
Opioid Therapy for Chronic Non-cancer 
Pain: Evidence from randomized trials

Srinivasa N. Raja, MD
Professor of Anesthesiology/Critical Care Medicine
Professor of Neurology
Johns Hopkins University School of Medicine

Presenter
Presentation Notes
I have been given an uphill task by the two Bob’s (Drs Dworkin and rappaport) of summarizing all the evidence from RCT related to the efficacy of opioids for non-cancer pain.  The path I will take in trying to accomplish is to provide a brief overview of, the clinical models used, the trial designs, the drugs studied and the outcome measures used before reviewing data from the studies.
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Nociceptive, or inflammatory, pain is pain resulting from activity in neural pathways caused by potentially tissue-damaging stimuli.1 Examples include postoperative pain, arthritis, mechanical low back pain, sickle cell crisis, and sports or exercise injuries.
Neuropathic pain is pain caused by a primary lesion or disease that affects the peripheral and/or central somatosensory system.2 Examples of peripheral neuropathic pain syndromes include HIV sensory neuropathy, postherpetic neuralgia (PHN), and diabetic neuropathy. Examples of central neuropathic pain include central poststroke pain, spinal cord injury pain, trigeminal neuralgia, and multiple sclerosis pain. 
As indicated by the “mixed type” area on the slide, chronic pain can be of mixed etiology with both nociceptive and neuropathic characteristics.
Two types of neuropathic pain—PHN and diabetic neuropathy—will be emphasized within this module. These types of pain are being stressed because the great majority of randomized controlled trials of treatments for neuropathic pain have examined these two disorders, and because our understanding of the mechanisms of neuropathic pain is largely derived from those studies. 





	1.	Portenoy RK, Kanner RM. Definition and Assessment of Pain. In: Portenoy RK, Kanner�	RM, eds. Pain Management: Theory and Practice. Philadelphia, Pa: FA Davis Company;�	1996:4.
	2.	Galer BS, Dworkin RH. A Clinical Guide to Neuropathic Pain. Minneapolis, Minn: The�	McGraw-Hill Companies Inc; 2000:8-9.
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Active comparator used primarily as an index of assay sensitivity and secondarily as a lack of inferiority test
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Pain intensity the gold standard, but other measures often used as secondary measures.
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Import figure
Background The use of opioid analgesics for chronic non-cancer pain is controversial. Some surveys report good pain relief and improvement in performance while others suggest a poor outcome with a propensity to psychological dependence or addiction.
Methods We undertook a randomised double-blind crossover study to test the hypothesis that oral morphine relieves pain and improves the quality of life in patients with chronic regional pain of soft tissue or musculoskeletal origin who have not responded to codeine, antiinflammatory agents, and antidepressants. Morphine was administered as a sustained-release preparation in doses up to 60 mg twice daily and compared with benztropine (active placebo) in doses up to 1 mg twice daily over three-week titration, six-week evaluation, and two-week washout phases. Pain intensity, pain relief, and drug liking were rated weekly and psychological features, functional status, and cognition were assessed at baseline and at the end of each evaluation phase.
Findings After dose titration in the 46 patients who completed the study, the mean daily doses of drugs were morphine 83·5 mg and benztropine 1·7 mg. On visual analogue scales, the morphine group showed a reduction in pain intensity relative to placebo in period I (p=0·01) and this group also fared better in a crossover analysis of the sum of pain intensity differences from baseline (p=0·02). No other significant differences were detected.
Interpretation In patients with treatment-resistant chronic regional pain of soft-tissue or musculoskeletal origin, nine weeks of oral morphine in doses up to 120 mg daily may confer analgesic benefit with a low risk of addiction but is unlikely to yield psychological or functional improvement.
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Following randomization, the LS mean ―(SE) change from baseline increased significantly more
in patients receiving placebo compared with patients receiving oxymorphone ER (26.9 + 2.4 vs 10 + 2.4 respectively; p < 0.0001), with median changes in pain of 28.0 and 2.0, respectively.
