
Background: Chronic non–cancer-related pain affects a large proportion of the adult population 
and is often difficult to manage effectively. Although opioid analgesics have been used to relieve 
chronic pain of different etiologies, opioids are associated with a range of side effects that 
may reduce patient quality of life and lead to reduced compliance with treatment.Tapentadol 
is a centrally acting analgesic with 2 mechanisms of action, µ-opioid receptor agonism and 
norepinephrine reuptake inhibition, that is available in an extended-release formulation for the 
management of chronic pain. 

Objective: To review the efficacy of tapentadol extended release (ER) for the management of 
moderate to severe chronic nociceptive and neuropathic pain.

Methods: Efficacy results are summarized for four 15-week phase 3 studies of tapentadol ER 
in patients with moderate to severe chronic osteoarthritis knee pain (2 studies; ClinicalTrials.gov 
Identifiers: NCT00421928 and NCT00486811), low back pain (NCT00449176), and pain related to 
diabetic peripheral neuropathy (DPN; NCT00455520); a one-year phase 3 study of tapentadol ER in 
patients with moderate to severe chronic osteoarthritis pain or low back pain (NCT00361504); and 
a pooled analysis of data from the 15-week studies in patients with osteoarthritis knee pain or low 
back pain. A summary of the comparative tolerability for tapentadol ER and the active comparator 
used in these studies, oxycodone controlled release (CR), is provided.

Results: Results of these studies showed that tapentadol ER (100 - 250 mg bid) was effective 
for the management of moderate to severe chronic osteoarthritis knee pain, low back pain, and 
pain related to DPN. Tapentadol ER (100 - 250 mg bid) has been shown to provide comparable 
pain relief to oxycodone HCl CR (20 - 50 mg bid) for chronic osteoarthritis knee pain and low back 
pain over up to one year of treatment. Tapentadol ER (100 - 250 mg bid) was associated with an 
improved tolerability profile, particularly gastrointestinal tolerability profile, and with lower rates of 
treatment discontinuations and adverse event-related discontinuations compared with oxycodone 
HCl CR (50 - 250 mg bid) over up to one year of treatment in patients with osteoarthritis knee 
pain and low back pain.

Limitations: Differences in the design and duration of these phase 3 studies may limit 
comparisons of the efficacy results; nevertheless, this summary of efficacy results demonstrates the 
broad efficacy of tapentadol ER for different types of nociceptive and neuropathic pain.

Conclusions: Tapentadol ER (100 - 250 mg bid) is effective for moderate to severe osteoarthritis 
pain, low back pain, and pain related to DPN and provides efficacy similar to that of oxycodone HCl 
CR (20 - 50 mg bid) for patients with osteoarthritis and low back pain. Tapentadol ER treatment 
has been associated with better gastrointestinal tolerability and compliance with therapy than 
oxycodone CR, which suggests that tapentadol ER may be a better option for the long-term 
management of chronic pain.

Key words: Chronic pain, tapentadol ER, osteoarthritis pain, low back pain, diabetic peripheral 
neuropathy, oxycodone CR, opioid, analgesic
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ly gastrointestinal side effects, may be severe enough 
that patients decrease their doses or even discontinue 
therapy, resulting in inadequate pain control (26,27). 
Peripherally acting μ-opioid receptor antagonists, such 
as methylnaltrexone or alvimopan, and oral μ-opioid 
receptor antagonists with limited systemic absorption, 
such as naloxone, may be used to prevent or reverse 
the gastrointestinal side effects associated with opioid 
therapy. Mu-opioid receptor antagonists have been 
shown to be effective and well tolerated for treating 
opioid-induced gastrointestinal side effects, including 
constipation (28-30).

Tapentadol represents a new class of centrally acting 
analgesic, the µ-opioid receptor agonist-norepinephrine 
reuptake inhibitor (MOR-NRI) (31), with analgesic activ-
ity that results from the contribution of both mecha-
nisms of action (32,33). An extended-release formula-
tion of tapentadol (tapentadol extended release [ER]; 
tapentadol prolonged release [PR] in Europe) has been 
approved in the United States for the management of 
moderate to severe chronic pain and neuropathic pain 
associated with diabetic peripheral neuropathy (DPN) in 
adult patients requiring continuous, around-the-clock 
opioid therapy over an extended period of time (34) 
and in Europe for the management of severe chronic 
pain in adult patients who can only achieve adequate 
analgesia with opioid therapy (35). The tolerability and 
efficacy of tapentadol ER have been demonstrated for 
the management of both nociceptive and neuropathic 
types of chronic pain (36-39). The purpose of this review 
is to summarize efficacy results from individual phase 3 
studies in patients with osteoarthritis knee pain (36,39), 
low back pain (37,39), and pain related to DPN (40), 
along with results from a pooled analysis (38) of 3 indi-
vidual phase 3 studies of similar design.

Methods

Efficacy results of the following individual phase 3 
studies are summarized in this review: three 15 week, 
randomized, double-blind studies of similar design 
of tapentadol ER (100 - 250 mg bid) compared with 
placebo and oxycodone HCl CR (20 - 50 mg bid) in pa-
tients with moderate to severe chronic osteoarthritis 
knee pain (36) (2 studies; ClinicalTrials.gov Identifiers: 
NCT00421928 and NCT00486811) or low back pain (37) 
(NCT00449176); a 15-week, randomized-withdrawal 
study of tapentadol ER (100 - 250 mg bid) compared 
with placebo in patients with moderate to severe 
chronic pain related to DPN (40) (NCT00455520); and a 
one-year, randomized, open-label study of tapentadol 

Chronic non–cancer-related pain affects 
approximately 30% to 41% of adults worldwide 
(1-3), and is often associated with decreased 

physical functioning and reduced quality of life (3-6).
Chronic pain involves complex interactions between 
biological, psychological, social, and cultural factors, 
which complicate its diagnosis and management (7-
9). The management of chronic pain is particularly 
challenging because of the long-term course of therapy 
and the variability in pain etiology and individual 
response to treatment (4).

Chronic pain can be classified as nociceptive, neu-
ropathic, inflammatory, or dysfunctional or may be 
mixed, having characteristics of multiple pain types 
(10). Although their causes and clinical presentation 
are distinctive, the mechanisms by which these types of 
pain arise may overlap, and a patient may experience 
chronic pain with aspects of more than one type of 
pain (11). For example, low back pain, which is one of 
the most common types of non–cancer-related chronic 
pain, is typically considered a nociceptive type of pain 
(2,4,12) but often has a neuropathic component (13-
15). Chronic pain with a neuropathic component is 
often challenging to manage with current treatment 
options, including opioid analgesics (16,17). Combina-
tion therapy with drugs with different mechanisms of 
action is often necessary to address both the nocicep-
tive and neuropathic components of chronic pain (17).

