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Executive Summary:  

· Tapentadol is a centrally acting analgesic believed to act through a dual mechanism as a mu-opioid receptor agonist and an inhibitor of norepinephrine reuptake to provide analgesic effects.  

· Tapentadol immediate-release tablets are FDA approved for the treatment of moderate to severe acute pain in patients 18 years and older. 

· The recommended dose for adults is 50-100mg by mouth as needed every 4-6 hours without regard to meals.  If adequate pain control is not achieved following the initial dose, a second dose can be administered as early as 1 hour following the initial dose, with dose titration up to a maximum total daily dose of 700mg on the initial day of therapy.  Subsequent maximum daily dosing is 600mg. 

· No dose adjustments are required in patients with mild hepatic impairment.  In moderate hepatic failure an initial dose of 50mg every 8 hours is recommended.  Use of tapentadol in severe hepatic impairment is not recommended.
· No dose adjustments are required for mild to moderate renal impairment.  Use in severe renal impairment is not recommended.
· Equianalgesic dosing has not been established between tapentadol and any other opioids.

· The most common adverse events associated with tapentadol therapy at any dose include nausea, vomiting, dizziness, and somnolence.  Serious adverse events occurred in <1% of treated patients and included seizure, respiratory depression, and decreased oxygen saturation.

· Tapazol (5mg, 10mg, 15mg, 20mg tablets), Tramadol (50mg, 100mg, 200mg, 300mg tablets), and Neulasta (6 mg/0.6 ML)  have been identified as drugs that have look-alike sound-alike risk potential with tapentadol (50mg, 75mg, 100mg tablets).
· Daily cost for tapentadol therapy ranges from approximately $0.95-$11.40 per day and from $346.75-$4161.00 per year.  This is in comparison to formulary tramadol which costs approximately $0.019-$0.23 per day and $6.94–$83.95 per year.
· Conclusions:  
The mechanism by which tapentadol provides analgesia is similar to that of the current formulary alternative, tramadol.  In contrast to tramadol, tapentadol is not believed to provide analgesic affects through the inhibition of serotonin reuptake; however, similar to tramadol, tapentadol does have the potential for serotonin syndrome when used in combination with other agents that increase serotonin levels.  

Tapentadol has been classified as a Schedule II controlled substance, and thus requires a hardcopy prescription for each order.  Tapentadol also requires frequent daily dosing, similar to current formulary alternatives (NSAIDs, opioids, and non-opioids), resulting in no compliance benefit due to ease of administration.

Five major randomized, controlled trials of tapentadol showed statistically significant efficacy for pain relief in a dose-related manner when compared to placebo.  The trials evaluated tapentadol for acute moderate to severe pain including postoperative pain following bunionectomy (3 trials with NNT-50s ranging from 2.5 to 6 for tapentadol 50 to 100 mg versus 2.3 to 6 for oxycodone 10 to 15 mg); postsurgical pain following a dental procedure (NNT-50s ranging from 1.6 to 4.9 for tapentadol 50 to 200 mg versus 2.6 for morphine 60 mg and 2.0 for ibuprofen 400 mg); and pain in patients awaiting joint replacement surgery in end stage joint disease (NNT-50s of 7.1 and 7.7 for tapentadol 50 and 75 mg, respectively versus 8.3 for oxycodone 10 mg).  A sixth trial showed comparable analgesic efficacy and better gastrointestinal tolerability with scheduled doses of tapentadol 50–100 mg relative to oxycodone 10–15 mg (each drug given every 4–6 hours), with tolerability as a primary endpoint and efficacy as a secondary endpoint in patients with lower back pain  or osteoarthritis of the knee or hip over a 90-day period.  

Noninferiority comparisons in two of three trials showed that the analgesic effects of single doses of tapentadol IR 50–75 mg were not worse than those of oxycodone IR 10–15 mg in relieving moderate to severe end-stage joint disease pain or post-operative bunionectomy pain. Noninferiority comparisons in a third trial showed that tapentadol 75 mg was not noninferior (a priori) and that tapentadol 100 mg was noninferior (post hoc) to oxycodone 15 mg in moderate to severe postoperative bunionectomy pain. Tapentadol 100–200 mg and morphine IR 60 mg were comparable in analgesic efficacy in patients with moderate to severe postoperative dental pain.  There were no head to head trials with current pain medications adequately powered to show superiority.    
Five trials showed that tapentadol 50 and 75 mg caused significantly or numerically less nausea and/or vomiting than oxycodone 10–15 mg (i.e., at noninferior analgesic doses), with two of these trials also showing significantly or numerically less constipation with tapentadol 50, 75, or 100 mg. One of the five trials showed in post hoc comparisons of noninferior analgesic doses that tapentadol 100 mg was not significantly different from oxycodone 15 mg in terms of the incidence of nausea and/or vomiting. Thus, overall, tapentadol may have an advantage of less gastrointestinal adverse events over oxycodone. At comparable analgesic doses, tapentadol 100 and 200 mg had numerically less or similar incidences of nausea and/or vomiting and headache relative to morphine 60 mg. Tapentadol at these doses had numerically higher incidences of nausea and/or vomiting and similar incidences of headache compared with ibuprofen 400 mg.
Trial results had limited external validity to VA practice or older adults with co-existing medical conditions. All of the studies excluded patients with hepatic or renal insufficiency and one trial studied patients aged 18–45 years.  The longest safety trial, in which efficacy was a secondary outcome, was 90 days and the longest efficacy trial was 10 days in duration.  Long-term data is lacking for tapentadol.  
Tapentadol has a limited role in the treatment of acute pain in the VA as there are several formulary alternatives available. It may have lower gastrointestinal effects than oxycodone or morphine. In postoperative dental pain specifically, limited data suggests no apparent advantages over ibuprofen.    



Introduction

Tapentadol is a centrally acting dual-mechanism analgesic approved for treatment of moderate to severe pain in adults 18 years and older.  Tapentadol is the second opioid with norepinephrine reuptake inhibition, tramadol being the first, to be FDA approved.  Tapentadol has been 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 tapentadol 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.