A greater proportion of patients completed the double-blind treatment with oxymorphone ER than 
with placebo: 67.6% versus 47.0%; p < 0.001 (Figure 1). During the treatment period, a smaller proportion
of patients receiving oxymorphone ER discontinued due to lack of efficacy than those receiving placebo
(11.4% vs. 35.0%, respectively).
There was a significant difference
between groups in time to discontinuation due to
lack of efficacy ( p < 0.001). Similarly, and at all time
points, a significantly greater proportion of patients
receiving placebo discontinued for all causes than those
receiving oxymorphone ER ( p < 0.001; Figure 3B).
After adjusting for screening and baseline pain levels, the hazard ratio for discontinuation for all causes was
0.50 for the oxymorphone ER group, indicating that patients receiving placebo were twice as likely to
discontinue as those receiving oxymorphone ER. This difference was principally observed during the first
3 weeks of the study.

Higher drop out with placebo along with higher pain scores
Criteria for randomizn: achieving stable dose of Oxymorph that achieved pain intensity of >40 mm
Objective: Determine the efficacy and tolerability of oxymorphone
extended release (OPANA ER†) in opioid-naive patients with
moderate to severe chronic low back pain (CLBP).
Design and methods: Patients ≥ 18 years of age were titrated
with oxymorphone ER (5- to 10‑mg increments every 12 h, every
3–7 days) to a well-tolerated, stabilized dose. Patients were then
randomized to continue their oxymorphone ER dose or receive
placebo every 12 h for 12 weeks. Oxymorphone immediate
release was available every 4–6 h, as needed, for the first 4 days
and twice daily thereafter.
Results: Sixty-three percent of patients (205/325) were titrated
to a stabilized dose of oxymorphone ER, most (203/205) within
1 month. During titration, 18% discontinued from adverse events
(AEs) and 1% from lack of efficacy. For patients completing
titration, average pain intensity decreased from 69.4 mm at
screening to 22.7 mm ( p < 0.0001). After randomization,
68%
of oxymorphone ER and 47% of placebo patients completed
12 weeks of double-blind treatment. Approximately 8% of patients
in each group discontinued because of AEs. Placebo patients
discontinued significantly sooner from lack of efficacy than those
receiving oxymorphone ER ( p < 0.0001). Pain intensity increased
significantly more in the placebo group (least squares [LS] mean
change 26.9 ― 2.4 [median 28.0]) than in the oxymorphone ER
group (LS mean change 10.0 �} 2.4 [median 2.0]; 



Steiner et al. J Pain 2011;12:1163
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In this enriched design study, 1,160 opioid-experienced patients with chronic, moderate to severe low back pain entered an open-label run-in period; 660 demonstrated analgesic benefit from and tolerability to buprenorphine transdermal system 20 mcg/hour (BTDS 20) treatment and were randomized to receive either BTDS 20, BTDS 5 mcg/hour (BTDS 5), or the active control (immediate release oxycodone 40-mg/day) during an 84-day double-blind phase. The primary endpoint, "average pain in the last 24 hours" during double-blind weeks 4, 8, and 12, was significantly lower for patients receiving BTDS 20 compared with patients receiving BTDS 5 (P < .001, treatment difference of -.67). A treatment difference of -.75 in favor of oxycodone 40 mg/day versus BTDS 5 (P < .001) indicated the assay sensitivity of the study. Four sensitivity analyses, secondary, and exploratory analyses supported the results of the primary analysis. Incidences of treatment-emergent adverse events were 56% during the open-label period, and 59, 77, and 73% for the BTDS 5, BTDS 20, and oxycodone 40 mg/day treatment groups, respectively, during the double-blind phase. One death considered unrelated to study treatment occurred in a patient receiving BTDS 10 during the run-in period. BTDS 20 treatment was demonstrated to be efficacious and generally well tolerated. PERSPECTIVE: This article presents results of a pivotal Phase 3 study that assesses a new treatment for the management of chronic low back pain: a transdermal patch containing the opioid buprenorphine (BTDS). In this active controlled, superiority study with an enriched design, BTDS 20 was found to be efficacious and generally well tolerated.