Pharmacotherapy, including non-opioid and opioid 
analgesics, is an important cornerstone in the multi-
modal management of chronic pain (18-21). Opioids 
have been used to manage both nociceptive and neuro-
pathic chronic pain conditions but are associated with 
side effects that may limit their usefulness in long-term 
therapy (22). Specifically, gastrointestinal side effects, 
which are the most commonly reported side effects 
associated with chronic opioid therapy, may be particu-
larly problematic for patients with chronic pain, with 
nausea occurring in 6% to 42% of patients, vomiting 
in 8% to 33% of patients, and constipation in 3.1% to 
95% of patients (23). While vomiting and nausea are 
typically more problematic at the start of therapy, opi-
oid-induced constipation often does not improve over 
the course of treatment and is refractory to standard 
treatment options (24). A 2010 Internet-based survey 
of 618 patients found that nausea and vomiting were 
rated as 2 of the most important side effects to avoid; 
patients indicated that they were willing to accept a 
reduction in pain relief to lower the incidence of these 
side effects (25). Opioid-induced side effects, particular-
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ER (100 - 250 mg bid) compared with oxycodone HCl CR 
(20 - 50 mg bid) in patients with osteoarthritis pain or 
low back pain (39) (NCT00361504). Efficacy results from 
a pooled analysis (38) of data from the three 15-week 
studies in patients with osteoarthritis knee pain or low 
back pain are also summarized in this article, along with 
a comparison of the tolerability of tapentadol ER and 
oxycodone CR.

Efficacy of Tapentadol ER for the 
Management of Chronic Osteoarthritis Pain 
and Low Back Pain

The general designs of the three 15-week, chronic 
osteoarthritis and low back pain studies are summa-
rized in Table 1. Data from those 3 studies have also 
been pooled for efficacy analyses (38).

Chronic Osteoarthritis Knee Pain
In a double-blind, phase 3 study in patients with 

osteoarthritis knee pain (referred to as osteoarthritis 
study 1 in this review) (36), patients were randomized in 
a 1:1:1 ratio to receive placebo, tapentadol ER (100 - 250 
mg bid), or oxycodone HCl CR (20 - 50 mg bid). Patients 

received study medication during a 15-week, double-
blind treatment period (3-week titration period and 
12-week maintenance period) (36). During the mainte-
nance period, patients attempted to maintain a steady 
dose but were permitted to adjust their doses (under 
the supervision of a physician) to maintain an optimal 
balance of pain reduction and tolerability(36). Details 
of the study design have been published previously 
(36). Demographic and baseline characteristics for the 
1,023 patients (safety and efficacy [intent-to-treat 
(ITT)] population) who received at least one dose of 
study drug during the double-blind treatment period 
are presented in Table 2.

To accommodate diverse global regulatory re-
quirements, the following 2 primary endpoints were 
evaluated: the change in pain intensity (11-point nu-
merical rating scale [NRS]; 0 = no pain to 10 = pain as 
bad as you can imagine) from baseline to Week 12 of 
the maintenance period (United States health author-
ity primary endpoint) and the change in pain intensity 
from baseline for the overall maintenance period (Eu-
ropean and other health authorities’ primary endpoint) 
(36). The last observation carried forward (LOCF) was 

Table 1.  Study Design for Randomized, Phase 3 Studies of  Tapentadol ER in Patients with Moderate to Severe Chronic Pain.

Study characteristics

Osteoarthritis knee pain (36)
(Osteoarthritis study 1; NCT00421928)
(N = 1,023)

Patients with moderate to severe chronic OA knee pain
3-week, double-blind titration to an optimal dose in terms of pain relief and tolerability, followed 
by a 12-week, double-blind, controlled dose adjustment maintenance period
Placebo, tapentadol ER (100 - 250 mg bid), or oxycodone HCl CR (20 - 50 mg bid)

Osteoarthritis knee pain
(Osteoarthritis study 2; NCT00486811)
(N = 987)

Patients with moderate to severe chronic OA knee pain
3-week, double-blind titration to an optimal dose in terms of pain relief and tolerability, followed 
by a 12-week, double-blind, controlled dose adjustment maintenance period
Placebo, tapentadol ER (100 - 250 mg bid), or oxycodone HCl CR (20 - 50 mg bid)

Low back pain (37)
(NCT0049176)
(N = 965)

Patients with moderate to severe chronic low back pain
3-week, double-blind titration to an optimal dose in terms of pain relief and tolerability, followed 
by a 12-week, double-blind, controlled dose adjustment maintenance period
Placebo, tapentadol ER (100 - 250 mg bid), or oxycodone HCl CR (20 - 50 mg bid)

One-year safety (low back pain or OA hip 
or knee pain) (39)
(NCT00361504)
(N = 1,117)

Patients with moderate to severe chronic OA hip or knee pain or low back pain
One-week, open-label titration period, followed by an open-label, controlled dose adjustment 
maintenance period of up to 51 weeks
Placebo, tapentadol ER (100 - 250 mg bid), or oxycodone HCl CR (20-50 mg bid)

DPN pain (40)
(NCT00455520)
(N = 588)

Patients with moderate to severe chronic pain related to DPN
3-week, open-label titration period with tapentadol ER, followed by a 12-week maintenance 
period in which patients who tolerated the drug and had an initial treatment effect (≥ 1-point 
improvement in pain intensity on an 11-point NRS) were randomized to placebo or the optimal 
dose of tapentadol ER determined during titration
Placebo or tapentadol ER (100 - 250 mg bid, with a supplemental 25 mg/day allowed during the 
maintenance perioda)

ER, extended release; CR, controlled release; OA, osteoarthritis; DPN, diabetic peripheral neuropathy; NRS, numerical rating scale.
aTwo doses of tapentadol ER 25 mg per day were allowed during the first 4 days of the maintenance period as supplemental analgesia, and a 
single 25-mg dose was allowed for the remainder of the maintenance period.
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used for imputing missing pain intensity values in the 
event of early discontinuation for both endpoints (36). 
Treatment with tapentadol ER resulted in significant 
decreases in pain intensity from baseline compared 
with placebo for both primary endpoints (P < 0.001 for 
both comparisons; Fig. 1) (36). In contrast, treatment 
with oxycodone CR resulted in a significant reduction 
in pain intensity compared with placebo for the overall 
maintenance period (P = 0.049), but not at Week 12 of 
the maintenance period (P = 0.069; Fig. 1) (36).