Pharmacology1,2,3,4
Tapentadol is a centrally acting analgesic believed to act through a dual mechanism as a mu-opioid receptor agonist and an inhibitor of norepinephrine reuptake.  It is considered to be an opioid analgesic. Binding at the mu-opioid receptor results in inhibition of the ascending pain pathway, while an increased level of norepinephrine is thought to modify the descending pain pathway.  Tramadol, a widely utilized analgesic, works by a similar mechanism as a mu-opioid agonist and an 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.  Additionally, when studied in-vitro versus a number of selective serotonin reuptake inhibitors (SSRIs), the affinity for the serotonin receptors by tapentadol was 150-15,000 times weaker than that of the SSRIs.  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
Table 1:  Pharmacokinetics of tapentadol

	Mean absolute bioavailability
	32% (fasting)

	Time to maximum concentration*
	1.25 hours

	Volume of distribution
	540 +/- 98L

	Protein Binding
	~20%

	Terminal half-life
	4 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 March 2009
FDA Approved Indication(s) and Off-label Uses1
Tapentadol is FDA approved for the treatment of moderate to severe acute pain in patients 18 years and older. 
Current VA National Formulary Alternatives
Table 2:  Orally Administered Formulary Alternatives for Acute Pain
	Drug Class
	Formulary Agents
	Restrictions

	NSAIDS
	Diclofenac

Etodolac

Ibuprofen

Indomethacin
	Meloxicam

Naproxen

Piroxicam

Sulindac
	None

	Opioid Analgesics, Short-acting
	Codeine/Acetaminophen

Hydrocodone/Acetaminophen

Hydromorphone

Morphine
	Oxycodone

Oxycodone/Acetaminophen

Tramadol
	None

	Non-Opioid Analgesics
	Acetaminophen
	
	None


Dosage and Administration1
· Recommended dose for adults is 50-100mg by mouth as needed every 4-6 hours without regard to meals.
· If adequate pain control is not achieved following the initial dose, a second dose can be administered as early as 1 hour following the initial dose, with dose titration up to a maximum total daily dose of 700mg on the initial day of therapy.

· Subsequent maximum daily dosing is 600mg. 

· Hepatic Impairment

· No dose adjustment recommended in mild impairment

· In patients with moderate hepatic impairment, an initial dose of 50mg every 8 hours is recommended, with further dose/frequency titration based on resulting analgesia and tolerability.

· Use of tapentadol in severe hepatic impairment (Child-Pugh Class C) has not been studied and is not recommended.

· Renal Impairment:  

· No dose adjustments are recommended in mild to moderate renal impairment

· Use of tapentadol in severe renal impairment has not been studied and is not recommended. 
Dosage Forms/Strengths1
· 50mg, 75mg, and 100mg tablets

Efficacy 

Efficacy Measures

· Sum of pain intensity difference (SPID) using the 5-point pain relief numerical ranking scale (NRS) and 11-point pain intensity NRS as well as the patient global impression of change (PGIC)

· Total pain relief (TOTPAR) 

· Sum of total pain relief and pain intensity difference (SPRID)
· Responder rate at 48 hours for proportions of patients achieving ≥ 30% and ≥ 50% pain reductions
Summary of efficacy findings 

· Six randomized controlled trials studied postoperative pain following a bunionectomy (3 trials), postsurgical pain following a dental procedure (1 trial), pain in patients awaiting joint replacement surgery in end stage joint disease (1 trial), and chronic pain in patients with low back pain and osteoarthritis of the knee and hip (1 trial).  The patient population studied varied from ages 18-80 years old depending on the trial and were relatively healthy. 

· The trials showed a beneficial effect on pain relief when compared to placebo in terms of the sum of pain intensity difference (SPID; primary efficacy measure), total pain relief (TOTPAR), and sum of total pain relief and pain intensity difference (SPRID). 
· Two of the trials (Daniels, et al9,10) confirmed the noninferiority of oxycodone and tapentadol for pain relief.  The two trials differed in the strength of oxycodone and tapentadol studied, as well as in the number of patients allocated to each of the treatment groups.  The second Daniels, et al. trial was done to confirm the results of the first one.  The second trial did not go as in depth with the efficacy results and the allowed rescue medications differed. 
· Efficacy was studied over a maximum 10-day period and long-term efficacy trials have yet to be performed.  
· There were no head to head trials with current pain medications adequately powered to show superiority.  

· Primary endpoints: 5-day SPID, 2-day TOTPAR, 5-day TOTPAR, 10-day TOTPAR, 2-day SRPID, 5-day SPRID, 10-day SPRID, 8-hour TOTPAR, 48 hour-SPID.
Abbreviations for the Following Tables:  ER=extended release; IR=immediate release; LSMD = least squares mean difference; MOR = Morphine sulfate; NNT=number needed to treat; NNT-30 or -50 = Number needed to treat for at least 30% or 50% reduction in pain, respectively (calculated); PBO = Placebo; PGIC=patient global impression of change; PEM=primary efficacy measure; RDB=randomized double blind trial; SPID=sum of pain intensity difference; SPRID=sum of total pain relief and pain intensity difference; TOTPAR=total pain relief
Table 1
Trial in Patients with End-stage Joint Disease Pain
	Hartrick, et al.

End-stage Joint Disease Pain

N=659
Design: RDB superiority trial of tapentadol vs placebo and non-inferiority trial of tapentadol vs oxycodone with a margin of 10%. 
	Efficacy Endpoint
	Tapentadol IR

50 mg

N = 151
	Tapentadol IR

75 mg

N = 164
	Oxycodone HCl

IR 10 mg

N = 164
	PBO

N=168

	
	5-Day SPID (PEM) a [95% CI]
	101.2‡
[54.58-147.89]
	97.5‡
[51.81-143.26]
	111.9‡
[66.49-157.38]
	-

	
	30% reduction in pain intensity b
	43
	41
	40
	30



	
	NNT-30
	7.7
	9.0
	10
	—

	
	50% reduction in pain intensity b
	27
	26
	25
	13

	
	NNT-50
	7.1
	7.7
	8.3
	—


a LSMD vs. placebo

b Percent of patients achieving reduction in pain intensity at day 5
‡ P<0.05 vs. placebo 
Table 2
Trial in Postoperative Dental Pain
	Kleinert, et al. (2008)
Postsurgical Dental Pain

N=400

Design:  Phase II 2-center DD RDB
	Efficacy Endpoint
	Tapentadol IR
	MOR
60 mg

N = 51
	IBU

400 mg

N = 51
	PBO

N=51

	
	
	25 mg

N = 51
	50 mg

N = 50
	75 mg

N = 50
	100 mg

N=48
	200 mg

N = 50
	
	
	

	
	TOTPAR-8a (PEM)
	1.6
	3.2*
	5.0‡
	6.9‡#
	10.6‡#
	9.1‡#
	13.2‡#
	-

	
	50% reduction in pain intensity b
	32.7
	46.0**
	46.0**
	64.6+
	87.8+
	64.7+
	76.5+
	25.5

	
	NNT-50
	13.8
	4.9
	4.9
	2.6
	1.6
	2.6
	2.0
	—


a LSMD v placebo
b Percent of patients achieving reduction in pain intensity
*P < 0.05 versus placebo using a post hoc nonparametric analysis
‡P < 0.001 versus placebo using a post hoc nonparametric analysis

# P < 0.001 versus placebo using a parametric analysis
**P<0.5 versus placebo

+P<0.001 versus placebo
30% reduction in pain intensity not denoted in trial information. 
Table 3
First Trial in Postoperative Bunionectomy Pain
	Daniels, et al. (2009)10
Postoperative Bunionectomy Pain