Afilalo  M et al. Clin Drug Investig 30;489:2010
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3 wk titration, 12 wk maintenance
Tapentadol ER significantly reduced average pain intensity from baseline to week 12 of the maintenance period versus placebo (least squares mean [LSM] difference [95% CI], -0.7 [-1.04, -0.33]), and throughout the maintenance period (-0.7 [-1.00, -0.33]). Oxycodone CR significantly reduced average pain intensity from baseline throughout the maintenance period versus placebo (LSM difference [95% CI], -0.3 [-0.67, -0.00]) but not at week 12 (-0.3 [-0.68, 0.02]).
A significantly higher percentage of patients achieved ‡50% improvement in pain intensity in the tapentadol ER group (32.0% [110/344]) compared with the placebo group (24.3% [82/337]; p = 0.027), indicating a clinically significant improvement in pain intensity, while a significantly lower percentage of
patients achieved ‡50% improvement in pain intensity in the oxycodone CR group (17.3% [59/342]; p = 0.023 vs placebo). In the placebo, tapentadol
ER and oxycodone CR groups, respectively, 61.1%(206/337), 75.9%(261/344) and 87.4% (299/342) of patients reported at least one treatment-emergent adverse
event (TEAE); incidences of gastrointestinal-related TEAEs were 26.1% (88/337), 43.0% (148/344) and 67.3% (230/342).
Background: Tapentadol is a novel, centrally acting analgesic with m-opioid
receptor agonist and norepinephrine reuptake inhibitor activity.
Objective: To evaluate the efficacy and safety of tapentadol extended release
(ER) compared with oxycodone controlled release (CR) for management of
moderate to severe chronic osteoarthritis-related knee pain.
Methods: This was a randomized, double-blind, active- and placebocontrolled,
parallel-arm, multicentre, phase III study during which patients
received tapentadol ER, oxycodone CR or placebo for a 3-week titration
period followed by a 12-week maintenance period. The study was carried out
at sites in Australia, Canada, New Zealand and the US. A total of 1030
patients with chronic osteoarthritis-related knee pain were randomized to
receive tapentadol ER 100–250mg twice daily, oxycodone HCl CR 20–50mg
twice daily or placebo. Primary endpoints (as determined prior to initiation of
the study) were the changes from baseline in average daily pain intensity
(rated by patients on an 11-point numerical rating scale) over the last week of
maintenance and over the entire 12-week maintenance period; last observation
carried forward was used to impute missing values after early treatment
discontinuation.
Results: Efficacy and safety were evaluated for 1023 patients. Tapentadol ER
significantly reduced average pain intensity from baseline to week 12 of the
maintenance period versus placebo (least squares mean [LSM] difference
[95% CI], -0.7 [-1.04, -0.33]), and throughout the maintenance period (-0.7
[-1.00, -0.33]). Oxycodone CR significantly reduced average pain intensity
from baseline throughout the maintenance period versus placebo (LSM difference
[95% CI], -0.3 [-0.67, -0.00]) but not at week 12 (-0.3 [-0.68, 0.02]).
A significantly higher percentage of patients achieved ‡50% improvement in
pain intensity in the tapentadol ER group (32.0% [110/344]) compared with
the placebo group (24.3% [82/337]; p = 0.027), indicating a clinically significant
improvement in pain intensity, while a significantly lower percentage of
patients achieved ‡50% improvement in pain intensity in the oxycodone
CR group (17.3% [59/342]; p = 0.023 vs placebo). In the placebo, tapentadol
ER and oxycodone CR groups, respectively, 61.1%(206/337), 75.9%(261/344)
and 87.4% (299/342) of patients reported at least one treatment-emergent adverse
event (TEAE); incidences of gastrointestinal-related TEAEs were 26.1%
(88/337), 43.0% (148/344) and 67.3% (230/342).
Conclusion: Treatment with tapentadol ER 100–250mg twice daily or oxycodone
HCl CR 20–50mg twice daily was effective for the management of
moderate to severe chronic osteoarthritis-related knee pain, with substantially
lower incidences of gastrointestinal-related TEAEs associated with
treatment with tapentadol ER than with oxycodone CR.
