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Executive Summary:  

· Tapentadol extended-release (ER) is a new formulation of tapentadol, a Schedule II, long-acting central analgesic with a dual mechanism targeting both mu-opioid receptors and norephinephrine reuptake. 

· Tapentadol ER is approved by the U.S. Food and Drug Administration for the management of moderate to severe chronic pain and neuropathic pain associated with diabetic peripheral neuropathy (DPN) in adults. Tapentadol ER is the only opioid FDA-approved for the treatment of neuropathic pain associated with peripheral diabetic neuropathy.
· Other opioids, including tramadol and other forms of tapentadol, should be discontinued when starting and during tapentadol ER therapy due to the risk of adverse reactions including serotonin syndrome and respiratory depression.
· The concurrent use of tapentadol ER and alcohol should be avoided since alcohol causes an increase in the plasma concentration of tapentadol ER by approximately 40%.

· The recommended initial dose in opioid-naïve patients is 50 mg twice daily. This may be titrated upward by 50 mg no more than twice daily every three days and not exceeding 250 mg twice daily. 
· Initial dose in patients already taking opioids is not established; however, an estimated conversion ratio of 5:1 for tapentadol ER to oxycodone CR has been suggested. The product information suggests a general approach of beginning with half of the estimated daily tapentadol requirement as the initial dose and managing inadequate analgesia by supplementation with immediate-release rescue medication (nonopioid or opioid without serotonergic effects). 

· Patients can be converted from tapentadol IR to tapentadol ER using the equivalent total daily dose of the IR formulation; however, the maximum recommended daily dose of the IR formulation is 600 mg, whereas it is 500 mg for tapentadol ER.
· No dose adjustments are required in patients with mild hepatic impairment. Dose reduction is recommended for moderate hepatic impairment. Use is not recommended in severe hepatic impairment. 

· No dose adjustments are required for mild to moderate renal impairment. Use in severe renal impairment is not recommended.

· Although clinical trial results showed that tapentadol ER produced statistically significant analgesic relief in patients with chronic pain associated with back pain and peripheral neuropathy when compared to placebo, the effect size was small. Two trials failed to show efficacy for tapentadol ER in knee osteoarthritis.
· In a meta-analysis included in a pooled analysis of osteoarthritis and lower back pain trials, tapentadol ER (100–250 mg twice daily) was shown to be noninferior to oxycodone CR (20–50 mg twice daily) in terms of the change from baseline in average pain intensity over a 12-week period, while oxycodone CR had a less robust analgesic effect, suggesting a less than equianalgesic effect, at the doses studied. 
· The pooled analysis showed that, relative to oxycodone CR, tapentadol ER had a lower rate of and longer time to discontinuation due to adverse events and lower rate of gastrointestinal adverse events. These findings suggested better tolerability with tapentadol ER in comparison with oxycodone CR. 

· The most common adverse effects associated with tapentadol ER are nausea, constipation, dizziness, headache, and somnolence.  

· Major adverse events include respiratory depression, hypotensive effects and serotonin syndrome. Caution should be used in elderly, cachectic and debilitated patients and patients with pulmonary disease.

· External validity of clinical trial results to VA patients is uncertain, as many tapentadol studies excluded patients characteristic of the Veteran population.  

· Look-alike, sound-alike medications include tapazol, tramadol, thiopental, Neulasta and Nucynta IR.

· Daily cost of tapentadol ER ranges from $3.28 to $9.78 per day and $1198 to $3570 per year. Tapentadol ER is unlikely to be more cost-effective than most alternative formulary oral opioids.
Conclusions:

Tapentadol extended-release (ER) is a long-acting, dual-mechanism opioid analgesic that has been shown to provide small analgesic effects in patients with chronic pain associated with lower back pain and diabetic peripheral neuropathy, but it was not better than placebo in knee osteoarthritis. Overall, it is pharmacologically similar to tramadol and is similar in efficacy and safety to other oral opioids and immediate-release tapentadol. A potential advantage is a lower risk of gastrointestinal adverse events, a safety benefit seen relatively consistently across studies. This difference in tolerability may make tapentadol an alternative for patients who do not tolerate oxycodone CR. 

The clinical studies tended to exclude patients representative of the population served at the VA which limited the external validity of the results.  Considering the number of relatively safe, effective, and cost effective VA alternatives for the treatment of chronic pain, tapentadol ER will have a limited role in the treatment of chronic pain in the VA.



Introduction

Tapentadol ER is the tenth long-acting opioid analgesic and first long-acting dual-mechanism opioid analgesic marketed in the U.S. for chronic pain conditions. The immediate-release formulation of tapentadol was approved for acute pain in November 2008 and reviewed by VA Pharmacy Benefits Management Services in May 2010. Tapentadol ER was approved by the U.S. Food and Drug Administration (FDA) for the treatment of moderate to severe chronic pain in August 2011 and for neuropathic pain associated with diabetic peripheral neuropathy in adults in August 2012. Tapentadol is classified as a schedule II controlled substance.

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics1.8
Tapentadol is a centrally acting opioid analgesic believed to act through a dual mechanism as a mu-opioid receptor agonist and an inhibitor of norepinephrine reuptake. Tramadol, a widely utilized analgesic, works by a similar mechanism as a mu-opioid agonist (parent drug and M1 metabolite) and a weak inhibitor of serotonin and norepinephrine reuptake. 
In-vitro studies have shown that tapentadol inhibits the reuptake of serotonin, though this inhibition was five times weaker than the inhibition of norepinephrine reuptake. The analgesic effects associated with tapentadol therapy are not believed to be related to the inhibition of serotonin reuptake, but use of tapentadol with medications that increase serotonin levels can result in increased risk of serotonin syndrome (see adverse events section).  

Pharmacokinetics1,8
Table 1:  Pharmacokinetics of tapentadol ER
	Mean absolute bioavailability
	32% (fasting)

	Time to maximum concentration*
	3-6 hours

	Volume of distribution
	540 +/- 98L

	Protein Binding
	~20%

	Terminal half-life
	5 hours

	Metabolism
	Approximately 97% of parent drug is metabolized 
Primarily metabolized by glucuronic acid conjugation (70%)

	Elimination
	99% of active drug and inactive metabolites eliminated renally.


*Determined after a single oral dose administration; Information obtained from product package insert dated August 2012

FDA Approved Indication(s) and Off-label Uses1
Tapentadol ER is FDA approved for the management of moderate to severe chronic pain and neuropathic pain associated with diabetic peripheral neuropathy (DPN) in adults.

Current VA National Formulary Alternatives

Table 2:  Formulary Alternatives for Chronic Pain
	Drug Class
	Formulary Agents
	Restrictions

	Non-Opioid Analgesics
	Acetaminophen
	
	None

	NSAIDS
	Diclofenac

Etodolac

Ibuprofen

Indomethacin
	Meloxicam

Naproxen

Sulindac
	None

	SNRI
	Venlafaxine
	
	Duloxetine

	TCA
	Nortriptyline   

Desipramine
	Amitriptyline
	None

	Antiepileptic
	Gabapentin

	
	None

	Opioid Analgesics, Long-acting
	Fentanyl Patch

Methadone
	Morphine SA
	Fentanyl Patch

Oxycodone SA

Methadone


Dosage and Administration1
· Dosing should be individualized based on patient’s past analgesic treatment experience.
· Initial dose in patients not currently taking opioid analgesics (including tramadol and other forms of tapentadol) is 50 mg twice a day.

· Titrate patients to adequate analgesia with dose increases of 50 mg no more than twice daily every three days. In clinical trials, efficacious doses ranged from 100 to 250 mg twice daily.
· Discontinue tramadol and other forms of tapentadol when starting and during tapentadol ER therapy because of the risk of serotonin syndrome. Initial dose in patients already taking opioids is not established because of the lack of evidence for opioid conversions to tapentadol ER. The product information suggests a general approach of beginning with half of the estimated daily tapentadol requirement as the initial dose and managing inadequate analgesia by supplementation with immediate-release rescue medication (nonopioid or opioid). Note that the immediate-release rescue opioid should not be tapentadol or tramadol [or other opioids with serotonin effects].
· Lange, et al. suggested using an estimated conversion ratio of 5:1 for tapentadol ER to oxycodone CR (50 mg tapentadol ER for every 10 mg oxycodone CR).6
· Patients can be converted from tapentadol IR to tapentadol ER using the equivalent total daily dose of the IR formulation and dividing it into two equal doses of the ER formulation given 12 hours apart.