N=602

Design:  Phase II MC RDB with noninferiority comparison of active treatments (10% margin)
	Efficacy Measure
	Tapentadol IR 50 mg

N = 119
	Tapentadol IR 75 mg

N = 120
	Tapentadol IR 100 mg

N = 118
	Oxycodone HCl IR 15 mg

N = 125
	PBO
N= 120

	
	48 hr-SPID (PEM) a
	94.6*
	114.6*
	142.7*
	147.8*
	—

	
	30% reduction in pain intensity, % of patients b
	64.7*
	68.3*
	78.8*
	78.4*
	40

	
	NNT-30
	4.0
	3.5
	2.6
	2.6
	—

	
	50% reduction in pain intensity, % of patients b
	58.0*
	56.7*
	70.3*
	72.8*
	30

	
	NNT-50
	3.6
	3.7
	2.5
	2.3
	—


a LSMD v placebo
b Percent of patients achieving reduction in pain intensity at 48 hours
* P<0.001 versus placebo

Table 4
Second Trial in Postoperative Bunionectomy Pain
	Daniels, et al. (2009)9
Postoperative Bunionectomy Pain

N=901

Design:  MC RDB with noninferiority comparison of active treatments
	Efficacy Measure
	Tapentadol IR

50 mg

N = 275
	Tapentadol IR 
75 mg

N = 278
	Oxycodone HCl

IR 10 mg

N = 279
	PBO
N= 69

	
	48 hr-SPIDa
	62.4*
	84.6*
	81.5*
	-

	
	30% reduction in pain intensity b
	77.5*
	76.3*
	75.2*
	58

	
	NNT-30
	5
	5
	6
	—

	
	50% reduction in pain intensity b
	64.7**
	64**
	64.4**
	47.8

	
	NNT-50
	6
	6
	6
	—


a LSMD v placebo
b Percent of patients achieving reduction in pain intensity

* P<0.001
**p<0.05

Table 5
Trial in Lower Back Pain or Osteoarthritic Pain
	Hale, et al. (2009)
Lower back pain or osteoarthritis of the hip or knee

N=849

Design:  90-day MC RDB tolerability study
	Efficacy Measure
	Tapentadol IR

50 mg or 100 mg q4–6h
N=679
	Oxycodone

10 mg or 15 mg q4–6h
N=170

	
	Pain Intensity a
	4.9
	5.2

	
	PGIC (%)a
	66
	62


a At end of study; secondary endpoint

Results were not analyzed statistically 
	Stegmann, et al.
Postbunionectomy pain

N=269

Design: 72h RDB efficacy and tolerability study
	Efficacy Measure a
	Tapentadol IR

50 mg

N = 67
	Tapentadol IR

100 mg

N = 68
	Oxycodone HCl

IR 10 mg

N = 67
	Placebo

N= 67

	
	SPI-24h
	8.3*
	12.7*
	6.2*
	-


aLSMD v placebo
For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 9).

Adverse Events (Safety Data) 1,5, 6, 9-11
The most common adverse events associated with tapentadol therapy at any dose include nausea, vomiting, dizziness, and somnolence.  
Table 6
Adverse Events Reported to Occur in ≥5% of Patients Treated With Any Dose of Tapentadol (%)
	
	Study
	Tapentadol

50mg
	Tapentadol

75mg
	Tapentadol

100mg
	Tapentadol

200mg
	Placebo

	Nausea
	1
	35
	38
	49
	N/A
	13

	
	2
	18
	21
	N/A
	N/A
	5

	
	3
	22
	16
	10
	50
	2

	
	4
	34
	45
	N/A
	N/A
	17

	
	5
	46.3
	N/A
	66.2
	N/A
	17.9

	Vomiting
	1
	18
	21
	32
	N/A
	3

	
	2
	7
	14
	N/A
	N/A
	4

	
	3
	10
	6
	6
	36
	2

	
	4
	12
	28
	N/A
	N/A
	0

	
	5
	16.4
	N/A
	35.3
	N/A
	1.5

	Constipation
	1
	7
	1
	10
	N/A
	1

	
	2
	4
	7
	N/A
	N/A
	2

	
	3
	N/A
	N/A
	N/A
	N/A
	N/A

	
	4
	8
	5
	N/A
	N/A
	1

	
	5
	6.0
	N/A
	7.4
	N/A
	1.5

	Dizziness
	1
	16
	22
	31
	N/A
	5

	
	2
	18
	26
	N/A
	N/A
	5

	
	3
	24
	26
	38
	60
	14

	
	4
	15
	25
	N/A
	N/A
	10

	
	5
	32.8
	N/A
	64.7
	N/A
	14.9

	Somnolence
	1
	12
	13
	21
	N/A
	1

	
	2
	6
	10
	N/A
	N/A
	1

	
	3
	6
	12
	19
	26
	2

	
	4
	20
	19
	N/A
	N/A
	16

	
	5
	28.4
	N/A
	36.8
	N/A
	7.5

	Pruritis
	1
	3
	9
	17
	N/A
	1

	
	2
	2
	5
	N/A
	N/A
	3

	
	3
	0
	2
	0
	6
	0

	
	4
	5
	8
	N/A
	N/A
	3

	
	5
	7.5
	N/A
	13.2
	N/A
	0


(1) Hartrick et.al.  20095; (2) Kleniert et.al. 20086; (3) Daniels et.al. 20099; (4) Daniels et.al. 200910 ; (5) Stegmann et. al. 200811
Deaths and Other Serious Adverse Events 

No deaths have been reported with tapentadol.  Serious adverse events occurred in <1% of treated patients and included seizure, respiratory depression, and decreased oxygen saturation.
Other Adverse Events

Additional adverse events reported in clinical trials ≥1% but <5%  include dry mouth, dyspepsia, fatigue, feeling hot, nasopharyngitis, upper respiratory tract infection, urinary tract infection, decreased appetite, arthralgia, tremor, lethargy, insomnia, abnormal dreams, anxiety, hyperhidrosis, rash, and hot flashes. 
Contraindications (Absolute)
· Use of tapentadol is contraindicated in the following patient populations:

· Impaired pulmonary function, including significant respiratory depression, acute or severe bronchial asthma, or hypercapnia if administered in an unmonitored setting or in the absence of resuscitative equipment.  

· Confirmed or suspected paralytic ileus

· Current use or recent use (<14 days) of monoamine oxidase inhibitors.

Warnings and Precautions
· Tapentadol can cause respiratory depression; caution should be used in patients with risk for hypoxia or hypercapnia 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.

· Tapentadol has the potential to cause increase intracranial pressure, thus should be used cautiously in patients with evidence of head injury or increased intracranial pressure.

· Tapentadol should be used with caution in patients at risk for or with a history of seizure as tapentadol use has not been assessed in this patient population.

· Tapentadol results in increased levels of serotonin, thus should be used cautiously in patients taking other medications that can increase serotonin levels, to prevent risk of serotonin syndrome. 