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Difference in function of 0.7 is on a WOMAC scale ranging from 0-10, 13%)
Abstract
BACKGROUND: 
Osteoarthritis is the most common form of joint disease and the leading cause of pain and physical disability in the elderly. Opioids may be a viable treatment option if patients suffer from severe pain or if other analgesics are contraindicated. However, the evidence about their effectiveness and safety is contradictory.
OBJECTIVES: 
To determine the effects on pain and function and the safety of oral or transdermal opioids as compared with placebo or no intervention in patients with osteoarthritis of the hip or knee.
SEARCH STRATEGY: 
We searched CENTRAL, MEDLINE, EMBASE, and CINAHL (up to 28 July 2008), checked conference proceedings, reference lists, and contacted authors.
SELECTION CRITERIA: 
Studies were included if they were randomised or quasi-randomised controlled trials that compared oral or transdermal opioids with placebo or no treatment in patients with osteoarthritis of the knee or hip. Studies of tramadol were excluded. No language restrictions were applied.
DATA COLLECTION AND ANALYSIS: 
We extracted data in duplicate. Standardised mean differences (SMDs) and 95% confidence intervals (CI) were calculated for pain and function, and risk ratios for safety outcomes. Trials were combined using inverse-variance random-effects meta-analysis.
MAIN RESULTS: 
Ten trials with 2268 participants were included. Oral codeine was studied in three trials, transdermal fentanyl and oral morphine in one trial each, oral oxycodone in four, and oral oxymorphone in two trials. Overall, opioids were more effective than control interventions in terms of pain relief (SMD -0.36, 95% CI -0.47 to -0.26) and improvement of function (SMD -0.33, 95% CI -0.45 to -0.21). We did not find substantial differences in effects according to type of opioid, analgesic potency (strong or weak), daily dose, duration of treatment or follow up, methodological quality of trials, and type of funding. Adverse events were more frequent in patients receiving opioids compared to control. The pooled risk ratio was 1.55 (95% CI 1.41 to 1.70) for any adverse event (4 trials), 4.05 (95% CI 3.06 to 5.38) for dropouts due to adverse events (10 trials), and 3.35 (95% CI 0.83 to 13.56) for serious adverse events (2 trials). Withdrawal symptoms were more severe after fentanyl treatment compared to placebo (SMD 0.60, 95% CI 0.42 to 0.79; 1 trial).
AUTHORS' CONCLUSIONS: 
The small to moderate beneficial effects of non-tramadol opioids are outweighed by large increases in the risk of adverse events. Non-tramadol opioids should therefore not be routinely used, even if osteoarthritic pain is severe.




Nuesch E et al. Cochrane Database Systematic Review2009 
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Standardised mean differences of knee or hip pain (y-axis) are plotted against total daily dose of
morphine equivalents (x-axis). The size of the circles is proportional to the random-effects weights that were
used in the meta-regression. The dotted line indicates predicted treatment effects (regression line) from univariable meta-regression by using daily morphine equivalence doses the explanatory variable, and dashed lines represent the 95% CIs.
Abstract
BACKGROUND: 
Osteoarthritis is the most common form of joint disease and the leading cause of pain and physical disability in the elderly. Opioids may be a viable treatment option if patients suffer from severe pain or if other analgesics are contraindicated. However, the evidence about their effectiveness and safety is contradictory.
OBJECTIVES: 
To determine the effects on pain and function and the safety of oral or transdermal opioids as compared with placebo or no intervention in patients with osteoarthritis of the hip or knee.
SEARCH STRATEGY: 
We searched CENTRAL, MEDLINE, EMBASE, and CINAHL (up to 28 July 2008), checked conference proceedings, reference lists, and contacted authors.
SELECTION CRITERIA: 
Studies were included if they were randomised or quasi-randomised controlled trials that compared oral or transdermal opioids with placebo or no treatment in patients with osteoarthritis of the knee or hip. Studies of tramadol were excluded. No language restrictions were applied.
DATA COLLECTION AND ANALYSIS: 
We extracted data in duplicate. Standardised mean differences (SMDs) and 95% confidence intervals (CI) were calculated for pain and function, and risk ratios for safety outcomes. Trials were combined using inverse-variance random-effects meta-analysis.