· Do not exceed a total daily dose of 500 mg of tapentadol ER. Note that, when converting patients from tapentadol IR to ER, the maximum recommended daily dose of tapentadol IR is 600 mg. (Therefore, to stay within the maximum recommended dosing limits, a 100-mg reduction in the total daily dose would have to be made in the event that a switch is made from tapentadol IR at a total daily dose of 600 mg to tapentadol ER (500 mg total daily dose), possibly resulting in reduction in analgesic effect.) 
· Must be taken whole, one tablet at a time. ER tablets should not be cut, crushed, dissolved or chewed because of the risk of rapid release and absorption of a potentially fatal dose of tapentadol.
· Hepatic impairment

· No dose adjustment recommended in mild impairment (Child-Pugh Score 5 to 6).
· In patient with moderate hepatic impairment (Child-Pugh Score 7 to 9) initiate treatment of 50 mg no more frequently than every 24 hours. The maximum recommended dose for these patients is 100 mg once daily.

· Use of tapentadol ER in severe hepatic impairment (Child-Pugh Score 10 to 15) is not recommended.

· Renal impairment

· No dosage adjustment is recommended in patients with mild or moderate renal impairment.

· Use of tapentadol ER is not recommended in patients with severe renal impairment because there is a risk of accumulation of a metabolite formed by glucuronidation of tapentadol.
· Elderly patients

· Consider starting with the lower range of recommended doses because elderly patients are more likely to have decreased renal and hepatic function. 
Dosage Forms/Strengths1
50 mg, 100 mg, 150 mg, 200 mg, and 250 mg extended release tablets
Efficacy2,3,4,5,7
Primary Efficacy Measures

· Mean pain intensity scores using the 11-point pain intensity numerical rating scale. Treatments were compared using the least square mean of the difference (LSMD) in the change in average pain intensity score from baseline to week 12 (primary outcome measure for the U.S. marketing submission) and the change in pain intensity score overall for the entire 12-week maintenance period (European primary outcome measure). 
· Responder rates  were analyzed using the distribution of the percentage of responders for any degree of improvement from baseline and included the percentages of patients achieving ≥30% and ≥50% improvement in pain intensity from baseline to week 12.  
Secondary Efficacy Measures
· Questionnaires: Western Ontario and McMaster Universities Index of Osteoarthritis Questionnaire (WOMAC)—24 questions concerning pain, disability and joint stiffness-minimal perceptible clinical improvement = reduction of 9.7 mm on OA pain subscale
· Patient Global Impression of Change (PGIC)—a measure of the patient’s perceived change in overall health status on a scale of 1= very much improved to 7= very much worse; clinically significant measures include very much improved and much improved.
· EuroQol-5 Dimension (EQ-5D) and Short Form-36(SF-36) Health Survey, which evaluate health outcomes and physical, social, and mental well-being

· A sleep study including—sleep latency comparison, amount of sleep, quality of sleep
Summary of efficacy findings 
· Four randomized placebo-controlled trials evaluated tapentadol ER (50–250 mg twice daily, titrated over 3 weeks) in the treatment of patients with moderate to severe chronic pain associated with osteoarthritis, chronic lower back pain, and painful diabetic neuropathy (Table 3). Three of the four trials used oxycodone CR (20–50 mg twice daily, titrated) as an active comparator in the treatment of patients with osteoarthritis (2 trials) and low back pain (1 trial). The patient populations were predominantly white, female, and under 65 years of age.
· In the LBP and DPN studies, tapentadol ER was shown to produce statistically significant improvement in pain scores when compared with placebo in terms of the least squared mean difference (LSMD; i.e., change from baseline) in average pain intensity at week 12 (applicable to LBP study only) and overall for the 12-week maintenance period. The clinical relevance of the improvement in pain was questionable as the effect size was small (placebo-corrected reductions of ≤ 0.8 for LBP and 1.3 for PDN on an 11-point numerical rating scale). The NNTs for pain improvement of ≥30% and ≥50% ranged from 8-16. The FDA considered the results from the LBP and DPN trials to be sufficient evidence to support the approved chronic pain indication.
· In the two knee OA trials, tapentadol ER failed to show a statistically significant benefit in LSMD in pain intensity both at 12 weeks and overall for the maintenance period. Oxycodone CR was not statistically significantly different from placebo in terms of pain improvement at 12 weeks (both trials2,4) and was not significantly different from (1 trial4) or inferior to (1 trial2) placebo in terms of pain improvement overall (NNTH for 30% pain improvement was 10).

· A Johnson-and-Johnson and Grünenthal GmbH–sponsored pooled analysis of the two OA trials and one LBP trial, however, showed a statistically significant but small improvement in average pain. NNTs for 30% and 50% pain improvement were both 16.
 Oxycodone CR also showed statistically significant pain improvement for both primary efficacy measures but 30% and 50% responder rates were lower than those for placebo. Tapentadol ER was statistically superior to oxycodone CR at the doses studied for both 30% and 50% responder rates (p<0.001). Higher discontinuation rates with oxycodone CR may have affected the responder rates since patients who discontinued therapy were considered nonresponders.
· The same pooled analysis of trials comparing tapentadol ER and oxycodone CR in OA and LBP included a meta-analysis that showed tapentadol to be noninferior to oxycodone CR in terms of the co-primary efficacy measures by using the 50% retention of the oxycodone CR effect as the noninferiority hypothesis.6
· In the pooled analysis of the percentage of patients with PGIC improvement of “much improved” or “very much improved” at end point, tapentadol ER (421/742, 56.7%) was shown to be significantly better than oxycodone CR (310/622, 49.8%) and placebo (304/812, 37.4%) (p < 0.001 for both comparisons).67
· In two long-term (≤24 months) tolerability studies in patients with moderate to severe chronic pain associated with knee and hip osteoarthritis or with lower back pain, tapentadol ER provided sustained analgesic effects.8,9
Table 3:
Tapentadol ER Clinical Studies

	
	Maintenance Treatment Dose
(Mean TDD-mg/d)
	N
	LSMD in Avg PI 
at Wk 12 
(Active vs. PBO)
	LSMD in Avg PI
Overall 12 Wks 
(Active vs. PBO)
	≥30% ↓ in Avg Pain, 
% of pts
	NNT-30
	≥50% ↓ in Avg Pain, 
% of pts
	NNT-50

	Study 1

Afilalo et al.2 (2010)-OA

Phase III MN MC DB PC/AC RCT


	TAP ER 100-250 mg b.i.d.(299.3)
OXY CR 20-50 mg b.i.d.(48.2)
PBO


	344

342

337
	-0.7 (-1.04, -0.33)

-0.3 (-0.68, 0.02)
	-0.7 (-1.00, -0.33)

-0.3 (-0.67, 0.00)b
	43.0a
24.9b
35.9
	NSD

NNTH 10 

--
	32.0b
17.3b
24.3
	13

NNTH 14

--

	Study 2

Buynak et al.3 (2010)-LBP

Phase III MC DB PC/AC RCT


	TAP ER 100-250 mg b.i.d (313.2)
OXY CR 20-50 mg b.i.d (53.0)
PBO


	315

326

317
	-0.7 (-1.06,-0.35)b
-0.8 (-1.16,-0.46)b
	-0.8 (-1.22,-0.47)b
-0.9 (-1.24,-0.49)b
	39.7b
30.4
27.1
	8

NSD

--
	27.0b
23.3

18.9
	13

NSD

--

	Study 3   Grünenthal4 GmbH-NCT00486811 (2010)-OA

Phase III MC DB PC/AC RCT

	TAP ER 100-250 mg b.i.d (315.2)
OXY CR 20-50 mg b.i.d (54.1)
PBO


	319

331

336
	-0.2 (-0.55, 0.07)

-0.3 (-0.61, 0.09)
	0.1 (-0.18, 0.44)

0.2 (-0.16, 0.54)
	41.1

26.0

40.9d
	NSD

NNTH 7

--
	31.0

22.1

27.0
	NSD

NSD

--

	Study 4

Schwartz et al.5 (2011)-PDPN

MC PC RWDCT


	TAP ER 100-250 mg b.i.d
PBO 

 
	196

193
	N/A
	-1.3 (-1.70,-0.92)b
	53.6b
42.2
	9
	37.8b
27.6
	10

	Study 5 
Lange et al.6 (2010)-
(OA x 2, LBP)
Pooled Analysis
	TAP ER 100-250 mg b.i.d
OXY CR 20-50 mg b.i.d
PBO


	978

999

991
	-0.6 (-0.80,-0.39)c
-0.3 (-0.53,-0.12)c
	-0.5 (-0.73,-0.34)c
-0.3 (-0.52,-0.14)c
	41.3bd
27.0c
34.8
	16