· Abrupt discontinuation of tapentadol may result in withdrawal symptoms, dose tapering should be considered.
· 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 elimination of tapentadol is limited thus use is not recommended during breast feeding.
Postmarketing Safety Experience 

No data

Sentinel Events

None
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, Tramadol

	LA/SA for brand name Nucynta:  
	Neulasta


Drug Interactions1
Tapentadol is primarily metabolized by glucuronidation (70%) and to a lesser extent by cytochrome P450 (CYP2C9/2C19 (13%), CYP2D6 (3%)).  The active drug which is metabolized by cytochrome P450 enzymes is then further metabolized via glucuronidation, thus resulting in minimal drug/drug interaction as a result of cytochrome P450 induction or inhibition.

Pharmacodynamic drug-drug interactions exist due to potential additive effects with other CNS depressing medications.  Concomitant use of tapentadol and monoamine oxidase inhibitors may result in elevated levels of serotonin and is contraindicated.  Concomitant use of tapentadol with medications that increase serotonin level (serotonin reuptake inhibitors, serotonin and norepinephrine reuptake inhibitors, and tricyclic antidepressants) can increase the risk of serotonin syndrome (please see pharmacology section for further information). 
Acquisition Costs

Table 7
VA Acquisition Cost
	Drug
	Dose
	Cost/Day ($)
	Cost/Year ($)

	Tapentadol
	50-600mg/day (100mg tablets)
	0.95–11.40
	346.75–4161.00

	Tramadol
	50-400mg/day (50mg tablets)
	0.019–0.23
	6.94–83.95

	

	
	Tablet Size
	Cost/Tablet ($)
	

	Tapentadol
	50mg tablet (100mg tablets split)
	0.95
	

	Tapentadol
	75mg tablet
	1.42
	

	Tapentadol
	100mg tablet
	1.90
	


Lowest VA cost as of 4/20/2010
Pharmacoeconomic Analysis

No pharmacoeconomic analysis is currently available regarding tapentadol.
Conclusions
The mechanism by which tapentadol provides analgesia is similar to that of the current formulary alternative, tramadol.  In contrast to tramadol, tapentadol is not believed to provide analgesic affects through the inhibition of serotonin reuptake; however, similar to tramadol, tapentadol does have the potential for serotonin syndrome when used in combination with other agents that increase serotonin levels.  

Tapentadol has been classified as a Schedule II controlled substance, and thus requires a hardcopy prescription for each order.  Tapentadol also requires frequent daily dosing, similar to current formulary alternatives (NSAIDs, opioids, and non-opioids), resulting in no compliance benefit due to ease of administration.

Five major randomized, controlled trials of tapentadol showed statistically significant efficacy for pain relief in a dose-related manner when compared to placebo.  The trials evaluated tapentadol for acute moderate to severe pain including postoperative pain following bunionectomy (3 trials with NNT-50s ranging from 2.5 to 6 for tapentadol 50 to 100 mg versus 2.3 to 6 for oxycodone 10 to 15 mg); postsurgical pain following a dental procedure (NNT-50s ranging from 1.6 to 4.9 for tapentadol 50 to 200 mg versus 2.6 for morphine 60 mg and 2.0 for ibuprofen 400 mg); and pain in patients awaiting joint replacement surgery in end stage joint disease (NNT-50s of 7.1 and 7.7 for tapentadol 50 and 75 mg, respectively versus 8.3 for oxycodone 10 mg).  A sixth trial showed comparable analgesic efficacy and better gastrointestinal tolerability with scheduled doses of tapentadol 50–100 mg relative to oxycodone 10–15 mg (each drug given every 4–6 hours), with tolerability as a primary endpoint and efficacy as a secondary endpoint in patients with lower back pain  or osteoarthritis of the knee or hip over a 90-day period.  

Noninferiority comparisons in two of three trials showed that the analgesic effects of single doses of tapentadol IR 50–75 mg were not worse than those of oxycodone IR 10–15 mg in relieving moderate to severe end-stage joint disease pain or post-operative bunionectomy pain. Noninferiority comparisons in a third trial showed that tapentadol 75 mg was not noninferior (a priori) and that tapentadol 100 mg was noninferior (post hoc) to oxycodone 15 mg in moderate to severe postoperative bunionectomy pain. Tapentadol 100–200 mg and morphine IR 60 mg were comparable in analgesic efficacy in patients with moderate to severe postoperative dental pain.  There were no head to head trials with current pain medications adequately powered to show superiority.    
Five trials showed that tapentadol 50 and 75 mg caused significantly or numerically less nausea and/or vomiting than oxycodone 10–15 mg (i.e., at noninferior analgesic doses), with two of these trials also showing significantly or numerically less constipation with tapentadol 50, 75, or 100 mg. One of the five trials showed in post hoc comparisons of noninferior analgesic doses that tapentadol 100 mg was not significantly different from oxycodone 15 mg in terms of the incidence of nausea and/or vomiting. Thus, overall, tapentadol may have an advantage of less gastrointestinal adverse events over oxycodone. At comparable analgesic doses, tapentadol 100 and 200 mg had numerically less or similar incidences of nausea and/or vomiting and headache relative to morphine 60 mg. Tapentadol at these doses had numerically higher incidences of nausea and/or vomiting and similar incidences of headache compared with ibuprofen 400 mg.
Trial results had limited external validity to VA practice or older adults with co-existing medical conditions. All of the studies excluded patients with hepatic or renal insufficiency and one trial studied patients aged 18–45 years.  The longest safety trial, in which efficacy was a secondary outcome, was 90 days and the longest efficacy trial was 10 days in duration.  Long-term data is lacking for tapentadol.  
Tapentadol has a limited role in the treatment of acute pain in the VA as there are several formulary alternatives available. It may have lower gastrointestinal effects than oxycodone or morphine. In postoperative dental pain specifically, limited data suggests no apparent advantages over ibuprofen.    
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1995 to January 2010) using the search terms <tapentadol> and <Nucynta>.  The search was limited to studies performed in humans and published in English language.  Reference lists of review articles and the manufacturer’s package insert dossier were searched for relevant clinical trials.  All randomized controlled trials published in peer-reviewed journals were included. FDA Medical Reviews were also reviewed for additional nonpublished trial data. 
Abbreviations used in appendices: SPID=sum of pain intensity difference; TOTPAR=total pain relief; SPRID=sum of total pain relief and pain intensity difference; IR=immediate release; ER=extended release; PGIC=patient global impression of change; OA=osteoarthritis, SOWS=Subjective opioid withdrawal scale; COWS=clinical opioid withdrawal scale
Trial 1

	Citation
	Hartrick C, Van Hove I, Stegmann J, Oh C, Upmalis D.  Efficacy and Tolerability of Tapentadol Immediate Release and Oxycodone HCL Immediate Release in Patients Awaiting Primary Joint Replacement Surgery of End-Stage Joint Disease: A 10-Day, Phase III, Randomized, Double-Blind, Active- and Placebo-Controlled Study.  Clinical Therapeutics 2009 November 2;31(2): 260-271.  