Responder rates were analyzed using the per-
centage improvement in pain intensity from baseline 
at Week 12 of the maintenance period; patients who 
worsened or discontinued early were considered non-
responders (36). The distribution of responder rates at 
Week 12 of the maintenance period was not signifi-
cantly different between tapentadol ER and placebo; 
however, a significant difference was observed between 
oxycodone CR and placebo, in favor of placebo (P = 
0.0022). A significantly higher percentage of patients 

Table 2.  Baseline and Demographic Characteristics (Safety Populations)

Characteristic

Osteoarthritis 
study 1 (36)
(N = 1,023)

Osteoarthritis 
study 2

(N = 987)

Low back pain 
study  (37)
(N = 965)

Pooled analysis 
(38)

(N = 2,968)a

One-year safety 
study (39)

(N = 1,117)

DPN study 
(40)

(N = 389)b

Age

Mean (SD), y 58.3 (9.85) 62.1 (9.26) 49.9 (13.83) 56.8 (12.21) 57.0 (12.38) 60.2 (10.62)

< 65 y, n (%) 758 (74.1) 599 (60.7) 816 (84.6) 2,168 (73.0) 805 (72.1) 256 (65.8)

≥ 65 y, n (%) 265 (25.9) 388 (39.3) 149 (15.4) 800 (27.0) 312 (27.9) 133 (34.2)

Gender, n (%)

Male 405 (39.6) 280 (28.4) 406 (42.1) 1,088 (36.7) 477 (42.7) 235 (60.4)

Female 618 (60.4) 707 (71.6) 559 (57.9) 1,880 (63.3) 640 (57.3) 154 (39.6)

Race, n (%)

White 772 (75.5) 980 (99.3) 707 (73.3) 2,453 (82.6) 995 (89.1) 272 (69.9)

Black 132 (12.9) 2 (0.2) 167 (17.3) 300 (10.1) 73 (6.5) 45 (11.6)

Hispanic 78 (7.6) 1 (0.1) 60 (6.2) 139 (4.7) 30 (2.7) 62 (15.9)

Other 41 (4.0) 4 (0.4) 31 (3.2) 76 (2.6) 19 (1.7) 10 (2.6)

Baseline pain intensity scorec,d

Mean (SD) 7.3 (1.31) 7.3 (1.10) 7.5 (1.29) 7.4 (1.24) 7.6 (1.55) 7.3 (1.41)

Baseline pain intensity category,c,d,e n (%)

Mild or none 2 (0.2) 0 0 2 (0.1) 0 2 (0.5)

Moderate 168 (16.4) 109 (11.1) 110 (11.5) 385 (13.0) 118 (10.6) 74 (19.0)

Severe 852 (83.4) 877 (88.9) 848 (88.5) 2,572 (86.9) 999 (89.4) 310 (79.7)

DPN, diabetic peripheral neuropathy; SD, standard deviation; NRS, numerical rating scale.
aEfficacy (intent-to-treat) population. bCharacteristics of the double-blind safety population are presented. cOsteoarthritis study 1, n = 1,022; 
osteoarthritis study 2, n = 986; low back pain study, n = 958; pooled analysis, n = 2,959; one-year safety study, n = 1,117; DPN study, n = 386. 
dBaseline pain intensity score is the mean of the average pain intensity during the last 72 hours prior to randomization.  For the DPN study, the 
baseline pain intensity before the start of the open-label titration is presented. eMild pain intensity was defined as an NRS score > 0 to < 4; mod-
erate pain intensity, ≥ 4 to < 6; severe pain intensity, ≥ 6.

in the tapentadol ER group achieved a clinically sig-
nificant improvement in pain intensity (≥ 50%) (41,42) 
from baseline at Week 12 of the maintenance period 
compared with placebo (P = 0.027), while a significantly 
lower percentage of patients in the oxycodone CR 
group achieved a clinically significant improvement 
in pain intensity compared with placebo (P = 0.023; 
Table 3) (36). There was no significant difference in the 
percentage of patients who achieved at least a 30% re-
sponse between the tapentadol ER and placebo groups 
(P = 0.058); however, a significantly lower percentage 
of patients achieved at least a 30% improvement in 
pain intensity in the oxycodone CR group than in the 
placebo group (P = 0.002; Table 3) (36). Compared with 
placebo, significantly greater improvements on the pa-
tient global impression of change (PGIC) from baseline 
to the end of treatment (using the LOCF for imputation 
of missing values) were observed with both tapentadol 
ER (P < 0.001) and oxycodone CR (P = 0.018) (36). The 
percentages of patients in each treatment group with 



CI, confidence interval; ITT, intent-to-treat; LOCF, last observation carried forward; ER, extended release; CR, controlled release; DPN, diabetic 
peripheral neuropathy.
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Fig. 1. Least squares mean differences (95% CI) versus placebo in the change from baseline in average pain intensity to A) Week 
12 and B) for the overall maintenance period (ITT populations; LOCF). 

Week 12 Overall maintenance period

a rating of “very much improved” or “much improved” 
on the PGIC are summarized in Fig. 2.

Treatment with tapentadol ER also resulted in 
significant improvements in quality of life and function 
measures compared with placebo for patients with 
moderate to severe osteoarthritis knee pain (36). With 
tapentadol ER treatment, significant improvements 
compared with placebo were observed from baseline 
to Week 12 in Western Ontario and McMaster Univer-
sities (43) (WOMAC) Index of Osteoarthritis Question-
naire pain (P < 0.001) and physical function (P = 0.006) 
subscale scores (stiffness subscale, P = 0.053) and the 
WOMAC global score (P = 0.005) (36). Treatment with 
oxycodone CR resulted in significant improvements 
compared with placebo from baseline to the end of 
treatment in the WOMAC physical function subscale 
score (P = 0.019) and in the WOMAC global score (P = 
0.038), but not in the pain (P = 0.051) or stiffness (P 
= 0.321) subscale scores (36). Significant improvements 
were also observed from baseline to the end of treat-
ment with tapentadol ER compared with placebo in the 

EuroQol-5 Dimension (44) (EQ-5D) health status index 
score (P = 0.004) and Short Form-36 (45) (SF-36) physi-
cal functioning, role-physical, bodily pain, and physical 
component summary scores (P ≤ 0.05 for all compari-
sons; Table 4) (36). The difference between oxycodone 
CR and placebo in the change from baseline to the end 
of treatment in the EQ-5D health status index score 
failed to reach statistical significance (P = 0.449); signifi-
cant differences between oxycodone CR and placebo in 
favor of placebo were observed for the change from 
baseline to the end of treatment in the SF-36 vitality, 
social functioning, role-emotional, mental health, and 
mental component summary scores (P ≤ 0.008 for all 
comparisons; Table 4) (36).