NSD
	30.1bd
20.8

23.5
	16

NSD

	This table has been modified from Hoy SM. Tapentadol extended release: in adults with chronic pain. Drugs. 2012 Feb 12;72(3):375-93.  
Last observation carried forward for the intent-to-treat analysis. All comparisons were between tapentadol ER and placebo. There was no comparison between tapentadol and oxycodone.
AC = Active-controlled; CR=continuous release; ER=extended release; LBP=lower back pain; LSMD = least squares mean difference; MN = Multinational; OXY=oxycodone; NNT=number needed to treat; NNT-30 or -50 = Number needed to treat for at least 30% or 50% reduction in pain, respectively (calculated); NNTH = NNT for harm; PC = Placebo-controlled; PD = Period; PEM=primary efficacy measure; PGIC=patient global impression of change; PI = Pain intensity; PL = Placebo; OA=osteoarthritis; RCT = Randomized clinical trial; RWDCT = Randomized withdrawal clinical trial; TDD = total daily dose of medication 
a p=0.058 vs PBO; b p<0.05 vs PBO; c p<0.001 vs PBO;  d p<0.005  vs. OXY CR  


Adverse Events (Safety Data)1,2,3,4,6,7
Long-term safety experience with tapentadol ER is limited, with 227 patients treated for at least 1 year in one long-term study.8
Table 4: Withdrawals Due to Adverse Events – Osteoarthritis and Low Back Pain Trials
	
	TAP ER

n/N (%)
	OXC CR

n/N (%)
	PBO

n/N (%)

	Lange et al. (2010)9 Pooled analysis of 12-wk trials2-4
	179/978 (18.3)
	394/999 (39.4)
	65/991 (6.6)

	Wild et al. (2010)8 1-y RD MC OL AC Phase III 
	198/894 (22.1)
	82/223 (36.8)
	N/A


Table 5: Total Patient Discontinuation from Trials – Osteoarthritis and Low Back Pain Trials
	
	TAP ER

n/N (%)
	OXC CR

n/N (%)
	PBO

n/N (%)

	Lange et al. (2010)9 Pooled analysis2-4
	425/978 (43.5)
	616/999 (61.7)
	402/991 (40.6)

	Wild et al. (2010)8 RD MC OL AC Phase III 
	481/894 (53.8)
	145/223 (65.0)
	N/A


In the pooled analysis of OA and LBP trials, the time to discontinuation was significantly shorter with oxycodone CR (39 days) than with tapentadol ER (118 days) and placebo (124 days) (p<0.001 for both comparisons).6 
Common Adverse Events
The most common adverse events reported by >10% of patients treated with tapentadol ER therapy at any dose and at rates greater than that in placebo-treated patients were primarily gastrointestinal and nervous system related and included:   

· nausea (21%), constipation (17%), dizziness (17%), headache (15%) and somnolence (12%) in OA and LBP trials; and 

· nausea (27%), dizziness (18%), somnolence (14%), constipation (13%), vomiting (12%) and headache (10%) in diabetic neuropathy trials. 
Tapentadol ER also had a significantly more tolerable gastrointestinal adverse effect profile when compared to oxycodone (Table 6).8,9
Table 6:
Treatment-emergent adverse events reported ≥5% of patients in any treatment group
	Adverse Event
	Wilde 20108
n(%)
	Johnsonc 20109
n(%)
	Langeb 20107
n(%)

	
	TAP

N = 894
	OXY

N = 223
	TAP

N = 1154
	PBO

N = 993
	TAP

N = 980
	OXY

N = 1001

	Gastrointestinal Disorders
	465(52.0)
	143(64.1)
	--
	264(26.6)
	420(42.9)
	657(65.6)

	Nausea
	162(18.1)
	74(33.2)
	135(11.7)
	73(7.4)
	203(20.7)
	362(36.2)

	Constipation
	202(22.6)
	86(38.6)
	128(11.1)
	69(6.9)
	166(16.9)
	330(33.0)

	Vomiting
	63(7.0)
	30(13.5)
	71(6.2)
	29(2.9)
	80(8.2)
	210(21.0)

	Dry Mouth
	81(9.1)
	10(4.5)
	--
	22(2.2)
	67(6.8)
	40(4.0)

	Diarrhea
	71(7.9)
	12(5.4)
	110(9.5)
	58(5.8)
	51(5.2)
	51(5.1)

	Nervous system disorders
	406(45.4)
	89(39.9)
	--
	223(22.5)
	394(40.2)
	463(46.3)

	Dizziness
	132(14.8)
	43(19.3)
	98(8.5)
	63(6.3)
	169(17.2)
	210(21.0)

	Headache
	119(13.3)
	17(7.6)
	151(13.1)
	131(13.2)
	146(14.9)
	132(13.2)

	Somnolence
	133(14.9)
	25(11.2)
	61(5.3)
	35(3.5)
	114(11.6)
	168(16.8)

	Skin and subcutaneous tissue disorders
	151(16.9)
	48(21.5)
	--
	50(5.0)
	132(13.5)
	237(23.7)

	Pruritus
	48(5.5)
	23(10.3)
	--
	16(1.6)
	51(5.2)
	134(13.4)


Incidence based on the number of patients experiencing ≥1 TEAE, not the number of events. bLange 2010 includes 3 studies in pooled analysis, Afilalo 2010, Buynak 2010, and Grünenthal4 GmbH-NCT00486811 (2010). cJohnson9 2010 is a Phase III long term trial(events were collected by non-systematic assessment)
Other Adverse Events

Additional adverse events reported in clinical trials ≥1% but <10%  include fatigue, vomiting, dry mouth, hyperhidrosis, pruritus, insomnia, dyspepsia, lethargy, asthenia, anxiety decreased appetite, vertigo, hot flush, disturbance in attention, tremor, chills, abnormal dreams, depression, blurry vision and erectile dysfunction.

Contraindications1
Use of tapentadol ER is contraindicated in the following patient populations:

· Significant respiratory depression

· Acute or severe bronchial asthma or hypercarbia in an unmonitored setting or in the absence of resuscitative equipment
· Known or suspected paralytic ileus or gastrointestinal obstruction
· Current or recent use (within the last 14 days) of monoamine oxidase inhibitors (because of potential additive effects on norepinephrine and serotonin levels)
Warnings and Precautions1
· Tapentadol can cause life threatening respiratory depression; caution should be used in patients with risk for hypoxia or patients that have decreased respiratory reserve.

· Risk for misuse and abuse exists with tapentadol, which is a Schedule II controlled substance; thus caution should be used in patients who may be at risk.
· Accidental ingestion of tapentadol ER, particularly in children, can result in a fatal overdose.

· Elderly, cachectic and debilitated patients may be more likely to develop respiratory depression; monitor such patients closely.
· Patients with chronic pulmonary disease are at risk of respiratory depressant effects of tapentadol and may develop apnea. Consider the use of nonopioid analgesics.
· Tapentadol may cause severe hypotension. Avoid use in patients with circulatory shock. Use with caution in patients in patients whose ability to maintain blood pressure has already been compromised by a reduced blood volume or concurrent administration of certain CNS depressant drugs.

· Tapentadol has the potential to cause increases in intracranial pressure by depressing respiratory drive, resulting in CO2 retention. Tapentadol should be used cautiously in patients with evidence of head injury or increased intracranial pressure.

· Tapentadol should be used with caution in patients with a predisposition to or history of seizure disorders as tapentadol may aggravate convulsions in patients with convulsive disorders and may induce or aggravate seizures in some clinical settings. Use has not been assessed in this patient population.

· Life-threatening serotonin syndrome has been reported with concurrent use of tapentadol and serotonergic agents. Tapentadol should be used cautiously in patients taking other medications that can increase serotonin levels.. 
· Spasm of the sphincter of Oddi may occur with tapentadol; monitor for worsening symptoms in patients with biliary tract disease including acute pancreatitis.
· Withdrawal symptoms may occur with abrupt discontinuation of tapentadol; dose tapering should be considered. Avoid use of opioid agonist/antagonists and partial agonists with tapentadol because concomitant use may precipitate withdrawal symptoms.
· Tapentadol use may result in impaired ability to operate machinery or drive.

· Concomitant use of alcohol/drugs of abuse and tapentadol may result in additive side effects (sedation, respiratory depression, and hypotension) and should be avoided.

· Caution with use in hepatic and renal impairment (see dosing recommendations).

· Caution with use in the elderly due to increased risk of impaired hepatic and renal impairment.

· Tapentadol is not approved for use in adolescents and children less than 18 years old.