	Study Goals
	· Assess the efficacy and tolerability of tapentadol immediate release (IR) in patients who were candidates for joint replacement surgery due to end stage joint disease.  Compare tapentadol IR with oxycodone IR with respect to efficacy and tolerability.

· Primary endpoint: SPID over 5 days 
· Secondary endpoints: 2- and 10-day SPID; 2- 5- 10 day TOTPAR and SPRID

	Methods
	Study Design

· 20 day screening period, 7 day run-in period, 10 day double-blind treatment period and 5 day follow-up period.  

· 659 patients were included in the study after screening.  Baseline characteristics were similar between groups.

· Patients were randomized 1:1:1:1 to receive tapentadol IR 50 mg, tapentadol IR 75 mg, oxycodone HCl IR 10 mg, or placebo.  Randomization was balanced using permuted blocks of treatment and was stratified by study center.  

· Study medication was provided in the form of a blister card and patients were instructed to take the medication every 4 to 6 hours while awake with a maximum of 6 doses per day.  Patients were instructed to return all unused medication after day 10 for compliance assessment and calculation of the mean daily dose.  

· Efficacy was evaluated through pain assessments performed twice daily and at the end of the study.  Endpoints included SPID, TOTPAR and SPRID.

Data Analysis

· mITT for efficacy and safety analyses; LOCF, BOCF also done for primary efficacy measure (5-d SPID); p-values adjusted for multiple comparisons using Hochberg’s procedure
· 156 patients per treatment group would provide 90% power to show a significant difference between at least one tapentadol dose group and the placebo group with a=0.05.  

· SPID, TOTPAR, SPRID were analyzed using an analysis of covariance model with treatment and pooled center as factors and baseline pain intensity as covariate.  

· Pairwise treatment differences were estimated based on the least squares mean difference from placebo  
Noninferiority tests for tapentadol 50 and 75 mg vs. oxycodone 10 mg with margin of 10% (prespecified secondary efficacy analyses)

	Criteria
	Inclusion criteria

· Men and women aged 18 to 80 years old who were candidates for primary joint replacement surgery due to end stage joint disease requiring daily doses of analgesics 

· Patients had to report a mean pain intensity score > 5 on an 11-point numerical rating scale over 3 days of pain measurements completed 

Exclusion criteria

· History of chronic hepatitis B or C infection, HIV infection, malignancy (within the last 2 years), history of alcohol or drug abuse, or suspected or apparent seizure disorders

· Concomitant autoimmune inflammatory conditions involving the target joint, acute crystal-induced arthropathy (within 6 months before screening)

· Moderate to severe renal insufficiency or hepatic impairment  

· Patients who had received systemic steroid therapy or extended release opioids within 4 weeks before screening

· Patients taking IR opioids >4 days per week within 28 days of the screening period  or ER opioids within 28 days of the screening period

· Patients receiving an experimental drug or used an experimental device within 28 days of study entry

· History of sensitivity to tapentadol oxycodone, hydromorphone, morphine, fentanyl or their excipients were excluded.  

· Participation in previous studies of tapentadol

	Results
	Efficacy Measure a

Tapentadol IR

50 mg

N = 151

Tapentadol IR

75 mg

N = 164

Oxycodone HCl

IR 10 mg

N = 164

Placebo

N= 168

5-Day SPID
[95% CI]
(101.2)‡
[54.58-147.89]
(97.5)‡
[51.81-143.26]
(111.9)‡
[66.49-157.38]
—
30% reduction in pain intensity b
43

NNT 7.7
41

NNT 9.0

40

NNT 10.0
30

50% reduction in pain intensity b
27

NNT 7.1
26

NNT 7.7

25

NNT 8.3
13
a mean
b Percent of patients achieving reduction in pain intensity
c 95% CI not reported

( ) = Least squares mean difference vs placebo
‡ P<0.001 vs placebo 
Adverse events
The majority of adverse events were mild to moderate.  There was a statistically significant difference (nominal p < 0.001) between oxycodone and tapentadol showing that tapentadol had better GI tolerability.  
Odds ratios (95% CI) for tapentadol 50 mg and 75 mg vs. oxycodone 10 mg:


Nausea and/or vomiting:  0.21 (0.128–0.339) and 0.32 (0.204–0.501)


Constipation:  0.13 (0.057–0.302) and 0.20 (0.098–0.398)

Rates of treatment discontinuation were highest in the tapentadol 75 mg group and adverse effects were the primary reason for study discontinuation.  

	Authors’ Conclusions
	· Both doses of tapentadol IR were superior to placebo and noninferior to oxycodone HCl IR10 mg in relieving moderate to severe pain caused by end-stage joint disease
· A dose-response relationship in efficacy was not seen with the two doses of tapentadol.
· Tapentadol had better gastrointestinal tolerability versus oxycodone IR. 

	Critique
	Strengths

· Study has external validity to the VA population given the age and disease state studied.
· Study utilized previously validated efficacy analyses (SPID, SPRID, and TOTPAR).
Limitations

· The study excluded patients with moderate to severe renal insufficiency and patients with hepatic dysfunction which limits its generalizability.  Parameters for these exclusions were not defined.

· Study was sponsored by makers of tapentadol; researchers were employees and stockholders at that company.

· Study not adequately powered to detect differences between tapentadol and oxycodone.

· Study lacks external validity and therefore does not have place in therapy.  


Trial 2

	Citation
	Kleinert R, Lange C, Steup A, Black P, Goldberg J, Desjardins P. Single Dose Analgesic Efficacy of Tapentadol in Postsurgical Dental Pain: The results of a Randomized Double-Blind, Placebo-Controlled Study.  Anesthesia and Analgesia 2008 December 6;107:2048-2055.

	Study Goals
	Compare the efficacy and tolerability of tapentadol and a standard dose of morphine with placebo in a model of moderate to severe post-operative dental pain.

	Methods
	Study Design 

· Phase II, single-dose, double-dummy, randomized, double-blind, active- and placebo-controlled study conducted at 2 centers

· 400 patients were randomly assigned to receive a single, oral dose of one of the following: tapentadol HCl 25, 50, 75, 100, or 200 mg; morphine sulfate 60 mg; ibuprofen 400 mg; or placebo. Ibuprofen was used as a control to show the sensitivity of the pain model used in this study.
· Baseline characteristics were similar among groups

· Primary efficacy end point was TOTPAR-8

· Patients recorded their pain intensity and relief at 15, 30 and 45 min and 1, 1.5, 2, 3, 4, 5, 6, 7, and 8 h after study medication administration.  

