevalence or patterns of these problems in the larger clinical population treated with CR oxycodone. The present observations do, however, demonstrate the complexity of these behaviors and the clinical challenge inherent in accurately interpreting them. They emphasize the need for a careful assessment of any patient who develops an aberrant pattern of prescription drug use. The registry data also suggest the utility of an indepen- dent panel as a method for assessing drug use in future studies of long-term opioid therapy.
There are important limitations to this study. First, it is likely that patients with characteristics that appear commonly in clinical practice, such as medical frailty, signiﬁcant depression or personality disorder, and drug abuse, are under-represented owing to selection criteria from the previous controlled clinical studies. For this reason, conclusions concerning outcomes that may be inﬂuenced by these characteristics must be interpreted cautiously. Second, the study context may not replicate clinical practice in the intensity of monitoring, the experience of the prescriber, and the willingness to respond to speciﬁc patient complaints. For this reason, the outcome observed in this type of study may be better than those obtained in practice. Third, open-label drug administration provides no way to  exclude  the potential inﬂuence of the placebo eﬀect, particularly at the start of treatment. The lack of an untreated comparison group also increases the risk of over- interpretation of the data.
While these important limitations must be consid- ered in deriving conclusions from registry data, few surveys have systematically tracked validated measures of analgesia over a prolonged period of opioid administra- tion for nonmalignant pain. The data support the conclusion that there is a subgroup of patients with chronic pain who can receive long-term opioid therapy, such as CR oxycodone, and experience sustained pain relief. For this group, the results suggest that neither the administration of opioids nor the associated adverse eﬀects lead to compromise of analgesic beneﬁt. The risk of problematic drug-related behaviors is low, but not zero, in this subgroup of patients, and when these behaviors occur, they mandate a careful assessment and appropriate diagnosis.
Our study was not designed to clearly deﬁne what level of pain relief is necessary to predict long-term success with opioid therapy. However, it is reasonable to conclude that patients who receive adequate doses of opioid but do not achieve beneﬁt at 3 months should be carefully reassessed. Consistent with the known varia- bility in response to opioids,43 the range of adequate doses was 10 to 300 mg/d and there were no dose-related



safety issues that would preclude higher doses in patients for whom opioids are indicated after appropriate evaluation.
The present study highlights the need for additional investigations to further address the important questions surrounding long-term opioid therapy, such as the durability of analgesia and other outcomes  over  time, the pattern and course of adverse eﬀects, and the relationships among dose, pain relief, adverse eﬀects, and functional improvement. There is also little informa- tion about the prevalence and patterns of problematic drug-related behavior during long-term therapy or the likelihood of addictive patterns of use among populations who may receive this therapy.44 The data necessary to address these issues must be developed through  both controlled trials and long-term, prospective surveys.
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APPENDIX
Independent Expert Panel Rating of Possible Drug-Seeking Behavior

	Rating
	Subcategory
	Description

	Positive
	10
	Satisﬁes DSM-IV criteria for drug dependence

	
	11
	Satisﬁes DSM-IV criteria for drug abuse

	
	12
	Physician reports drug abuse or dependence, not clear that DSM-IV criteria were met

	
	13
	Product intentionally used to produce euphoria, euphoria occurred

	
	14
	Product intentionally used to produce euphoria in combination with other drugs, euphoria occurred

	Possible
	20
	DSM-IV criteria for drug dependence partially met, but no deﬁnitive diagnosis

	Withdrawal
	21
	Typical opioidlike withdrawal upon discontinuation of product (no indication of abuse)

	
	22
	Atypical opioidlike withdrawal upon discontinuation of product (no indication of abuse)

	
	23
	DSM-IV criteria for sedative hypnotic withdrawal

	Alleged
	30
	Suspected abuse/dependence, insuﬃcient evidence to draw deﬁnitive conclusion

	Negative
	31
	Euphoria/high occurred after therapeutic use, no other signs of abuse/dependence

	
	40
	No evidence of abuse, dependence or euphoria

	
	41
	Drug experienced person tried product to get high, reports lack of success

	
	42
	Drug experienced person tried product with other drugs to get high, reports lack of success

	Misuse
	50
	Unintentional use of product which does not meet criteria for other categories, including child takes

	
	
	pill found on ﬂoor, medicine cabinet, night table; patient takes product believing it to be another


drug; family member takes product given to him/her for medicinal purposes.
51	Intentional self-harm (eg, suicide)
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Edward Senay, MD, University of Chicago.
George Woody, MD, University of Pennsylvania.