Pregnancy/Lactation1
· Tapentadol is pregnancy category C.
· Information regarding excretion of tapentadol in breast milk is limited; use is not recommended during breast feeding. 
Postmarketing Safety Experience1
The following reactions have been reported in post-approval use of tapentadol ER:

· Gastrointestinal:  diarrhea

· Psychiatric disorders: hallucination, suicidal ideation

· Cardiac disorders:  palpitations

Sentinel Events11
In August 2012 the Joint Commission issued a Sentinel Event Alert on the safe use of opioids in hospitals. Dosing errors, improper monitoring of patients and drug interactions may result in serious adverse effects such as respiratory depression. The Joint Commission recommends that effective, safe practices are implemented for appropriate monitoring of patients receiving opioids.
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LA/SA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LA/SA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LA/SA confusion:

LA/SA for generic name tapentadol: Tapazol, Thiopental, Tramadol

LA/SA for brand name Nucynta: Neulasta, Nucynta IR

Drug Interactions1
Tapentadol is primarily metabolized by Phase 2 glucuronidation. In vitro studies did not reveal potential of tapentadol to inhibit or induce the cytochrome P450 enzyme system, therefore interactions mediated by the cytochrome P450 system are unlikely to occur.

· Concomitant use with alcohol may result in an increase in tapentadol AUC by 17% and Cmax by 48%. This may result in a potentially fatal overdose. Patients should not consume alcohol while taking tapentadol.

· CNS depressants (i.e.  sedatives, general anesthetics, phenothiazines) when co-administered with tapentadol may increase the risk for respiratory depression and hypotension.

· Serotonergic medications including MAOIs, SSRIs, SNRIs when administered with tapentadol may increase the risk for serotonin syndrome. 

· Mixed agonist/antagonist opioid analgesics (i.e. butorphanol, nalbuphine and pentazocine) and partial agonists (buprenorphine) may precipitate withdrawal syndrome when used with tapentadol.

· Anticholinergics when used concurrently with tapentadol may increase the risk for urinary retention and/or severe constipation.

Acquisition Costs
Drug acquisition costs for sustained action oral opioids on VHA formulary (methadone, morphine SA) and not on formulary (oxycodone CR, tapentadol ER, tramadol ER)
Table 7:  Relative Drug Acquisition Costs 
	 Tapentadol ER Dose

(twice daily dosing)
	Cost/Day/patient ($) 
	Cost/Year/patient ($)

	50 mg 
	3.28
	1198

	100 mg
	6.06
	2212

	150 mg 
	7.54
	2752

	200 mg 
	9.74
	3555

	250 mg
	9.78
	3570

	Tramadol ER Dose

(once daily dosing)
	
	

	100mg 
	1.43
	522

	200mg
	2.11
	770

	300mg 
	3.55
	1296

	Methadone Dose

(TID dosing)
	
	

	5 mg
	0.12
	44

	10 mg 
	0.18
	66

	Morphine SA Dose

(twice daily dosing)
	
	

	15 mg
	0.14
	51

	100 mg
	0.68
	248

	Oxycodone CRa
(twice daily dosing)
	
	

	20 mg
	4.26
	1555

	40 mg
	7.56
	2759

	60 mg
	11.42
	4168


aOxycodone CR is a non-formulary alternative for patients who have failed methadone or morphine SA. Lange, et al. suggested using an estimated conversion ratio of 5:1 for tapentadol ER to oxycodone CR (50 mg tapentadol ER for every 10 mg oxycodone CR).6
Pharmacoeconomic Analysis

No pharmacoeconomic studies relevant to the VA.
Table 8:  Indirect Comparisons of Cost-effectiveness Based on NNT for Benefit 
	
	NNT-30
	Dose
	Cost per 12 weeks to benefit one patient ($)

	Tapentadol ER
	
	
	

	Afilalo et al.2 (2010), Grünenthal4 GmbH-NCT00486811 (2010) – OA
	NSD
	250mg BID
	N/A

	Buynak et al.3 (2010)-LBP
	8
	250 mg BID
	6572

	Schwartz et al.5 (2011)-PDPN
	9
	250 mg BID
	7393

	Alternative Opioids with NNT Data for Chronic Pain Disorders†

	Tramadol ER

Cepeda MS17(2006) – OA
	6
	300mg QD
	298


† NNT data from Cochrane meta-analyses
Conclusions

Tapentadol extended-release (ER) is a long-acting, dual-mechanism opioid analgesic that has been shown to provide small analgesic effects in patients with chronic pain associated with lower back pain and diabetic peripheral neuropathy, but it was not better than placebo in knee osteoarthritis. Overall, it is pharmacologically similar to tramadol and is similar in efficacy and safety to other oral opioids and immediate-release tapentadol. A potential advantage is a lower risk of gastrointestinal adverse events, a safety benefit seen relatively consistently across studies. This difference in tolerability may make tapentadol an alternative for patients who do not tolerate oxycodone CR. 

The clinical studies tended to exclude patients representative of the population served at the VA which limited the external validity of the results.  Considering the number of relatively safe, effective, and cost effective VA alternatives for the treatment of chronic pain, tapentadol ER will have a limited role in the treatment of chronic pain in the VA.
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1996-2012) using the search terms Tapentadol ER and Nucynta ER. The search was limited to studies performed in humans and published in the English language. Reference lists of current articles, review articles, and the manufacturer’s AMCP dossier were searched for relevant clinical trials. Food and Drug Administration materials, and data from clinicaltrials.gov were also accessed. All randomized controlled trials published in peer-reviewed journals were included.

Trial 1—Trial of chronic pain in osteoarthritis of the knee2
	Citation
	Afilalo M, Etropolski MS, Kuperwasser B, et al. Efficacy and safety of Tapentadol extended

   release compared with oxycodone controlled release for the management of moderate

   to severe chronic pain related to osteoarthritis of the knee: a randomized,

   double-blind, placebo- and active-controlled phase III study. Clin Drug Investig.

   2010;30(8):489-505.

	Study Goals
	· Evaluate 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
	Study Design

· Randomized, double-blind, placebo-, active- controlled, parallel –arm, multicenter, phase III study 

· Primary endpoint: Change in average daily pain intensity (11-point numerical scale) over the last week of maintenance and over the entire 12-week maintenance period (entered electronic diary).

· Screening, washout, randomization (1:1:1 BID TAP ER 100-250mg, OXY CR 20-50mg, or PBO), titration, maintenance, and follow-up trial design
· Responder analysis to determine percentage of patients achieving ≥30% and ≥50% improvement from baseline to week 12. If pt discontinued medication prior to 12 weeks=non-responder

· Questionnaires: Western Ontario and McMaster Universities Index of Osteoarthritis Questionnaire (WOMAC)—24 questions concerning pain, disability and joint stiffness
· Patient Global Impression of Change(PGIC)—a measure of perceived change in overall health status—1=very improved, 7=very much worse
· EuroQol-5 Dimension (EQ-5D) and Short Form-36(SF-36) Health Survey, which evaluate health outcomes and physical, social, and mental well-being
Data Analysis

· 90% power w/p=0.05 and CI 95% required 314 pts per treatment arm 
· Intent-to-treat-all randomized pts who took one or more doses of study medication. Last observation carried forward (LOCF) to impute missing measurement w/early discontinuation

· Primary endpoint: analysis of covariance (ANCOVA) with treatment and pooled analysis center as factors, and baseline pain intensity score as a covariate was applied.
· Pairwise treatment difference estimated using least squares mean (LSM) compared to placebo.
· Cochran-Mantel-Haenszel used to analyze difference in response rates  and rates of adverse reactions. w/ p values for pairwise differences between arms.

	Criteria
	· Inclusion criteria

·  ≥40 years of age w/ Dx osteoarthritis of knee functional class I-III

· Pain at the reference joint requiring the use of analgesics (≤160 mg morphine/day equivalents)  for more than or equal to 3 months

· Pts dissatisfied w/ current analgesic therapy and an average baseline pain intensity ≥5 for 3 days 
Exclusion criteria

· Presence of unstable medical or psychiatric disease or clinically significant disease.  
· Requirement of painful procedures or surgery during the study time period

· History of substance abuse, epilepsy/seizure disorder, stroke/transient ischemic attacks, malignancy in the past 2 years, HIV infection, chronic hepatitis b or C, uncontrolled hypertension

· Diseases that affect the assessment of osteoarthritis pain—anatomical, fibromyalgia, gout, infectious or autoimmune disease affecting the knee

· No other analgesics could be used during the study period, except specific paracetamol dose.