A separate randomized, double-blind, phase 3 study 
of similar design (N = 987; referred to as osteoarthritis 
study 2 in this review) was conducted in patients with 
moderate to severe chronic osteoarthritis knee pain. 
Demographic and baseline characteristics of patients 
who received at least one dose of study medication (N = 
987; safety and ITT population) are presented in Table 2. 
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Table 3.  Responder Rates Based on at Least 30% and at Least 50% Improvements in Average Pain Intensity (ITT Populations)a

Responder rate Placebo Tapentadol ER Oxycodone CR

Osteoarthritis study 1 (36)

N 337 344 342

≥ 30% improvement, n (%) 121 (35.9) 148 (43.0) 85 (24.9)b

≥ 50% improvement, n (%) 82 (24.3) 110 (32.0)c 59 (17.3)d

Osteoarthritis study 2

N 337 319 331

≥ 30% improvement, n (%) 138 (40.9) 131 (41.1) 86 (26.0)e

≥ 50% improvement, n (%) 91 (27.0) 99 (31.0) 73 (22.1)

Low back pain study (37)

N  317 315 326

≥ 30% improvement, n (%) 86 (27.1) 125 (39.7)f 99 (30.4)

≥ 50% improvement, n (%) 60 (18.9) 85 (27.0)c 76 (23.3)

Pooled analysis (38)

N 991 978 999

≥ 30% improvement, n (%) 345 (34.8) 404 (41.3)f 270 (27.0)e

≥ 50% improvement, n (%) 233 (23.5) 294 (30.1)c 208 (20.8)

DPN study (40)g

N 192 196 -----

≥ 30% improvement, n (%) 81 (42.2) 105 (53.6)c -----

≥ 50% improvement, n (%) 53 (27.6) 74 (37.8)c -----
ITT, intent-to-treat; ER, extended release; CR, controlled release; DPN, diabetic peripheral neuropathy. aAll patients who discontinued from the studies 
prematurely were considered to be non-responders. bP = 0.002 versus placebo (in favor of placebo). cP < 0.05 versus placebo. dP = 0.023 versus placebo 
(in favor of placebo). eP < 0.001 versus placebo (in favor of placebo). fP < 0.001 versus placebo. gOxycodone CR was not included in the DPN study.

Fig. 2.  Ratings of  “very much improved” or “much improved” on the PGIC at endpoint (ITT populations). 
PGIC, Patient Global Impression of Change; ITT, intent-to-treat; ER, extended release; CR, controlled release; DPN, diabetic peripheral neu-
ropathy. aPlacebo, n = 273; tapentadol ER, n = 258; oxycodone CR, n = 200. bPlacebo, n = 294; tapentadol ER, n = 248; oxycodone CR, n = 212. 
cPlacebo, n = 245; tapentadol ER, n = 236; oxycodone CR, n = 210. dPlacebo, n = 812; tapentadol ER, n = 742; oxycodone CR, n = 622. eTapent-
adol ER, n = 819; oxycodone CR, n = 177. fPlacebo, n = 177; tapentadol ER, n = 180.
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As in the previously described osteoarthritis study (36), 
2 primary endpoints were evaluated to accommodate 
diverse global regulatory requirements. Reductions in 
average pain intensity (11-point NRS) were numerically 
larger in the tapentadol ER group than in the placebo 
or oxycodone CR groups from baseline to Week 12 
of the maintenance period and from baseline for the 
overall maintenance period (using the LOCF for imput-
ing missing pain intensity assessments), but reductions 
at both endpoints did not reach statistical significance 
(Week 12, P = 0.152; overall maintenance period, P = 
0.135; Fig. 1). Reductions in average pain intensity from 
baseline to Week 12 and for the overall maintenance 
period were also not significantly different between 
oxycodone CR and placebo (Week 12, P = 0.279; overall 
maintenance period, P = 0.421; Fig. 1). Because the dif-
ference between the active comparator oxycodone CR 
and placebo was not statistically significant for either 
primary endpoint, this study must be considered a 
failed trial (46); hence, the lack of a statistically signifi-
cant difference between tapentadol ER and placebo in 
the primary endpoint is not interpretable. In contrast 
to these pain intensity results, an analysis of the time 
to treatment discontinuation due to a lack of efficacy 
showed that patients in the placebo group discontin-
ued treatment earlier because of a lack of efficacy than 

patients in the tapentadol ER or oxycodone CR groups 
(P ≤ 0.027 for both comparisons).

Similar to the results observed in osteoarthritis 
study 1, no significant difference was observed in the 
distribution of responder rates at Week 12 of the main-
tenance period between the tapentadol ER and placebo 
groups in osteoarthritis study 2; however, a significant 
difference was observed between the oxycodone CR 
and placebo groups, in favor of placebo (P = 0.017). The 
percentage of patients with at least a 30% improve-
ment in pain intensity from baseline to Week 12 of 
the maintenance period was not significantly different 
between the tapentadol ER and placebo groups, but a 
significantly higher percentage of patients in the pla-
cebo group than in the oxycodone CR group achieved 
at least a 30% improvement in pain intensity (P < 0.001; 
Table 3). No significant differences were observed be-
tween the tapentadol ER and oxycodone CR groups and 
the placebo group in the percentage of patients with 
at least a 50% improvement in pain intensity (Table 3). 
In addition, significantly greater improvements were 
observed on the PGIC compared with placebo from 
baseline to the end of treatment (using the LOCF for 
imputation of missing values) in the tapentadol ER 
group (P = 0.015), but not in the oxycodone CR group 
(P = 0.204). Ratings of “very much improved” or “much 

Table 4.  EQ-5D Health Status Index and SF-36 Summary Scores (ITT Populations) 

Tapentadol ER Oxycodone CR

Week 12 endpointa LSMD vs placebo (SE) P vs placebo LSMD vs placebo (SE) P vs placebo

Osteoarthritis study 1 (36)