· Patients recorded time to use of rescue medication and time to perceptible pain relief 

Data Analysis

· A sample size of N = 50 for each group was needed to show the difference between tapentadol and placebo (90% power)

· Pairwise comparisons for study drugs versus placebo were performed using the Fischer least significant difference test
· Study not powered to detect differences between tapentadol and morphine

· mITT for efficacy and safety analyses; linear interpolation for missing data within 2 h and LOCF for missing data after 2 h.

	Criteria
	Inclusion criteria

· Men and women 18-45 years undergoing mandibular third molar extraction with bone removal

· Patients with moderate to severe pain within 6 hours post-surgery

· Women with a negative pregnancy test

· Negative urine test for drug abuse

Exclusion criteria

· Use of centrally acting substances during the study
· History of an upper GI disorder within 6 months
· Contraindications to study medication or comparators
· Any bleeding disorder
· Dysphagia
· Serious complications after molar extraction
· Chronic hepatic, renal or GI disease

	Results
	Efficacy Measure
Tapentadol HCl
Morphine

Sulfate

60 mg

N = 51

IBU

400 mg

N = 51

PBO
N= 51

25 mg

N = 51

50 mg 

N = 50

75 mg

N = 50

100 mg

N=48

200 mg 

N = 50

TOTPAR-8a,c
6.3

7.9*

9.7‡
11.6‡#
15.3‡#
13.8‡#
17.9‡#
4.7

50% reduction in pain intensity b,c
32.7

46.0**

46.0**

64.6+

87.8+

64.7+

76.5+

25.5

NNT-50

13.8

4.9

4.9

2.6

1.6

2.6

2.0

—

a mean total pain relief over 8 hours
b Percent of patients achieving reduction in pain intensity

c 95% CI not reported
*P < 0.05 versus placebo using a post hoc nonparametric analysis

‡P < 0.001 versus placebo using a post hoc nonparametric analysis

# P < 0.001 versus placebo using a parametric analysis
**P<0.5 versus placebo

+P<0.001 versus placebo

Median time to peak pain reduction for tapentadol 100 and 200 mg vs. morphine 60 mg:  1.9 and 2.0 vs. 4.0 h, respectively (no statistics).
Median time to perceptible pain relief:  < 1 h for tapentadol ≥ 75 mg and morphine 60 mg

Median time to onset of analgesia:  8.0 h for tapentadol 25, 50, and 75 mg; 1.6 h for 100 mg; 0.7 h for 200 mg; 1.2 h for morphine; 0.9 h for ibuprofen.
Adverse events
Experienced at least 1 AE (from lowest to highest rates, no statistics):  ibuprofen 400 mg 37%; placebo 49%; tapentadol 25 mg 51%; tapentdol 75 mg 60%; tapentadol 100 mg 73%; tapentadol 50 mg 82%; morphine sulfate 60 mg 84%; tapentadol 200 mg 92%

Compared with morphine, tapentadol was associated with a decreased incidence in nausea and vomiting and appeared more favorable although not statistically significant.  No patients discontinued treatment due to adverse effects. 

	Conclusions
	· A single oral dose of tapentadol 75 mg, 100 mg or 200 mg provided significantly greater pain relief compared to the placebo based on the TOTPAR-8

· Results depict analgesic efficacy with increased dose

· Analgesic dose of tapentadol HCl 100 mg to 200 mg were comparable with morphine sulfate 60 mg 

	Critique
	Strengths

· Double-blind, placebo controlled trial

· Study utilized previously validated efficacy analyses (TOTPAR).
Limitations

· Limited external validity to the VA population (for those undergoing dental procedures)
· Age studied was 18-45 years old

· Studied effects of a single dose of the medication

· Excluded patients with chronic renal, hepatic or GI dysfunction which limits generalizability

· Not adequately powered to show differences between tapentadol and morphine

· Does not have a place in therapy as it did not show superiority to formulary alternatives.


Trial 3
	Citation
	Daniels S, et al. A randomized double-blind placebo-controlled phase 3 study of relative efficacy and tolerability of tapentadol IR and oxycodone IR for acute pain. Current Medical Research and Opinion 2009 June; 25(6); 1551-1561. 

	Study Goals
	To evaluate the efficacy and tolerability of tapentadol IR and oxycodone IR for management of moderate to severe pain following orthopedic surgery.

	Methods
	Study Design 

· N=901
· Randomized, double-blind, placebo controlled, parallel group, multicenter study

· Patients assigned in 4:4:4:1 ration to receive tapentadol 50 mg, tapentadol 75 mg, oxycodone 10 mg, or placebo over a 72 h double blind period.

· Treated every 4-6 hours

· Could take up to 2 g of acetaminophen within first 12 hours after first dose of study medication
· Baseline characteristics were similar between groups

· Primary efficacy endpoint: SPID over the first 48 hours

· Secondary efficacy endpoint: SPID over the first 12, 24, and 72 h, responder rates based on the reduction of pain intensity compared with baseline, SPRID over 72 hrs of treatment, responder rates at 48 h post baseline and PGIC.
Data Analysis

· Non-inferiority analysis, 276 patients would provide 90% power to demonstrate noninferiority between oxycodone and tapentadol and superiority to placebo.
· Pairwise treatment differences were estimated based on the least squares mean difference
· Hochberg procedure was used to adjust p values

	Criteria
	Inclusion criteria
· Patients 18 to 80 years old who were scheduled to undergo a bunionectomy.  
· Pain score of 4 or more on an 11-point numerical rating scale on first post-op day

· American Society of Anesthesiologists class II status or less

· Sexually active women were post menopausal or on birth control

Exclusion criteria

· History of seizure or increased risk of seizure
· History of malignancy except for basal cell carcinoma within last 2 years
· History of drug or alcohol abuse
· Acute gout or pseudogout
· History of HIV 1 or 2 infection
· Active infection Severe renal insufficiency or hepatic impairment
· Autoimmune disease
· Adverse effects with the potential to alter the efficacy or safety assessments
· Currently treated with MAOIs, TCAs, neuroleptics, or SSRIs 
· Patients on a stable dose of SSRIs for 30 days prior to screening period were not excluded
· History of hypersensitivity or allergies to acetaminophen or opioid analgesics 
· Systemic steroid therapy

	Results
	Efficacy Measure
Tapentadol IR

50 mg

N = 275
Tapentadol IR 75 mg

N = 278
Oxycodone HCl

IR 10 mg

N = 279
Placebo

N= 69
48 hr-SPIDa (95% CI)
62.4*
(39.01-85.73)
84.6*
(61.29-107.96)
81.5*
(58.13-104.79)
-
30% reduction in pain intensity b,c
77.5*

NNT 5
76.3*

NNT 5
75.2*

NNT 6
58
50% reduction in pain intensity b,c
64.7**

NNT 6

64**

NNT 6

64.4**

NNT 6

47.8

a LSMD v placebo
b Percent of patients achieving reduction in pain intensity

c No 95% CI reported

* P<0.001
**p<0.05

Adverse events

Safety analyses showed that a significantly lower number of patients in the tapentadol 50 mg group experienced nausea or vomiting compared to the oxycodone 10 mg group (p<0.001).  There was a nonstatistically significant difference in nausea and vomiting experienced between the tapentadol 75 mg group and the oxycodone 10 mg group.  Less than 3% of all patients discontinued the trial due to adverse effects.  