MAIN RESULTS: 
Ten trials with 2268 participants were included. Oral codeine was studied in three trials, transdermal fentanyl and oral morphine in one trial each, oral oxycodone in four, and oral oxymorphone in two trials. Overall, opioids were more effective than control interventions in terms of pain relief (SMD -0.36, 95% CI -0.47 to -0.26) and improvement of function (SMD -0.33, 95% CI -0.45 to -0.21). We did not find substantial differences in effects according to type of opioid, analgesic potency (strong or weak), daily dose, duration of treatment or follow up, methodological quality of trials, and type of funding. Adverse events were more frequent in patients receiving opioids compared to control. The pooled risk ratio was 1.55 (95% CI 1.41 to 1.70) for any adverse event (4 trials), 4.05 (95% CI 3.06 to 5.38) for dropouts due to adverse events (10 trials), and 3.35 (95% CI 0.83 to 13.56) for serious adverse events (2 trials). Withdrawal symptoms were more severe after fentanyl treatment compared to placebo (SMD 0.60, 95% CI 0.42 to 0.79; 1 trial).
AUTHORS' CONCLUSIONS: 
The small to moderate beneficial effects of non-tramadol opioids are outweighed by large increases in the risk of adverse events. Non-tramadol opioids should therefore not be routinely used, even if osteoarthritic pain is severe.




Watson CPN, Babul N. Neurology. 1998;50:1837‐1841.
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Controlled clinical trials have shown that long-acting opioids provide effective pain relief for patients with PHN.
In a randomized, double-blind, placebo-controlled crossover trial of controlled-release oxycodone
Among 38 patients, as the graph shows, controlled-release oxycodone provided a significant reduction in steady pain, brief pain, and allodynia compared with placebo. 
Overall pain intensity and pain relief were also significantly improved with oxycodone therapy vs placebo (P = .0001) during the final week of treatment.
58% of patients had moderate or greater pain relief with oxycodone compared with 18% with placebo. 

Reference
Watson CPN, Babul N. Efficacy of oxycodone in neuropathic pain: a randomized trial in
postherpetic neuralgia. Neurology. 1998;50:1837-1841.

Objective: Although opioid analgesics are used in the management of neuropathic pain syndromes, evidence of their efficacy remains to be established. We evaluated the clinical efficacy and safety of oxycodone in neuropathic pain using postherpetic neuralgia as a model.
  Methods: Patients with postherpetic neuralgia of at least moderate intensity were randomized to controlled-release oxycodone 10 mg or placebo every 12 hours, each for 4 weeks, using a double-blind, crossover design. The dose was increased weekly up to a possible maximum of 30 mg every 12 hours. Pain intensity and pain relief were assessed daily, and steady (ongoing) pain, brief (paroxysmal) pain, skin pain (allodynia), and pain relief were recorded at weekly visits. Clinical effectiveness, disability, and treatment preference were also assessed.
  Results: Fifty patients were enrolled and 38 completed the study (16 men, 22 women, age 70 ± 11 years, onset of postherpetic neuralgia 31 ± 29 months, duration of pain 18 ± 5 hours per day). The oxycodone dose during the final week was 45 ± 17 mg per day. Compared with placebo, oxycodone resulted in pain relief (2.9 ± 1.2 versus 1.8 ± 1.1,p = 0.0001) and reductions in steady pain (34 ± 26 versus 55 ± 27 mm, p = 0.0001), allodynia (32 ± 26 versus 50 ± 30 mm, p = 0.0004), and paroxysmal spontaneous pain(22 ± 24 versus 42 ± 32 mm, p = 0.0001). Global effectiveness, disability, and masked patient preference all showed superior scores with oxycodone relative to placebo (1.8 ± 1.1 versus 0.7± 1.0, p = 0.0001; 0.3 ± 0.8 versus 0.7 ± 1.0,p = 0.041; 67% versus 11%, p = 0.001, respectively).
  Conclusions: Controlled-release oxycodone is an effective analgesic for the management of steady pain, paroxysmal spontaneous pain, and allodynia, which frequently characterize postherpetic neuralgia.
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A randomized, double-blind, placebo-controlled crossover trial compared the analgesic efficacy of opioids (controlled-release morphine or methadone) and TCAs (nortriptyline or desipramine) in treating PHN. 