EQ-5D health status index 0.1 (0.02) 0.004 − 0.0 (0.02) 0.449

SF-36 physical component summary 2.8 (0.61) < 0.001 0.3 (0.61) 0.675

SF-36 mental component summary − 1.1 (0.66) 0.089 − 3.0 (0.67) < 0.001

Osteoarthritis study 2

EQ-5D health status index 0.0 (0.02) 0.114 − 0.0 (0.02) 0.031b

SF-36 physical component summary 0.8 (0.63) 0.235 − 0.7 (0.63) 0.266

SF-36 mental component summary − 0.7 (0.72) 0.342 − 1.9 (0.71) 0.006b

Low back pain study (37)

EQ-5D health status index 0.0 (0.02) 0.020 0.1 (0.02) 0.019

SF-36 physical component summary 2.3 (0.65) < 0.001 2.3 (0.65) < 0.001

SF-36 mental component summary 0.1 (0.70) 0.901 − 0.7 (0.69) 0.285

Pooled analysis (38)

EQ-5D health status index 0.0 (0.01) < 0.001 − 0.0 (0.01) 0.867

SF-36 physical component summary 1.9 (0.37) < 0.001 0.6 (0.36) 0.108

SF-36 mental component summary − 0.6 (0.40) 0.167 − 1.9 (0.40) < 0.001

EQ-5D, EuroQoL-5 Dimension; SF-36, Short-Form 36; ITT, intent-to-treat; ER, extended release; CR, controlled release; LSMD, least squares 
mean difference; SE, standard error. aLOCF used for imputing missing values. bIn favor of placebo.
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improved” were reported by a similar percentage of 
patients in the placebo and oxycodone CR groups and 
by a numerically higher percentage of patients in the 
tapentadol ER group (Fig. 2).

No significant differences were observed between 
tapentadol ER and placebo in the EQ-5D health status 
index or in any of the SF-36 scores, except for the men-
tal health score (P = 0.041, in favor of placebo; Table 4). 
Significant differences were observed between oxyco-
done CR and placebo in the EQ-5D health status index 
and in the SF-36 role-physical, general health, vitality, 
social functioning, mental health, and mental compo-
nent summary scores (P ≤ 0.049 for all comparisons, all 
in favor of placebo; Table 4).

Chronic Low Back Pain
A randomized (1:1:1), double-blind, phase 3 study 

evaluated the efficacy of tapentadol ER (100 - 250 mg 
bid) compared with placebo and oxycodone HCl CR 
(20 - 50 mg bid) for the management of moderate to 
severe low back pain (37). This study, like the studies (36) 
in patients with osteoarthritis knee pain, consisted of 
a 3-week titration period and a 12-week maintenance 
period, during which patients attempted to maintain a 
steady dose but were permitted to make adjustments 
under the supervision of a physician (37). Details of this 
study have been published previously (37). Demographic 
and baseline characteristics for patients who received at 
least one dose of study drug (safety population, n = 965; 
ITT population, n = 958) are presented in Table 2 (37).

As with the previously described osteoarthritis 
studies (36), 2 primary endpoints were evaluated in this 
study to accommodate global regulatory requirements 
(37). Treatment with tapentadol ER resulted in sig-
nificant improvements in pain intensity (11-point NRS; 
LOCF used for imputing missing pain intensity assess-
ments) compared with placebo from baseline to Week 
12 and over the entire maintenance period (P < 0.001 
for both comparisons; Fig. 1) (37). Significant reductions 
in pain intensity from baseline compared with placebo 
were also seen with oxycodone CR for both primary 
endpoints (P < 0.001 for both comparisons; Fig. 1) (37).

At Week 12 of the maintenance period, a significant 
difference was observed in the distribution of responder 
rates between tapentadol ER and placebo, in favor of 
tapentadol ER (P = 0.004), while there was no significant 
difference in the distribution of responder rates between 
oxycodone CR and placebo (P = 0.090) (37). A significantly 
higher percentage of patients who received tapentadol 
ER had at least a 50% improvement in pain intensity 

at Week 12 of the maintenance period compared with 
placebo (P = 0.016), while there was no significant dif-
ference between the oxycodone CR and placebo groups 
(P = 0.174; Table 3) (37). A similar result was observed 
in the percentage of patients who achieved at least a 
30% improvement in pain intensity. The percentage of 
patients who achieved at least a 30% improvement in 
pain intensity at Week 12 of the maintenance period was 
significantly higher in the tapentadol ER group than in 
the placebo group (P< 0.001), while the difference be-
tween the oxycodone CR and placebo groups was not 
significant (P = 0.365; Table 3) (37). At endpoint, PGIC rat-
ings were significantly better following treatment with 
tapentadol ER or oxycodone CR compared with placebo 
(P < 0.001 for both comparisons) (37). The percentages of 
patients in each treatment group with a rating of “very 
much improved” or “much improved” on the PGIC are 
summarized in Fig. 2.

In addition to the previously described improve-
ments in pain intensity, treatment with tapentadol ER 
was also associated with significant improvements in 
function and quality of life measures compared with 
placebo. Significant improvements from baseline to 
endpoint were observed in the Brief Pain Inventory (47) 
(BPI) pain interference subscale score, pain subscale 
score, and total score with tapentadol ER compared 
with placebo (P < 0.001 for all comparisons) (37). 
Significant improvements from baseline to Week 12 
were also observed with tapentadol ER in the EQ-5D 
health status index (P = 0.020) and the SF-36 physical 
functioning, role-physical, bodily pain, vitality, and 
physical component summary scores (P ≤ 0.025 for all 
comparisons; Table 4) (37). Significant improvements 
from baseline to Week 12 with oxycodone CR were 
observed in the EQ-5D health status index (P = 0.019) 
and in the SF-36 role-physical, bodily pain, and physical 
component summary scores (P < 0.0001 for all compari-
sons; Table 4) (37).