· Neuroleptics, antiparkinsonian drugs, tryciclic antidepressants, anticonvulsants, serotonin-norepinephrine reuptake inhibitors, and monoamine oxidase inhibitors prohibited within 14 days of study, and during the study.
· Moderate to severe renal insufficiency or hepatic impairment  

· Other drugs other than those listed above were allowed if on stable dose ≥3 months prior.

· Systemic steroid therapy within 4 weeks to 6 months prior to screening depending on administration rate, or if used during the trial. 
· History of sensitivity to tapentadol

	Results
	· Baseline characteristics similar in the 1030 randomized patients; 1023 intent-to-treat patients.  
Efficacy Measure
Tapentadol ER

(299.3mg)g
N = 344
Oxycodone HCl CR
(48.2mg)g
N =342
Placebo

N = 337
LSMD- At 12 wksa
[95% CI]
-0.7

[-1.04, -0.33]f
-0.3

[-0.68, 0.02]
--
LSMD- Including titrationa
[95% CI]

-0.7

[-1.00, -0.33]f
-0.3
[-0.67, 0.00]f
--

BOCFb-LS mean(SE)

p-value vs PBO
-2.0(0.1)

0.082

-1.2(0.1)

0.002

-1.7(0.1)

30% reduction in pain

intensity at week 12 c
43.0

ARR 7.1
NSD
24.9 d,f
ARR 11.0

NNTH 10
35.9

50% reduction in pain 

intensity at week 12 c
32.0

ARR 7.7

NNT 13

p=0.027
17.3

ARR 7.0

NNTH 14

p=0.023d
  24.3
Completionc
Rate (n=N(%))
197/344(42.7)

121/342(64.6)

207/337(38.6)

n

VMI

MI

MiI

NC

MiW

MW

VMW

PGICe
Tapentadol ER

258

20.2

38.4

20.9

12.8

3.1

3.9

0.8

Oxycodone CR

200

13.5

33.5

26.5

9.5

10

6.5

0.5

Placebo

273

8.4

27.1

23.4

24.2

11

4

1.8

a least squares mean difference (LSMD)  vs placebo [95% CI]
b Baseline observation carried forward—new analysis numbers FDA7
c Percent 
d-placebo statistically favorable vs oxycodone HCl CR 
e Patients Global Impression of Change (PGIC) percentages:7- VMI-very much improved, MI-much improved, MiI-minimally improved, NC-no change, MiW-minimally worse, MW-much worse, VMW-very much worse

f p<0.05
gGroup average of individual mean total daily doses over 15 weeks
Adverse events
Treatment emergent adverse events (TEAE) were mild to moderate. Tapentadol ER had a significantly lower incidence of constipation and nausea/vomiting composite versus oxycodone CR.
During double-blind treatment and ≤30 days of last dose of medication, 20 patients experienced serious AEs. One patient died due to MI 90 days after receiving first dose of oxycodone CR. This was considered to be unrelated to study medications as patient had history of morbid obesity.

Treatment emergent adverse effect measure
Tapentadol ER n(%)
N = 344
Oxycodone HCl CR n(%)
N =342
Placebo 

n(%)

N = 337
Constipation

65 (18.9)a
NNTH 8
126 (36.8) 

NNTH 3
22 (6.5) 

Nausea/Vomiting
Composite

92(26.7) a
NNTH 6
186(54.4) 
NNTH 2
34(10.1) 

Discontinuations due to TEAE, % 

66(19.2) a
NNTH 8
146(42.7)
NNTH 3
22(6.5)
Serious adverse events
4 (1.2)
10 (2.9)
6 (1.8)
a   p<0.001—compared to oxycodone CR

	Authors’

Conclusions
	· Tapentadol ER had a significantly higher percentage of patients achieving ≥50% improvement in pain intensity compared to placebo, respectively (110/344(32%) and 82/337(24.3%)). 

· A significantly lower percentage of patients achieved ≥50% improvement in pain intensity compared to placebo in the oxycodone CR group (59/342(17.3%))
· Tapentadol ER had a significant reduction in average pain intensity at week 12 compared to placebo, whereas oxycodone CR did not. 

· Treatment with tapentadol ER 100-250mg twice daily was associated with a clinically significant decrease in pain intensity compared with placebo at the termination of the study based on accepted clinical measures.

· Tapentadol ER and oxycodone CR both had significant improvements in PGIC ratings vs PBO

· Tapentadol has a significantly better gastrointestinal tolerability versus oxycodone IR. 

	Critique
	Strengths

· Randomized, double blind, placebo- active- controlled, multi-arm trial 
· Study use of clinically relevant measures( ≥30% pain reduction, ≥50% pain reduction, used numerical pain scale 0-10) 
· Including an intent-to-treat analysis and well-designed protocols and procedures
Limitations

· A very restricted patient population due to multiple inclusion and exclusion criteria

· Study funded by makers of tapentadol; researchers are employees and shareholders 

· With a LOCF method for ITT, patients who discontinued due to adverse events may have good pain scores carried forward even though they weren’t successfully treated.7
· The sample size was only calculated to assess the analgesic efficacy of tapentadol ER to placebo

· There is only external validity to a very small population of individuals


Trial 2—Trial in chronic low back pain3
	Citation
	Buynak R, Shapiro DY, Okamoto A, et al. Efficacy and safety of tapentadol extended release for the

   management of chronic low back pain: results of a prospective, randomized, double-blind, placebo-   

   and active-controlled Phase III study. Expert Opin Pharmacother. 2010 Aug;11(11):1787-804.

	Study Goals
	To evaluate the efficacy and safety of tapentadol extended release(ER) for the management of moderate to severe chronic low back pain (LBP).

	Methods
	Study Design 

· Prospective, randomized, double-blind, placebo- and active- controlled, parallel group multicenter, Phase III study conducted in the United States, Canada, and Australia.

· Primary endpoint: change from baseline in mean overall pain (11-point numerical scale(NRS) twice daily) until the end of the prospective study (US requirement: included titration phase, European requirement: change in entire 12 week maintenance period
· Secondary endpoints : Response rate  ≥30% and ≥50; PGIC, BPI, EQ-5D, SF-36, and a sleep questionnaire.

· Study timeline: 2-week screening, a washout period, randomization 1:1:1, 3-wk double blind titration, followed by 12 week maintenance period. 4 day post termination follow-up/phone call
· Patients given option to continue treatment in an open label extension study.
· No other analgesics allowed, unless for reasons unrelated to low back pain; and then APAP ≤1000mg/day x 3 days.

Data Analysis

· Power: 314 patients /treatment group, 942 enrolled and randomized to provide 90% power.  Assuming a mean treatment group difference of -0.7 with standard deviation (SD) of 2.7 in change from baseline in pain intensity on 11-point NRS
· Primary analysis population is the ITT and safety populations-last observation carried forward(LOCF) to input missing pain scores after early discontinuation
· Treatment effects were estimated based on least mean squares difference (LSMD) from placebo. Active treatments were compared to placebo using analysis of covariance (ANCOVA) with factors treatment, pooled center, and baseline pain intensity as a covariate.
· Robustness of primary efficacy results evaluated using: baseline observation carried forward(BOCF); worst observation carried forward(WOCF); placebo mean imputation (PMI)
· Responder rates, PGIC, and sleep study compared between active treatment and placebo using Cochran-Mantel-Haenszel w/a p value calculated at 5% significance.
· Distribution of percentage of improvement in pain score at week 12 and time to treat discontinuation due to lack of efficacy were estimated using Kaplan-Meier methods and compared using the log-rank test
· BPI, SF-36, EQ-5D, and PAC-SYM were all analyzed using ANCOVA models

	Criteria
	Inclusion criteria
·  ≥18 years old with history of non-malignant low back pain for ≥3 months prior to randomization
· Taking analgesics for LBP for ≥ 3 months prior to screening, and be dissatisfied with current treatment w/a  baseline pain of ≥5 on an 11-point NRS after a 3-7 day washout period 
· Patients current opioid analgesics  ≤160 mg oral morphine equivalents
Exclusion criteria

· Participation in other clinical studies or previous participation in other tapentadol studies.
· Taking neuroleptics, tricyclic antidepressants, anticonvulsants, antiparkinsonian, serotonin norepinephrine reuptake inhibitors, and MAO-Is during &  w/in 14 days of the study.
· Pts w/ diagnosed psychiatric or neurologic conditions could participate if treated with medications not listed above at a controlled, stable dose ≥3 months prior to randomization.
· Corticosteroids prohibited within 4 weeks(IM), within 8 weeks(SQ), within 3 months (intra-articular),  and within 6 months(depot-injected).
· The use of Transcutaneous electrical nerve stimulation, acupuncture, physical therapy, packs, and massages were permitted if started ≥14 days prior to enrollment and continued throughout.
· Presence of clinically significant medical or psychiatric disease, if a painful procedure or surgery was required during the study, surgery in low back area within 3 months of screening.
· History of drug or alcohol abuse, epilepsy/seizure disorder, stroke/transient ischemic attack, HIV, chronic hepatitis B or C, malignancy w/in 2 years, uncontrolled hypertension >160/95,  moderate to severe renal and hepatic impairment., or history of hypersensitivity or allergies to study meds
· Fibromyalgia, gout, infectious or autoimmune diseases 


	Results
	· Baseline characteristics were similar between the 981 patients who were randomized, 73% white, 58% female, and the mean age was 50.