Among the 76 patients, there was a tendency toward greater pain reduction with opioids rather than with TCAs, although the difference was not statistically or clinically significant. 
In this study, morphine provided greater pain relief than did methadone, nortriptyline, or desipramine. The 2 TCAs had comparable levels of relief. 

Reference
Raja SN, Haythornthwaite JA, Pappagallo M, et al. Opioids versus antidepressants in
postherpetic neuralgia: a randomized, placebo-controlled trial. Neurology. 2002;59:1015-1021.
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Figure 2. Time Course of Intensity of Pain as Measured on the Visual-Analogue Scale (Panel A), of Categorical Ratings of Pain Relief (Panel B), and of Capsule Intake per Day (Panel C). Each week of entries in the diary of pain intensity was averaged. Categorical ratings of pain relief (Panel B) were collected at study visits from weeks 2 through 8. A rating of 0 indicates that pain was “worse,” 1 “no pain relief,” 2 “slight” pain relief, 3 “moderate” pain relief, 4 “a lot” of pain relief, and 5 “complete” pain relief. Pain relief was not significantly greater with the use of high-strength capsules.
background
Although opioids are commonly used to treat chronic neuropathic pain, there are limited
data to guide their use. Few controlled trials have been performed, and many types
of neuropathic pain remain unstudied.
methods
Adults with neuropathic pain that was refractory to treatment were randomly assigned
to receive either high-strength (0.75-mg) or low-strength (0.15-mg) capsules of the
potent μ-opioid agonist levorphanol for eight weeks under double-blind conditions.
Intake was titrated by the patient to a maximum of 21 capsules of either strength per
day. Outcome measures included the intensity of pain as recorded in a diary, the degree
of pain relief, quality of life, psychological and cognitive function, the number of capsules
taken daily, and blood levorphanol levels.
results
Among the 81 patients exposed to the study drug, high-strength levorphanol capsules
reduced pain by 36 percent, as compared with a 21 percent reduction in pain in the lowstrength
group (P=0.02). On average, patients in the high-strength group took 11.9 capsules
per day (8.9 mg per day) and patients in the low-strength group took close to the
21 allowed (18.3 capsules per day; 2.7 mg per day). Affective distress and interference
with functioning were reduced, and sleep was improved, but there were no differences
between the high-strength group and the low-strength group in terms of these variables.
Noncompletion of the study was primarily due to side effects of the opioid. Patients with
central pain after stroke were the least likely to report benefit.
conclusions
The reduction in the intensity of neuropathic pain was significantly greater during treatment
with higher doses of opioids than with lower doses. Higher doses produced more
side effects without significant additional benefit in terms of other outcome measures.
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Randomized, double-blind, placebo-controlled trials on neuropathic pain treatment are accumulating, so an updated review of the available evidence is needed. Studies were identified using MEDLINE and EMBASE searches. Numbers needed to treat (NNT) and numbers needed to harm (NNH) values were used to compare the efficacy and safety of different treatments for a number of neuropathic pain conditions. One hundred and seventy-four studies were included, representing a 66% increase in published randomized, placebo-controlled trials in the last 5 years. Painful poly-neuropathy (most often due to diabetes) was examined in 69 studies, postherpetic neuralgia in 23, while peripheral nerve injury, central pain, HIV neuropathy, and trigeminal neuralgia were less often studied. Tricyclic antidepressants, serotonin noradrenaline reuptake inhibitors, the anticonvulsants gabapentin and pregabalin, and opioids are the drug classes for which there is the best evidence for a clinical relevant effect. Despite a 66% increase in published trials only a limited improvement of neuropathic pain treatment has been obtained. A large proportion of neuropathic pain patients are left with insufficient pain relief. This fact calls for other treatment options to target chronic neuropathic pain. Large-scale drug trials that aim to identify possible subgroups of patients who are likely to respond to specific drugs are needed to test the hypothesis that a mechanism-based classification may help improve treatment of the individual patients.