Chronic Osteoarthritis Knee Pain or Low Back 
Pain (Pooled Analysis)

A pooled analysis (38) of efficacy data (safety popula-
tion, n = 2,974; ITT population, n = 2,968) was performed 
using results from the 3 previously described 15-week, 
randomized, double-blind studies of tapentadol ER (100 
- 250 mg bid) compared with placebo and oxycodone HCl 
CR (20 - 50 mg bid) in patients with moderate to severe 
osteoarthritis knee pain (36) or low back pain (37). Demo-
graphic and baseline characteristics for the total pooled 
analysis population are summarized in Table 2.
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Pain intensity (11-point NRS) was significantly 
reduced from baseline to Week 12 of the mainte-
nance period (using the LOCF for imputing missing 
pain intensity values) compared with placebo with 
both tapentadol ER (P < 0.001) and oxycodone CR (P 
= 0.002; Fig. 1) (38). Compared with placebo, signifi-
cant reductions in pain intensity from baseline were 
also observed for the overall maintenance period 
(using the LOCF for imputing missing pain intensity 
values) with both tapentadol ER and oxycodone CR 
(P < 0.001 for both comparisons; Fig. 1) (37). Further 
analyses demonstrated that the efficacy of tapent-
adol ER was non-inferior to that of oxycodone CR at 
both Week 12 and for the overall maintenance pe-
riod (using LOCF for imputing missing pain intensity 
values), based on a 50% retention of the oxycodone 
CR analgesic effect (P < 0.001 for both comparisons) 
(37). Sensitivity analyses using different methods of 
imputation (baseline observation carried forward 
[BOCF], worst observation carried forward, modified 
BOCF, and placebo mean imputation) also showed 
that the efficacy of tapentadol ER was non-inferior 
to that of oxycodone CR for both primary endpoints 
(P < 0.001 for all comparisons) (38).

The distribution of responder rates (with patients 
who worsened or discontinued early considered non-
responders) at Week 12 of the maintenance period was 
significantly better with tapentadol ER than with both 
placebo (P = 0.006) and oxycodone CR (P < 0.001) (38). 
In contrast, the distribution of responder rates at Week 
12 was significantly better with placebo than with 
oxycodone CR (P = 0.023) (38). A significantly higher 
percentage of patients in the tapentadol ER group 
reported at least a 50% improvement in pain intensity 
from baseline to Week 12 of the maintenance period 
compared with both placebo and oxycodone CR (P < 
0.001 for both comparisons; Table 3) (38). At least a 
30% improvement in pain intensity from baseline to 
Week 12 of the maintenance period was also observed 
for a significantly higher percentage of patients in the 
tapentadol ER group than in the placebo group (P = 
0.003) and oxycodone CR group (P < 0.001; Table 3). 
Ratings on the PGIC were significantly better in both 
the tapentadol ER and oxycodone CR groups compared 
with placebo (P < 0.001 for both comparisons), as well 
as in the tapentadol ER group compared with oxyco-
done CR (P = 0.001) (38). The percentages of patients 
in each treatment group with a rating of “very much 
improved” or “much improved” on the PGIC are sum-
marized in Fig 2.

In this pooled analysis, significant improvements 
in quality of life measures were also observed with 
tapentadol ER treatment. Significant improvements 
from baseline to endpoint were observed in the EQ-
5D health status index with tapentadol ER compared 
with both placebo and oxycodone CR (P < 0.001 for 
both comparisons) (38). Treatment with tapentadol 
ER was associated with significant improvements from 
baseline to endpoint in the SF-36 physical functioning, 
role-physical, bodily pain, vitality, and physical compo-
nent summary scores compared with placebo (P ≤ 0.041 
for all comparisons; Table 4). Significant improvements 
from baseline to endpoint were also observed in all SF-
36 scores with tapentadol ER compared with oxycodone 
CR (P ≤ 0.048 for all comparisons), except the general 
health score for which the improvement observed with 
tapentadol ER compared with oxycodone CR failed to 
reach statistical significance (P = 0.061) (38).

Chronic Osteoarthritis or Low Back Pain (One-
year Study)

An open-label, randomized (4:1), phase 3 study (39) 
evaluated the efficacy of treatment with tapentadol ER 
(100 - 250 mg bid) compared with oxycodone HCl CR 
(20 - 50 mg bid) for up to one year in patients (safety 
population, n = 1,121; ITT population, n = 1,095) with 
moderate to severe osteoarthritis pain or low back pain 
(39). The design of this study is summarized in Table 1. 
Demographic and baseline characteristics for all patients 
who received at least one dose of study drug are pre-
sented in Table 2. Following a one-week titration period, 
patients received tapentadol ER or oxycodone CR during 
a 51-week maintenance period. Patients were permitted 
to adjust their doses under the supervision of a physician 
throughout the study to maintain an optimal balance of 
efficacy and tolerability (39). Details of the design of this 
long-term safety study have been published (39).

Mean (standard error) pain intensity scores 
(11-point NRS) in the tapentadol ER and oxycodone CR 
groups, respectively, decreased from 7.6 (0.04) and 7.6 
(0.11) at baseline to 4.4 (0.09) and 4.5 (0.17) at endpoint 
(39). For tapentadol ER and oxycodone CR, respectively, 
ratings of “excellent,” “very good,” or “good” were re-
ported on the global assessment of study medication by 
75.1% and 72.3% of patients and 77.3% and 72.3% of 
investigators at the end of treatment (39). On the PGIC, 
a rating of “very much improved” or “much improved” 
was reported by 48.1% of patients who received tapen-
tadol ER and 41.2% of patients who received oxyco-
done CR (Fig. 2) (39).
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Efficacy of Tapentadol ER for the 
Management of Chronic Neuropathic Pain 
Associated with DPN

The efficacy of tapentadol ER has also been dem-
onstrated in a neuropathic pain model (40). A random-
ized-withdrawal, placebo-controlled, phase 3 study 
evaluated the efficacy of tapentadol ER (100 - 250 mg 
bid) for the management of moderate to severe chronic 
pain associated with DPN (40). During an initial 3-week, 
open-label titration period, patients were titrated to 
their optimal dose of tapentadol ER (100 - 250 mg bid) 
in terms of pain reduction and tolerability (40). Patients 
who tolerated the study drug and had at least a one-
point improvement in average pain intensity (11-point 
NRS) from pre-titration entered a 12-week, double-
blind maintenance period and were randomized (1:1) 
to placebo or the optimal dose of tapentadol ER deter-
mined during the titration period (40). Full details of 
the study design have been published previously (40). 
Demographic and baseline characteristics for patients 
(double-blind safety and ITT population, n = 389) who 
were randomized to treatment in the double-blind 
maintenance period and received at least one dose of 
study drug are presented in Table 2.