· 14 randomized patients had data excluded due to not taking study medication, also excluded were two patients who were randomized twice.  965 patients received one dose of medication, and seven patients at study sites with major audit findings were excluded from intent-to-treat population (ITT) prior to unblinding. ITT population=958 patients; PBO=317; TER=315; OCR=326
Efficacy Measure a

Tapentadol ER

(313.2 mg)f
N = 315
Oxycodone HCl CR
(53.0 mg)f
N =326
Placebo

N = 317
LSMD- 12 wks

[95% CI]
-0.8

[-1.22, -0.47] g
-0.9

[-1.24, -0.49] g
--
LSMD- 15 wks

[95% CI]

-0.7
[-1.06, -0.35] g
-0.8
[-1.16, -0.46] g
--

BOCFb LS mean(SE)

p-value vs PBO
-1.8(0.1)

0.002

n=312

-1.5(0.1)

0.213

n=323

-1.3(0.1)

30% reduction in pain

Intensity at week 12 c
39.7 

NNT 8

p=0.016
30.4 
NSD
p=0.365
27.1 

50% reduction in pain 

intensity at week 12 c
27.0 

NNT 13

p=0.016
23.3 

NSD
p=0.174
  18.9 

PGIC at 12 weeks c
55.5

(n=236)

60.0

(n=210)

32.7

(n=245)

BPI at 12 weeks a,e
       Total score
-0.7(0.18) g
-0.5(0.17) g
--

SF-36a,e

       Physical functioning

       Role-physical

       Bodily pain

       vitality
4.1 (1.65)g
9.9 (2.87) g
5.5 (1.56) g 
3.2 (1.43) g
2.6 (1.64) g
--
6.3 (1.54) g
--
--

--

--

--

EQ-5Da,e
0.0 (0.02)**

0.1 (0.02)**

Study completion c
Rate (n=N (%))
166/315 (52.7)

133/326(40.8)

152/317(47.9)

a least squares mean difference(LMSD)  vs placebo [95% CI]
b Baseline observation carried forward—the analysis provided is from the FDA7 
c Percentage

d Patients Global Impression of Change (PGIC) percentages: Composite of clinically significant measure of VMI-very much improved, MI-much improved

e Using last observation carried forward for imputation with Brief Pain Intensity (BPI), EuroQol-5(EQ-5D), Short Form-36 (SF-36)
f Group average of individual mean total daily doses over 15 weeks

g p<0.05

Adverse events
Treatment emergent adverse events (TEAE) were mild to moderate. Tapentadol ER had a significantly lower incidence of constipation and nausea/vomiting composite versus oxycodone CR.  

Of the Serious TEAEs in the tapentadol group 3 were possibly related to study drug including: decreased level of consciousness, mental confusion, and one had atrial fibrillation.  
 Treatment emergent adverse event (TEAE) Measurea 
Tapentadol ER

(313.2 mg)*
N = 318c
Oxycodone HCl CR
(53.0 mg)*
N =328c
Placebo

N = 319c
Constipation

44(13.8b)
NNH 12
88(26.8) 

NNH 5
16(5.0) 

Nausea/Vomiting Composite

93(29.2 b)
NNH 6
176(53.7) 
NNH 3
34(10.7) 

TEAE caused discontinuation rates

16.7 b
31.7 
4.4 
Serious adverse eventsd
2.2

(n=7)

3.4

(n=11)

0.9

(n=3)

a RR 

b p<0.001—compared to OXY CR
c total population before exclusion of 7 patients just prior to unblinding

	Authors’

Conclusions
	· Tapentadol ER 100-250 mg twice daily over 15 weeks significantly more effective for management of moderate to severe chronic low back pain than placebo.

· Significant reductions in mean pain intensity and significantly higher percentages of patients with ≥30% and ≥50% improvements, and was generally well tolerated.  

· Tapentadol ER had improved GI tolerability and lower incidence of study discontinuation due to TEAEs than oxycodone CR at similar analgesic doses. 

· Tapentadol ER may contribute to more consistent and improved relief of chronic pain.

	Critique
	Strengths

· Properly powered, prospective, randomized, double-blind, placebo- and active- controlled, parallel group multicenter trial.

· Analyzing multiple forms of measure and effectiveness to quantify the subjective nature of pain.

· Appropriate measurement scales for statistical and clinical significance.
Limitations

· Study was funded by makers of tapentadol; the majority of researchers were employees and shareholders.

· With a  LOCF method for ITT, patients who discontinued due to adverse events may have good pain scores carried forward even though they weren’t successfully treated.7
· The study limited patients with severe renal impairment and moderate to severe hepatic impairment without defining parameters.  This limits the generalization possible with this study.

· Removal of 7 patients for unknown reasons immediately prior to unblinding, and then including these patients in some statistical analysis and not others.
· Only powered to find a statistical difference between tapentadol ER and placebo, when possibly could have evaluated for non-inferiority compared to oxycodone CR. 
· Study lacks external validity and therefore does not have a place in therapy


· Patient Global Impression of Change(PGIC)—a measure of perceived change in overall health status—1=very much improved, 7=very much worse—twice in maintenance period and at end
· Brief Pain Inventory (BPI)-assesses pain intensity(pain subscale score) and degree to which pain interferes with function(pain interference sub score), and a total score.—weeks 1,3,5,7,9, 11, end

· EuroQol-5 Dimension (EQ-5D) and Short Form-36(SF-36) Health Survey, evaluate health outcomes and physical, social, and mental well-being: administered at baseline and weeks 1,5,9, and the end.
· Sleep questionnaire—evaluated sleep latency, time slept, number awakenings, sleep quality from the night before----once per week
Trial 3—Knee osteoarthritis study4
	Citation
	Grünenthal GmbH. A study to evaluate the efficacy and safety of CG5503 prolonged release(PR) in subjects with moderate to severe chronic pain due to osteoarthritis of the knee [Clinical Trials.gov identifier NCT00486811]. US National Institutes of Health, ClinicalTrials.gov [online]. Available from URL: http://clnicaltrials.gov/ [31]

	Study Goals
	Evaluate effectiveness and tolerability of tapentadol prolonged release (PR) 100-250mg twice daily in patients with moderate to severe chronic pain due to osteoarthritis of the knee compared to placebo

	Methods
	Study Design 

· A prospective randomized double blind, placebo- and active-control, parallel arm, phase III trial in Europe.

· Primary efficacy endpoint: change from baseline of the average pain intensity  over the last week (12) of the maintenance period based on 11 point numerical rating scale (NRS) least squares mean difference (LSMD)
· Secondary efficacy endpoint: Patient global Impression of change; Western Ontario McMaster  Questionnaire(WOMAC) Global Score; Time to treatment discontinuation due to lack of efficacy. Scores Form 36(SF-36), EuroQol-5; sleep questionnaire; patient assessment of constipation symptoms (PAC-SYM)
· Schedule of study:screening, washout,  titration, maintenance,  and follow up (2 weeks post-)

· Intent to treat (ITT) used last observation carried forward (LOCF) 
Data Analysis

· Intent-to-treat population-all randomized patients who took one or more doses of study medication. Last observation carried forward (LOCF) to impute missing measurement w/early discontinuation

· Primary endpoint: analysis of covariance (ANCOVA) with treatment and pooled analysis center as factors, and baseline pain intensity score as a covariate was applied.
· Pairwise treatment difference estimated using least squares mean (LSM) compared to placebo.
· Cochran-Mantel-Haenszel used to analyze difference in response rates  and rates of adverse reactions. w/ p values for pairwise differences between arms.Primary analysis 

	Criteria
	· Inclusion criteria
· Men and women ≥40 years of age with diagnosis of osteoarthritis of the knee per American College of Rheumatology criteria functional capacity class I-III

· Pain at the reference joint requiring the use of analgesics (≤160 mg morphine/day equivalents)  for more than or equal to 3 months

· Patients needed to be dissatisfied with current analgesic therapy and have an an average baseline pain intensity ≥5 for 3 days prior to randomization. Written consent was required.
Exclusion criteria

· History of alcohol and/or drug abuse in Investigator's judgment;

· Chronic hepatitis B or C, or HIV, presence of active hepatitis B or C within the past 3 months;

· Life-long history of seizure disorder or epilepsy;

· History of malignancy within past 2 years, with exception of basal cell carcinoma that has been successfully treated;

· Uncontrolled hypertension;

· Patients with severely impaired renal function;

· Patients with moderate to severely impaired hepatic function or with laboratory values reflecting inadequate hepatic function,

· Treatment with neuroleptics, monoamine oxidase inhibitors, serotonin norepinephrine reuptake inhibitors (SNRI), tricyclic antidepressants, anticonvulsants, or anti-parkinsonian drugs, treatment with any other analgesic therapy than investigational medication or rescue medication during the trial.