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This systematic review summarizes existing evidence regarding the efficacy, safety, and abuse and misuse potential of opioids as treatment for chronic noncancer pain in older adults. Multiple databases were searched to identify relevant studies published in English (1/1/80-7/1/09) with a mean study population age of 60 and older. Forty-three articles were identified and retained for review (40 reported safety and efficacy data, the remaining 3 reported misuse or abuse outcome data). The weighted mean subject age was 64.1 (mean age range 60-73). Studies enrolled patients with osteoarthritis (70%), neuropathic pain (13%), and other pain-producing disorders (17%). The mean duration of treatment studies was 4 weeks (range 1.5-156 weeks), and only five (12%) lasted longer than 12 weeks. In meta-analyses, effect sizes were -0.557 (P<.001) for pain reduction, -0.432 (P<.001) for physical disability reduction, and 0.859 (P=.31) for improved sleep. The effect size for the Medical Outcomes Study 36-item Health Survey was 0.191 (P=.17) for the physical component score and -0.220 (P=.04) for the mental component score. Adults aged 65 and older were as likely as those younger than 65 to benefit from treatment. Common adverse events included constipation (median frequency of occurrence 30%), nausea (28%), and dizziness (22%) and prompted opioid discontinuation in 25% of cases. Abuse and misuse behaviors were negatively associated with older age. In older adults with chronic pain and no significant comorbidity, short-term use of opioids is associated with reduction in pain intensity and better physical functioning but poorer mental health functioning. The long-term safety, efficacy, and abuse potential of this treatment practice in diverse populations of older persons remain to be determined.
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BACKGROUND: 
An enriched enrollment randomized withdrawal (EERW) design excludes potential participants who are nonresponders or who cannot tolerate the experimental drug before random assignment. It is unclear whether EERW design has an influence on the efficacy and safety of opioids for chronic noncancer pain (CNCP).
OBJECTIVES: 
The primary objective was to compare the results from EERW and non-EERW trials of opioids for CNCP. Secondary objectives were to compare weak versus strong opioids, subgroups of patients with different types of pain, and the efficacy of opiods compared with placebo versus other drugs.
METHODS: 
MEDLINE, EMBASE and CENTRAL were searched up to July 2009, for randomized controlled trials of any opioid for CNCP. Metaanalyses and meta-regressions were conducted to compare the results. Treatment efficacy was assessed by effect sizes (small, medium and large) and the incidence of adverse effects was assessed by a clinically relevant mean difference of 10% or greater.
RESULTS: 
Sixty-two randomized trials were included. In 61 trials, the duration was less than 16 weeks. There was no difference in efficacy between EERW and non-EERW trials for both pain (P=0.6) and function (P=0.3). However, EERW trials failed to detect a clinically relevant difference for nausea, vomiting, somnolence, dizziness and dry skin⁄itching compared with non-EERW. Opioids were more effective than placebo in patients with nociceptive pain (effect size=0.60, 95% CI 0.49 to 0.72) and neuropathic pain (effect size=0.56, 95% CI 0.38 to 0.73).
CONCLUSION: 
EERW trial designs appear not to bias the results of efficacy, but they underestimate the adverse effects. The present updated meta- analysis shows that weak and strong opioids are effective for CNCP of both nociceptive and neuropathic origin.
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Abstract
BACKGROUND: 
Opioid therapy for chronic noncancer pain (CNCP) is controversial due to concerns regarding long-term effectiveness and safety, particularly the risk of tolerance, dependence, or abuse.
OBJECTIVES: 
To assess safety, efficacy, and effectiveness of opioids taken long-term for CNCP.
SEARCH STRATEGY: 
We searched 10 bibliographic databases up to May 2009.
SELECTION CRITERIA: 
We searched for studies that: collected efficacy data on participants after at least 6 months of treatment; were full-text articles; did not include redundant data; were prospective; enrolled at least 10 participants; reported data of participants who had CNCP. Randomized controlled trials (RCTs) and pre-post case-series studies were included.
DATA COLLECTION AND ANALYSIS: 
Two review authors independently extracted safety and effectiveness data and settled discrepancies by consensus. We used random-effects meta-analysis' to summarize data where appropriate, used the I(2) statistic to quantify heterogeneity, and, where appropriate, explored heterogeneity using meta-regression. Several sensitivity analyses were performed to test the robustness of the results.