From the start to the end of the 3-week, open-label 
titration period, when all patients received tapentadol 
ER, mean (SD) pain intensity decreased markedly, from 
7.3 (1.43) at the start of the open-label titration pe-
riod (n = 582) to 3.5 (1.89) at the start of the double-
blind treatment period (n = 388) in the open-label 
safety population. Subsequently, over the course of 
the double-blind maintenance period, pain intensity 
worsened for patients randomized to placebo (n = 193), 
while improvements in pain intensity achieved during 
the open-label treatment period were maintained for 
patients randomized to continue on tapentadol ER (n 
= 196) (40). A significant difference in the change in 
pain intensity from the start of the maintenance period 
to Week 12 of the maintenance period was observed 
between placebo and tapentadol ER (P < 0.001; Fig. 1) 
(40). The distribution of responder rates (with patients 
who worsened or discontinued early considered non-
responders) from pre-titration to Week 12 of the main-
tenance period was significantly different between 
tapentadol ER and placebo, in favor of tapentadol ER 
(P = 0.032) (40). From pre-titration to Week 12 of the 
maintenance period, a significantly higher percentage 
of patients in the tapentadol ER group compared with 
the placebo group experienced at least a 50% improve-
ment in pain intensity (P = 0.028) and at least a 30% 

improvement in pain intensity (P = 0.017; Table 3) (40). 
At the end of the maintenance period, PGIC ratings 
were significantly better for patients who received ta-
pentadol ER than for patients who received placebo (P 
< 0.001) (40). The percentages of patients in each treat-
ment group with a rating of “very much improved” or 
“much improved” on the PGIC are summarized in Fig. 2.

Tolerability of Tapentadol ER Compared with 
Oxycodone CR

In studies (36,37,39) of tapentadol ER for the man-
agement of moderate to severe osteoarthritis pain or 
low back pain and in a pooled analysis (38) of data from 
these studies, the incidence of gastrointestinal disor-
ders was lower in the tapentadol ER (100 - 250 mg bid) 
group than in the oxycodone HCl CR group (20 - 50 mg 
bid; Table 5). In osteoarthritis study 1 (36), significantly 
lower incidences of constipation and the composite of 
nausea and/or vomiting were observed in the tapentad-
ol ER group than in the oxycodone CR group (P < 0.001 
for both comparisons); in osteoarthritis study 2 and 
the low back pain study (37), the odds of experiencing 
either of these gastrointestinal treatment-emergent 
adverse events (TEAEs) was significantly lower with 
tapentadol ER than with oxycodone CR (P < 0.001 for 
all comparisons). In the pooled analysis (38), the inci-
dences of the following gastrointestinal TEAEs were 
all significantly lower with tapentadol ER than with 
oxycodone CR: constipation, nausea, vomiting, and the 
composite of nausea and/or vomiting (P < 0.001 for 
all comparisons; Table 5). In the one-year study (39) in 
patients with chronic osteoarthritis or low back pain, 
incidences of constipation, nausea, and vomiting were 
numerically lower in the tapentadol ER group than in 
the oxycodone CR group, but these differences were 
not tested for statistical significance (Table 5).

Side effects commonly associated with opioid 
therapy, particularly gastrointestinal side effects, often 
lead patients to discontinue therapy (26,27). Rates of 
treatment discontinuations overall and treatment 
discontinuations due to adverse events (AEs) were 
lower with tapentadol ER (100 - 250 mg bid) than with 
oxycodone HCl CR (20 - 50 mg bid) in the 4 separate 
studies (36,37,39) in patients with osteoarthritis or low 
back pain and in the pooled analysis (38) of data from 
3 of these studies. Across the individual studies and 
the pooled analysis(36-39), the incidence of treatment 
discontinuations overall ranged from 41.7% to 53.8% 
with tapentadol ER and from 59.5% to 65.0% with 
oxycodone CR. AEs were the most common reason for 
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discontinuation in both active treatment groups across 
all of these studies, and the percentages of patients dis-
continuing treatment because of AEs are summarized 
in Fig. 3 (36-39).

Both tapentadol ER and oxycodone CR have been 
associated with a low incidence of withdrawal fol-
lowing abrupt discontinuation of up to one year of 
treatment. In the one-year study that compared the 
efficacy and safety of tapentadol ER and oxycodone 
CR in patients with osteoarthritis pain or low back pain 
(39), the majority of patients had no opioid withdrawal 
in both the tapentadol ER group (77.6%) and the oxy-
codone CR group (72.7%), based on results from the 
Clinical Opiate Withdrawal Scale (COWS) questionnaire 
(48), which was completed 2 to 4 days after study drug 
discontinuation. All reported opioid withdrawal was 
mild or moderate. Results from a separate withdrawal 
questionnaire, the Subjective Opiate Withdrawal Scale 
(SOWS) (49), were consistent with the results of the 
COWS questionnaire (39). Similar results were observed 
in the three 15-week studies (36,37) of tapentadol ER 
and oxycodone CR for the management of moderate to 
severe chronic low back or osteoarthritis pain. 

discussion

The pharmacological management of chronic pain 
is often difficult because of the extended duration of 
therapy and differences between patients’ responses to 
treatment (4). Chronic pain with a neuropathic compo-
nent is particularly difficult to manage with currently 
available analgesics (16,17). Chronic pain management 
is further complicated by the range of side effects as-
sociated with opioids, which often lead to discontinua-
tion of therapy.

In randomized, controlled studies (36-38,50), ta-
pentadol ER (100 - 250 mg bid) has been shown to be 
efficacious for the management of moderate to severe 
chronic pain (36-38,50) in patients with osteoarthritis 
knee pain (36), low back pain (37), and neuropathic pain 
associated with DPN (40). Based on pooled results from 2 
studies of patients with osteoarthritis pain and one study 
of patients with low back pain, tapentadol ER (100 - 250 
mg bid) provided efficacy that was non-inferior to that 
provided by oxycodone HCl CR (20 - 50 mg bid), while the 
incidences of the common opioid-related gastrointesti-
nal AEs of nausea, vomiting, constipation, and nausea 
or vomiting were significantly higher in the oxycodone 
CR group than in the tapentadol ER group (38). These 
results were supported by those of individual phase 3 
studies (36,37,39) which showed similar reductions in 

Table 5.  Incidence of  Common Opioid-induced Gastroin-
testinal TEAEs with Tapentadol ER Versus Oxycodone CR 
(Safety Populations)

TEAE, n (%) Tapentadol ER Oxycodone CR

Osteoarthritis study 1 (36)

n 344 342

Gastrointestinal 
TEAEs 148 (43.0) 230 (67.3)

Nausea 74 (21.5) 125 (36.5)

Vomiting 18 (5.2) 61 (17.8)