	Results
	Efficacy Measure a

Tapentadol ER

N = 319
Oxycodone HCl CR
N =331
Placebo
N = 336
LSMD- 12 wks

[95% CI]
(-0.2)
[-0.55, 0.07]
(-0.3)
[-0.61, 0.09]
--
LSMD- 15 wks

[95% CI]

(0.1)

[-0.18, 0.44]
(0.2)

[-0.16, 0.54]
--

30% reduction in pain

Intensity at week 12 c
41.1 

NSD
26.0 

NNTH 7
40.9 
50% reduction in pain 

intensity at week 12 c
31.0 

NSD
22.1

NSD
27.0
Baseline characteristics were similar between groups, 61% of the population was between 18-65 years of age, 72% of the population was female.
a least squares mean difference(LMSD)  vs placebo [95% CI]
b Baseline observation carried forward—the analysis provided is from the FDA4 
c Percentage

d Patients Global Impression of Change (PGIC) percentages: VMI-very much improved, MI-much improved—tapentadol ER 139/248 and oxycodone CR 90/212 and placebo 127/294
e Using last observation carried forward for imputation with Brief Pain Intensity (BPI), EuroQol-5(EQ-5D), Short Form-36 (SF-36)
()—standard deviation (SD)

* Group average of individual mean total daily doses over 15 weeks

** p<0.05

Adverse events

Treatment emergent adverse effect measurea
Tapentadol ER

n = 319
Oxycodone CR

n=331

Placebo

n = 337
Constipationa
56(17.6)
NNH 12
114(34.4)
NNH 4

31(9.2)
Nausea/Vomitinga Composite

97(30.4)
NNH 5
209(63.1)
NNH 2

34(10.1)
Serious adverse events
2(0.63)
13(3.93)
4(1.19)
a n(%)

	Conclusions
	· There was not a significant difference between tapentadol ER and placebo.

· Tapentadol ER compared to placebo was associated with significantly better functional and health status outcomes.  

	Critique
	Strengths

· Randomized, double blind, placebo controlled, multi-center trial
· The methodology was improved to account for patient discontinuation
Limitations

· Study was sponsored by makers of tapentadol
· The study concluded that there wasn’t statistical difference between tapentadol and placebo
· The inclusion and exclusion criteria were so broad that many possible patients would have been excluded from this study.
· Study lacks external validity and therefore does not have a place in therapy.


Trial 4—Chronic diabetic neuropathic pain5
	Citation
	Schwartz S, Etropolski M, Shapiro DY, et al. Safety and efficacy of tapentadol ER in patients with  

   painful diabetic peripheral neuropathy: results of a randomized-withdrawal, placebo-controlled trial. 

   Curr Med Res Opin. 2011 Jan;27(1):151-62. PubMed PMID: 21162697.

	Study Goals
	Evaluate efficacy, safety, and tolerability of tapentadol ER 100-250 mg twice daily compared to placebo in patients with moderate to severe pain due to chronic, painful diabetic peripheral neuropathy(DPN) who tolerated tapentadol ER and have initial improvement in pain after a three week open-label titration period.

	Methods
	Study Design 

· A prospective randomized withdrawal, placebo-controlled multi-center study

· Primary efficacy endpoint: change in average pain intensity from double-blind baseline over the last week (12) of the maintenance period based on 11 point numerical rating scale (NRS) least squares mean difference (LSMD)
· Secondary efficacy endpoint: Responder analysis: ≥50% improvement in average pain intensity NRS from baseline to at the week 12 endpoint; PGIC at week 12 endpoint; Pain intensity subscale of the brief pain inventory-change from baseline of open-label at week 12 endpoint; EQ-5D- change in baseline at week 12 endpoint
· Only patients that have initial to response in open-label 13 day screening period will advance to randomization, the 5-day washout, a three-day pre-titration pain intensity evaluation (where twice daily pain intensity is documented), and a three-week open label titration starting with tapentadol ER 50mg twice daily to patient’s optimal dose between 100-250 mg.  

· Then a 12 week double blind maintenance phase, and a 10-14 day posttreatment phase

· Total duration of study drug will be 15 weeks where all doses of study medication will be taken with at least 120mL of water with or without food.

· Safety and tolerability will be evaluated by vital signs, physical exam, clinical laboratory tests, ECGs, neurologic exams, and monitoring for adverse events

· Baseline characteristics were similar between groups

Data Analysis

· 144 patients per treatment arm estimated to provide proper power to show that tapentadol ER is statistically different from placebo.

· Intent to treat (ITT) population= last observance carried forward(LOCF) to impute pain score after discontinuation

· Pairwise treatment differences were estimated based on the least squares mean difference

· Least mean square difference was analyzed using ANCOVA with treatment, dose level, and pooled analysis as factors and baseline pain intensity score as a covariate

	Criteria
	Inclusion criteria
· Men and women ≥18 years old with DM-I or DM-II with a documented clinical diagnosis of diabetic peripheral neuropathy with signs and symptoms for at least 6 months, and pain present at the time of screening.

· Diagnosis must include pain plus a reduction or absence of pin sensitivity and/or vibration sensitivity on total neuropathic score-nurse examination in lower and/or upper extremities.

· Blood glucose is controlled by diet, hypoglycemics, or insulin for at least 3 months prior to study

· Taking analgesics for at least 3 months prior to screening for condition and dissatisfied with either the treatment or the current analgesia.

· Current daily doses of opioid therapy must be ≤160mg of equivalent oral morphine.

Exclusion criteria

· History of seizure or increased risk of seizure
· Severely impaired renal function
· History of moderate to severe hepatic function
· Significant history of pulmonary, gastrointestinal, endocrine, metabolic (except DM), neurological, psychiatric disorders(resulting in disorientation, memory impairment, or inability to report accurately as in schizophrenia)
· Clinically significant laboratory abnormalities
· Clinically significant cardiac disease
· History of any other clinically significant disease that in the investigator’s opinion may affect efficacy or safety assessments or may compromise patient safety during the study.



	Results
	Efficacy Measure a

Tapentadol ER

N = 196
Placebo

N = 192
LSMD- 15 wks

[95% CI]

(-1.3)

[-1.70, -0.92]**

--

BOCFb
LS mean(SE)

p-value vs pbo

2.0 (0.4)

n=179

0.015

2.6 (0.4)

n=188

30% reduction in pain

Intensity at week 12
53.6
NNT9
42.2

50% reduction in pain 

intensity at week 12
37.8

NNT 10
27.6

a least squares mean difference(LMSD)  vs placebo [95% CI]
b Baseline observation carried forward—the analysis provided is from the FDA7 
c Percentage
Adverse events

Treatment emergent adverse effect measurea
Tapentadol ER

N = 196
Placebo

N = 192
Constipationa
6.1
NNH 20
1.0 

Nausea/Vomitinga Composite

20.4 
NNH 8
7.3 

Serious adverse events
10(5.1)
3(1.6)
a RR 

	Conclusions
	· Tapentadol ER 100-250 mg twice daily over 15 weeks significantly more effective for management of moderate to severe chronic low back pain than placebo.

· Significant reductions in mean pain intensity and significantly higher percentages of patients with ≥30% and ≥50% improvements, and was generally well tolerated.    

	Critique
	Strengths

· Randomized, double blind, placebo controlled, multi-center trial
· The methodology was improved to account for patient discontinuation
· Has external validity for the VA population 

Limitations

· Study was sponsored by makers of tapentadol

· The inclusion and exclusion criteria were so broad that many possible patients would have been excluded from this study.
· Study lacks external validity and therefore does not have a place in therapy.