MAIN RESULTS: 
We reviewed 26 studies with 27 treatment groups that enrolled a total of 4893 participants. Twenty five of the studies were case series or uncontrolled long-term trial continuations, the other was an RCT comparing two opioids. Opioids were administered orally (number of study treatments groups [abbreviated as "k"] = 12, n = 3040), transdermally (k = 5, n = 1628), or intrathecally (k = 10, n = 231). Many participants discontinued due to adverse effects (oral: 22.9% [95% confidence interval (CI): 15.3% to 32.8%]; transdermal: 12.1% [95% CI: 4.9% to 27.0%]; intrathecal: 8.9% [95% CI: 4.0% to 26.1%]); or insufficient pain relief (oral: 10.3% [95% CI: 7.6% to 13.9%]; intrathecal: 7.6% [95% CI: 3.7% to 14.8%]; transdermal: 5.8% [95% CI: 4.2% to 7.9%]). Signs of opioid addiction were reported in 0.27% of participants in the studies that reported that outcome. All three modes of administration were associated with clinically significant reductions in pain, but the amount of pain relief varied among studies. Findings regarding quality of life and functional status were inconclusive due to an insufficient quantity of evidence for oral administration studies and inconclusive statistical findings for transdermal and intrathecal administration studies.
AUTHORS' CONCLUSIONS: 
Many patients discontinue long-term opioid therapy (especially oral opioids) due to adverse events or insufficient pain relief; however, weak evidence suggests that patients who are able to continue opioids long-term experience clinically significant pain relief. Whether quality of life or functioning improves is inconclusive. Many minor adverse events (like nausea and headache) occurred, but serious adverse events, including iatrogenic opioid addiction, were rare.
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Network analysis
Abstract
AIM: 
A systematic review of chronic pain treatment with strong opioids (step 3 WHO pain ladder) and a comparison to a new drug recently approved for the treatment of severe chronic pain in Europe, tapentadol (Palexia, Nucynta*), were performed.
METHODS: 
Thirteen electronic databases were searched as well as a number of other sources from 1980 up to November 2010 for relevant randomized controlled clinical trials in chronic moderate and severe pain investigating at least one step 3 opioid. Chronic pain could be nociceptive or neuropathic, malignant or non-malignant, all systemic administrations were considered as well as trials of different lengths. Two separate analyses were performed, one only for trials which reported (at least as sub-groups) the outcome in patients with severe pain, the other including both moderate and severe pain conditions. With the exception of the direct comparison between tapentadol, oxycodone and placebo, indirect comparisons were performed based on a network analysis. Trials with an enriched or an enriched withdrawal design were excluded. Primary (pain intensity) and a number of secondary endpoints were evaluated, including pain relief (30% and 50%), patient global impression of change, quality of life, quality of sleep, discontinuations, as well as serious adverse events and selected adverse events.
RESULTS: 
Only 10 trials were eligible for analysis of patients with severe pain (eight investigating tapentadol and two trials comparing buprenorphine patch vs placebo). For moderate and severe pain, 42 relevant trials were identified and indirect comparisons with transdermal buprenorphine, transdermal fentanyl, hydromorphone, morphine, and oxymorphone were performed. This report focuses on the network analysis. Tapentadol showed statistically favourable results over oxycodone for pain intensity, 30% and 50% pain relief, patient global impression of change (PGIC), and quality of life. Furthermore, some of the most important adverse events of chronic opioid treatment were significantly less frequent with tapentadol as compared to oxycodone, i.e. constipation, nausea, and vomiting; discontinuations due to these adverse events were found significantly reduced with tapentadol. Similar results were obtained for the network analysis, i.e. tapentadol was superior for the primary outcome (pain intensity) to hydromorphone and morphine, whereas fentanyl and oxymorphone showed trends in favour of these treatments. Significantly less frequent gastrointestinal adverse events of tapentadol were observed in comparison with fentanyl, hydromorphone, morphine, and oxymorphone, apparently leading to significantly reduced treatment discontinuations (for any reason).
CONCLUSIONS: 
Taken together, the benefit-risk ratio of tapentadol appears to be improved compared to step 3 opioids
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