	Conclusions
	Tapentadol IR (50 mg and 100 mg) provides significant relief of acute pain after orthopedic surgery compared to placebo and was shown to be noninferior for pain relief compared to oxycodone 10 mg.  Tapentadol 50 mg showed a significant decrease in the incidence of nausea and vomiting compared to oxycodone 10 mg.  

	Critique
	Strengths

· Double blind, placebo controlled

· Studied multiple doses of the study drug

· Has external validity for the VA population 

Limitations

· Study was sponsored by makers of tapentadol

· Intense dose monitoring and thorough nursing care throughout the study were unlikely to represent actual situation
· Does not have a place in therapy as was not adequately powered to show superiority to formulary alternatives.
· Not adequately powered to show differences between tapentadol and oxycodone


Trial 4

	Citation
	Daniels S, Upmalis D, Okamoto A, Lange C, Haeussler J.  A randomized, double-blind, phase III study comparing multiple doses of tapentadol IR, oxycodone IR, and placebo for postoperative (bunionectomy) pain.  Current Medical Research and Opinion 2009 Nov 2; 25(3):765-776.

	Study Goals
	To evaluate tapentadol IR for pain relief following orthopedic bunionectomy surgery.

	Methods
	Study Design 

· 603 patients were randomly assigned to 1 of 5 treatment groups: tapentadol IR 50 mg, tapentadol IR 75 mg, tapentadol IR 100 mg, oxycodone HCl IR 15 mg, or placebo

· Baseline characteristics were similar between groups

· Study included a screening period, surgical period, qualification period, and a double-blind inpatient treatment period of 72 hours

· Postoperative anesthesia was terminated at 3am following surgery and patients were included or excluded based on criteria

· Patients could take study medication every 4 hours but had to take it at least every 6 hours

· During the double-blind treatment period, patients were withdrawn from the study if they took rescue medication

· Primary efficacy endpoint: SPID over the first 48 hours

· Secondary efficacy endpoint: SPID over the first 12, 24, and 72 h, responder rates based on the reduction of pain intensity compared with baseline, TOTPAR and SPRID over the first 12, 24, 48, and 72 hours of treatment, time to first rescue medication and PGIC

Data Analysis

· 120 patients for each group would provide 90% power to demonstrate the effect of at least one tapentadol group compared to placebo
· Pairwise treatment differences were estimated based on the least squares mean difference
· Hochberg procedure was used to adjust p values to adjust for multiplicity
· Noninferiority analysis of tapentadol 75 mg vs. oxycodone 15 mg with 10% margin
· mITT efficacy analyses; LOCF; linear interpolation for intermittent missing data

	Criteria
	Inclusion criteria
· Patients 18 to 80 years old experiencing pain after the cessation of postoperative analgesia following bunionectomy

· Pain score of 4 or more on an 11-point numerical rating scale on first post-op day

· American Society of Anesthesiologists class III status or less

· Sexually active women were post menopausal or on birth control

Exclusion criteria

· History of seizure or increased risk of seizure
· History of malignancy except for basal cell carcinoma within last 2 years
· History of drug or alcohol abuse
· History of HIV 1 or 2 infection
· Active infection such as osteomyelitis or hepatitis B or C
· Severe renal insufficiency or hepatic impairment
· Active autoinflammatory conditions
· Adverse effects with the potential to alter the efficacy or safety assessments
· Currently treated with MAOIs, TCAs, neuroleptics, or SSRIs 
· patients on a stable dose of SSRIs for 30 days prior to screening period were not excluded
· History of hypersensitivity or allergies to tapentadol, oxycodone, hydromorphone, morphine or fentanyl

	Results
	Efficacy Measure a
Tapentadol IR

50 mg

N = 119

Tapentadol IR 75 mg

N = 120

Tapentadol IR

100 mg

N = 118

Oxycodone HCl

IR 15 mg

N = 125

Placebo

N= 120

48 hr-SPIDc
119.1*

139.1*

167.2*

172.3*

24.5

30% reduction in pain intensity b,c
64.7*

NNT 4.0

68.3*

NNT 3.5

78.8*

NNT 2.6

78.4*

NNT 2.6

40

50% reduction in pain intensity b,c
58.0*

NNT 3.6

56.7*

NNT3.7

70.3*

NNT 2.5

72.8*

NNT 2.3

30

a based on an analysis of covariance model with treatment and center as factors and baseline pain intensity as a covariate

b Percent of patients achieving reduction in pain intensity

c 95% CI not reported

* P<0.001

Comparison of Active Treatments:  Tapentadol 75 mg was NOT noninferior to oxycodone 15 mg based on SPID48 scores (139.1 vs. 172.3; prespecified analysis). The lower bound of the two-sided 95% CI (–56) exceeded the specified noninferiority margin (–48); therefore, analgesic levels were different. Post hoc noninferiority analyses showed that tapentadol 100 mg was noninferior to oxycodone 15 mg (SPID48 scores, 167.2 vs. 172.3).

Adverse events

Tapentadol 75 mg had a lower incidence of nausea and/or vomiting than oxycodone (41% vs. 70%; nominal p<0.001); however, according to the authors,  this comparison was not clinically meaningful because of the difference in analgesic levels established by the noninferiority analyses. At doses shown to be noninferior in post hoc analyses, tapentadol 100 mg had a significantly lower incidence of nausea and/or vomiting vs. oxycodone 15 mg (53% vs. 70%; p = 0.007)

13 patients withdrew from the study due to adverse events – 1 patient in the placebo group, 10 total in the tapentadol groups, and 2 in the oxycodone group.  7 of the 13 discontinuations were related to events typical of mu agonists.

	Conclusions
	Tapentadol IR (50, 75, 100 mg) provides significant relief of acute pain after orthopedic surgery compared to placebo.  

	Critique
	Strengths

· Double blind, placebo controlled

· Studied multiple doses of the study drug

· Has external validity for the VA population 

Limitations

· Study was sponsored by makers of tapentadol

· Intense dose monitoring and thorough nursing care throughout the study were unlikely to represent actual situation
· Does not have a place in therapy as was not adequately powered to show superiority to formulary alternatives.


Trial 5
	Citation
	Hale M, Upmalis D, Okamoto A, Lange C, Rauschkolb C. Tolerability of tapentadol immediate release in patients with lower back pain or osteoarthritis of the hip or knee over 90 days: a randomized double-blind study. Current Medical Research and Opinion 2009 May; 25(5):1095-1104. 

	Study Goals
	Evaluate the tolerability of tapentadol IR and oxycodone IR for low back pain or osteoarthritis pain (knee or hip) using flexible dosing over 90 days. 