Trial 5—Long term safety and tolerability of tapentadol ER

	Citation
	Wild, James, Grond, Stefan, Kuperwasser, Brigitte, et al. Long-term safety and tolerability of tapentadol extended release for the management of chronic low back pain or osteoarthritis pain. Pain Practice. 2010; 10 (5) 416-427.  

	Study Goals
	· Assess the long-term safety and tolerability of tapentadol ER in patients with chronic knee or hip osteoarthritis pain or low back pain.
· Primary endpoint: Number of Participants with Treatment-emergent Adverse Events (TEAE)
· Secondary endpoints: Change From Baseline in Average Pain Intensity Scores at Week 52 Using the Numerical Rating Scale (NRS)

	Methods
	Study Design

· Randomized, multicenter, parallel-group, open-label, active-controlled phase 3 trial

· 1,117  patients were included in the study after screening. Patients were assigned to treatment based on a computer-generated randomization

· Patients were randomized 4:1 to receive controlled, adjustable twice-daily doses of tapentadol ER (100 to 250 mg) or oxycodone HCL controlled release (CR; 20 to 50 mg).

· Study consisted of a screening period, a 3-7 day washout period, 1-week titration period and a 51-week maintenance period.

· Safety and tolerability was evaluated by treatment group. Assessments included adverse event (AE) reporting, vital signs measurements, physical examinations, clinical laboratory tests, Patient’s Assessment of Constipation Symptoms (PAC-SYM), the Clinical Opiate Withdrawal Scale (COWS) and the Subjective Opiate Withdrawal Scale (SOWS) questionnaires.

· Concomitant use other analgesics was not allowed during the study. NSAIDs could be used occasionally for fever or pain other than chronic pain (i.e. toothache), and aspirin <325 mg could be used for cardiac prophylaxis.

· Efficacy was assessed using patient ratings of their average pain intensity over the previous 24 hours on the 11-point NRS at each study visit.
Data Analysis

· Safety population  included all randomized patient who received at least 1 dose of study medication and the intended to treat (ITT) population

· Distribution of time to first incidence of TEAEs were determined using Kaplan-Meier estimates

	Criteria
	Inclusion criteria

· Men and nonpregnant, nonlactating women 18 years of older.

· Clinical diagnosis of knee or hip osteoarthritis with history of pain at the reference joint for at least 3 months or clinical diagnosis of low back pain of benign origin for at least 3 months

· Must be dissatisfied with their current analgesic therapy (e.g. Non-steroidal anti-inflammatory drugs NSAIDS, COX-2 inhibitors, opioids, acetaminophen

· Have a pain intensity >4 on Numerical Rating Scale

Exclusion criteria

· Life-long history of seizure disorder or epilepsy

· Any of the following within one year: mild/moderate traumatic brain injury, stroke, transient ischemic attack, and brain neoplasm

· Severe traumatic brain injury within 15 years (consisting of more than one of the following: brain contusion (injuries resulting in hemorrhage), intracranial hematoma, unconsciousness or post traumatic amnesia lasting for more than 24 hours) or residual sequelae suggesting transient changes in consciousness

· History of malignancy within past 2 years, with exception of a successfully treated basal cell carcinoma
· Presence of significant pain associated with conditions other than osteoarthritis or low back pain that could confound the assessment or self-evaluation of pain

	Results
	Safety Measure a

Tapentadol ER

N = 894

Oxycodone CR

N=223

NNH

TEAE (at least 1)
766 (85.7%)

202 (90.6%)

20

Efficacy
Tapentadol ER

Oxycodone CR

Baseline pain intensity score (mean)
7.6 (0.05)

7.6 (0.11)

Endpoint pain intensity score (mean)

4.4 (0.05)

4.5 (0.17)
· Patients completing treatment in the tapentadol ER and oxycodone CR groups were  46% (413/894) and 35% (78/223) respectively.

· TEAE requiring discontinuation was 22.7% (203/894) for the tapentadol ER group and 36% (82/223) in the oxycodone CR group. P <0.001

· The most common TEAEs reported were constipation, nausea, dizziness, somnolence, vomiting, headache, fatigue and pruritus.

· Gastrointestinal TEAEs were reported in 52% of the patients in tapentadol ER group and 64.1% of patients in the oxycodone CR group.

	Authors’

Conclusions
	· Tapentadol ER was associated with a lower incidence of gastrointestinal adverse effects than oxycodone CR including nausea, vomiting, and constipation despite the median duration of treatment being substantially longer with tapentadol ER than with oxycodone CR.

· The favorable GI tolerability profile observed for tapentadol ER over the 1-year treatment period may improve patient compliance with long-term analgesic treatment, as indicated by the reduction in TEAD-related discontinuations. 

	Critique
	Strengths

· Long-term study (one-year),  randomized controlled trial
Limitations

· The study excluded patients with renal insufficiency and patients with hepatic dysfunction which limits its generalizability.  

· Study and editorial was sponsored by the makers of tapentadol.

· Baseline characteristics were do not extrapolate well to VA population, majority of patients were females and <65 years of age

· Study was open-label meaning the investigators knew randomization of patients


Trial 6—Long term Phase III extended trial safety and tolerability of tapentadol ER
	Citation
	Johnson & Johnson Pharmaceutical Research & Development, LLC. An open-label extension study with flexible extended-release (ER) tapentadol to treat patients with moderate to severe chronic pain. US National Institute of Health. ClinicalTrials.gov. Accessed October 8, 2012.  

	Study Goals
	· Assess the long-term safety and tolerability of tapentadol ER in patients with chronic pain, osteoarthritis or lower back pain.
· Primary endpoint: Number of Participants with Treatment-emergent Adverse Events (TEAE)
· Secondary endpoints: Change From Baseline in Average Pain Intensity Scores at Week 52 Using the Numerical Rating Scale (NRS)

	Methods
	Study Design

· Open-label extension, single-arm, flexible dosing phase 3 trial 

· 1,154  patients were included in the study.

· Patients received adjustable twice-daily doses of tapentadol ER (100 to 250 mg)  for 52 weeks

· Visits were schedule every 4 weeks at which dose adjustments  and adverse effects were assessed

· Efficacy was assessed using patient ratings of their average pain intensity over the previous 24 hours on the 11-point NRS at each study visit.

· Analysis was intention to treat

	Criteria
	Inclusion criteria

· Non-lactating female subjects (Sexually active women must be postmenopausal, surgically sterile, or practicing an effective method of birth control [e.g., prescription oral contraceptives, contraceptive injections, intrauterine device, double barrier method, contraceptive patch, male partner sterilization] before entry and throughout the trial. Female patients of childbearing potential must have a negative pregnancy test at screening.)

· Completion of the expected double-blind treatment period of the pivotal Tapentadol  Phase 3 trials in osteoarthritis  or low back pain, or completion of the 1-year treatment period of the safety  Phase 3 trial in the non-European sites 
· Must be willing to take Tapentadol  extended release (ER) and the rescue medication supplied for the duration of the trial

Exclusion criteria

· History of alcohol and/or drug abuse, life-long history of seizure disorder or epilepsy, any of the following within the past year: mild/moderate traumatic brain injury, stroke, transient ischemic attack, or brain neoplasm

· Severe traumatic brain injury within the past 15 years

· Uncontrolled hypertension (repeated systolic blood pressure >160 mmHg or diastolic blood pressure >95 mmHg)

· Severely impaired renal function

· Moderately or severely impaired hepatic function

· Patients taking neuroleptics, monoamine oxidase inhibitors, or tricyclic antidepressants within 14 days prior to screening.

	Results
	Safety Measure 
Tapentadol ER (N = 1154)

TEAE (at least 1)
907 (78.6%)

Efficacy
Tapentadol ER

Change from baseline on numerical rating scale (mean)
-0.26 (±2.129)

· Patients completing treatment of tapentadol ER at 52 weeks was 669/1154 (57%)
· TEAE requiring discontinuation was 12.7% (146/1154) .
· The most common TEAEs reported were nausea, constipation, diarrhea, vomiting, fatigue, headache and dizziness.

	Critique
	Strengths

· Long-term study (one-year)
Limitations

· The study excluded patients with renal insufficiency , hepatic dysfunction, history of alcohol abuse and patient on concurrent neuroleptic medications which account for a large portion of the VA population. 

· Study and editorial was sponsored by the makers of tapentadol.

· Did not compare again active control.


� 	These findings are consistent with the reported effects of opioids for patients with osteoarthritis of the knee and hip; a Cochrane systematic review of placebo-controlled trials showed that opioids were associated with an NNT of 25 and an NNTH of 12 over a median treatment duration of 4 weeks (range, 3 days to 3 months).18
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