	Methods
	Study Design 

· Screening period (days -28 to -1) followed by double blind treatment period (days 1 to 91) and 3 day follow up period (days 93-95).

· Randomly assigned in 4:1 ratio to receive tapentadol or oxycodone 

· Patients in tapentadol group could take flexible oral dose of tapentadol 50 mg or 100 mg every 4-6 hours, max 600 mg/day    

· Patients in oxycodone group could take flexible oral dose of oxycodone 10 mg or 15 mg every 4-6 hours, max 90 mg/day

· Rescue medications (acetaminophen, ibuprofen) were allowed no more than 3 days/week   

· Primary endpoint:  tolerability of tapentadol with longer-term exposure

· Secondary endpoint: efficacy of tapentadol 

Data Analysis

Efficacy assessed through pain intensity assessments using PGIC and NRS.  No statistical analysis was used to assess efficacy.  

	Criteria
	Inclusion criteria

· Clinical diagnosis of low back pain or OA pain of the knee or hip for at least 3 months

· Men and women 18 years or older

· Pain intensity score > 4 on an 11 point NRS while taking non-opioid analgesics or following a 24-hour washout of opioid analgesics

· Women used acceptable method of birth control
Exclusion criteria

· Uncontrolled hypertension, uncontrolled or poorly controlled psychiatric disorders, or other medical conditions
· Chronic hepatitis B or C  or HIV
· Malignancy in past 2 years
· Seizure or epilepsy disorder
· Alcohol or drug abuse
· Autoimmune inflammatory conditions, acute-crystal induce arthropathy
· Moderate to severe hepatic or renal insufficiency
· Systemic steroid therapy within 3 months of study screening
· Patients taking MAO-Is, TCAs, SSRIs, SNRIS, or neuroleptics
· Use of experimental drug or device within 30 days
· Hypersensitivity to tapentadol, oxycodone, hydromorphone, morphine, or fentanyl


	Results
	Safety Measure
Tapentadol IR

50 mg or 100 mg

N=679

Oxycodone 

10 mg or 15 mg

N=170

 WDAEs
20.8
30.6
Gastrointestinal a, b
44.2

63.5

Nervous System a
36.7

37.1

Skin and Tissue a
8.5

15.9

Withdrew from trial

42.4%

49.4%

COWS a
17 c
29 c
SOWS score

6.9

8.7

Efficacy Measure
Pain Intensity at end point
4.9
5.2
PGIC (%)
66

62

a incidence in % of adverse event
b statistically significant less nausea and vomiting in patients in tapentadol group (p<0.001)

c p<0.05

Results not significant unless noted above.  

	Conclusions
	Authors concluded that tapentadol provides effective analgesia with improved gastrointestinal tolerability.  

	Critique
	Strengths

· Double blind study
· Studied tolerability over longer-term – 90 days
· Has external validity for the VA population 

Limitations

· Study allowed for flexible dosing so amount of medication used was not standardized

· Did not perform statistical analysis on efficacy measures between oxycodone and tapentadol

· Trial was not placebo controlled


Trial 6
	Citation
	Stegmann J, Weber H, Steup A, Okamoto A, Upmalis D, Daniels S. The efficacy and tolerability of multiple-dose tapentadol immediate release for the relief of acute pain following orthopedic (bunionectomy) surgery.  Current Medical Research and Opinion 2008 Sept 3; 24 (11):3185-3196.

	Study Goals
	To assess the efficacy and tolerability of tapentadol in post surgical pain. 

	Methods
	Study Design 

· 269 patients randomly assigned to receive tapentadol 50 mg, tapentadol 100 mg, oxycodone 10 mg or placebo. 

· First dose of study medication was administered on study day 2 (post-op day 1) and ended on study day 5 at 6am. 

· Patients could use acetaminophen 1 g for pain relief within 4 h after the second study drug dose as first line rescue, then 400 mg of ibuprofen or ≤30 mg of ketorolac.  If that was inadequate,  5mg/500 mg hydrocodone/acetaminophen was given. 

· Analgesic effectiveness was measured by pain intensity and pain relief

· Primary endpoint – SPI 24 hours on day 3 assessed by a 4 point verbal rating scale (VRS)

· Secondary endpoints were SPI 24h on days 2 and 4 assessed by a 4 point VRS, SPI 24 on days 2, 3, 4, based on 11 point NRS, TOTPAR-24, time to perceptible pain relief, time to 50% pain relief, time to first dose of rescue medication, and patient global assessment of study medication. 
Data Analysis

· 67 patients for each treatment group were selected to achieve 90% power (p=0.05) to compare tapentadol to placebo based on the Dunnett’s method. 
· SPI-24 analyzed by ANOVA model

	Criteria
	Inclusion criteria
· Patients 18 to 65 years old who underwent a unilateral first metatarsal bunionectomy with osteotomy
· Post operative pain score of 4 or more on an 11-point numerical rating scale 
· Increase of pain > or = 1 on the 11 point NRS within 9 h after regional anesthesia on the first postoperative day
Exclusion criteria

· History of seizure or increased risk of seizure
· History of psychiatric illness, epilepsy, suicide risk, head trauma requiring hospitalization, unconsciousness of unknown origin, seizure disorder, diabetes mellitus, dysphagia, severe allergic diseases, known hypersensitivity or contraindications to oxycodone, acetaminophen or NSAIDS, any chronic diseases that might affect drug absorption, metabolism, or excretion.
· Any significant medical disease or trauma that might confound the study results
· Paradoxical reactions after administration of benzodiazepines, tranquilizers, or antidepressants
· Antiparkonsonian drugs, neuroleptics, TCAs, barbiturates, SSRIs, SNRIs, MAO-Is within 30 days of screening. 

	Results
Efficacy Measure a, c
Tapentadol IR

50 mg

N = 67
Tapentadol IR

100 mg

N = 68
Oxycodone HCl

IR 10 mg

N = 67
Placebo

N= 67
SPI-24h
33.6*
29.2*

35.7*

41.9
a based on an analysis of covariance model 

c 95% CI not reported

* P<0.05
30% and 50% reduction in pain intensity not reported. 
Adverse events

Tapentadol 50 mg had a lower incidence of dizziness and similar incidence of somnolence compared to oxycodone.  Tapentadol 100 mg showed higher incidences of somnolence and dizziness compared to oxycodone. Tapentadol 50 mg had reduced GI effects compared to oxycodone though it was not statistically significant. 
	

	Conclusions
	Tapentadol IR (50, 75, 100 mg) provides significant relief of acute pain after orthopedic surgery compared to placebo.  

	Critique
	Strengths

· Double blind, placebo controlled

· Has external validity for the VA population 
Limitations

· Intense dose monitoring and thorough nursing care throughout the study were unlikely to represent actual situation
· Does not have a place in therapy as was not adequately powered to show superiority to formulary alternatives.
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