Constipation 65 (18.9)a 126 (36.8)

Osteoarthritis study 2

n 319 331

Gastrointestinal 
TEAEs 133 (41.7) 224 (67.7)

Nausea 65 (20.4) 124 (37.5)

Vomiting 33 (10.3) 86 (26.0)

Constipation 57 (17.9) 116 (35.0)

Low back pain study (37)

n 318 328

Gastrointestinal 
TEAEs 139 (43.7) 203 (61.9)

Nausea 64 (20.1) 113 (34.5)

Vomiting 29 (9.1) 63 (19.2)

Constipation 44 (13.8) 88 (26.8)

Pooled analysis  (38)

n 980 1,001

Gastrointestinal 
TEAEs 420 (42.9) 657 (65.6)

Nausea 203 (20.7)a 362 (36.2)

Vomiting 80 (8.2)a 210 (21.0)

Constipation 166 (16.9)a 330 (33.0)

One-year Safety Study (39)

n 894 223

Gastrointestinal 
TEAEs 465 (52.0) 143 (64.1)

Nausea 162 (18.1) 74 (33.2)

Vomiting 63 (7.0) 30 (13.5)

Constipation 202 (22.6) 86 (38.6)

TEAE, treatment-emergent adverse event; ER, extended release; CR, 
controlled release.
aP < 0.001 versus oxycodone CR.
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pain intensity for tapentadol ER (100 - 250 mg bid) and 
oxycodone HCl CR (20 - 50 mg bid) for up to one year of 
therapy with reduced incidences of gastrointestinal side 
effects for patients who received tapentadol ER. In addi-
tion, treatment discontinuations overall and discontinu-
ations resulting from AEs were lower with tapentadol 
ER treatment than with oxycodone CR treatment for 
osteoarthritis or low back pain (36-39). Differences in 
the design and duration of these phase 3 studies may 
limit comparisons of the efficacy results; nevertheless, 
results from these studies support the broad efficacy 
of tapentadol ER for different types of nociceptive and 
neuropathic pain.

The 2 mechanisms of action of tapentadol ER, 
µ-opioid receptor agonism and norepinephrine reuptake 
inhibition (32,33), may contribute to the demonstrated 
efficacy of tapentadol ER for both nociceptive and neu-
ropathic pain, as well as the reduction in incidences of 
common opioid-related gastrointestinal side effects with 
tapentadol ER compared with oxycodone CR. Taken 

Fig. 3.  Incidences of  treatment discontinuations related to AEs (safety populations). 
AE, adverse event; ER, extended release; CR, controlled release. aTapentadol ER, n = 344; oxycodone CR, n = 342. bTapentadol ER, n = 319; 
oxycodone CR, n = 331. cTapentadol ER, n = 318; oxycodone CR, n = 328. dTapentadol ER, n = 980; oxycodone CR, n = 1,001. eTapentadol 
ER, n = 894; oxycodone CR, n = 223.

together, these results indicate that tapentadol ER (100 
- 250 mg bid) is effective and well tolerated for the man-
agement of moderate to severe chronic nociceptive pain 
of different etiologies and neuropathic pain related to 
DPN. Tapentadol ER (100 -250 mg bid) provides efficacy 
that is similar to that of oxycodone HCl CR (20 - 50 mg 
bid) for patients with osteoarthritis and low back pain 
while offering improved gastrointestinal tolerability and 
improved compliance with therapy, which may be par-
ticularly important for patients on long-term analgesic 
therapy for chronic pain.

AcknowledgMents

Editorial support for the writing of this manuscript 
was provided by Megan Knagge, PhD, of MedErgy, 
and was funded by Janssen Scientific Affairs, LLC, and 
Grünenthal GmbH. The authors were not compensated 
and retained full editorial control over the content of 
the manuscript.



Tapentadol ER for Managing Chronic Pain 

www.painphysicianjournal.com  39

RefeRences

1. Johannes CB, Le TK, Zhou X, John-
ston JA, Dworkin RH. The prevalence of 
chronic pain in United States adults: Re-
sults of an internet-based survey. J Pain 
2010; 11:1230-1239.

2. Tsang A, Von KM, Lee S, Alonso J, Karam 
E, Angermeyer MC, Borges GL, Bromet 
EJ, de GG, de GR, Gureje O, Lepine JP, 
Haro JM, Levinson D, Oakley Browne 
MA, Posada-Villa J, Seedat S, Watanabe 
M. Common chronic pain conditions 
in developed and developing countries: 
gender and age differences and comor-
bidity with depression-anxiety disor-
ders. J Pain 2008; 9:883-891.

3. Breivik H, Collett B, Ventafridda V, Co-
hen R, Gallacher D. Survey of chronic 
pain in Europe: Prevalence, impact on 
daily life, and treatment. Eur J Pain 2006; 
10:287-333.

4. Katz WA, Barkin RL. Dilemmas in chron-
ic/persistent pain management. Am J 
Ther 2008; 15:256-264.

5. McCarberg BH, Nicholson BD, Todd 
KH, Palmer T, Penles L. The impact of 
pain on quality of life and the unmet 
needs of pain management: Results 
from pain sufferers and physicians par-
ticipating in an Internet survey. Am J 
Ther 2008; 15:312-320.

6. Menefee LA, Frank ED, Doghramji K, Pi-
carello K, Park JJ, Jalali S, Perez-Schwartz 
L. Self-reported sleep quality and quality 
of life for individuals with chronic pain 
conditions. Clin J Pain 2000; 16:290-297.

7. Carragee EJ, Hannibal M. Diagnostic 
evaluation of low back pain. Orthop Clin 
North Am 2004; 35:7-16.

8. Hainline B. Chronic pain: Physiological, 
diagnostic, and management consid-
erations. Psychiatr Clin North Am 2005; 
28:713-735.

9. Morley S. Psychology of pain. Br J An-
aesth 2008; 101:25-31.

10. Costigan M, Scholz J, Woolf CJ. Neuro-
pathic pain: A maladaptive response of 
the nervous system to damage. Annu 
Rev Neurosci 2009; 32:1-32.

11. Kaloul I, Guay J, Cote C, Fallaha M. 
The posterior lumbar plexus (psoas 
compartment) block and the three-in-
one femoral nerve block provide simi-
lar postoperative analgesia after total 
knee replacement. Can J Anaesth 2004; 
51:45-51.

12. Francesca F, Bader P, Echtle D, Giunta F, 
Williams J, Fall M, Baranowski A, Fowler 
C, Lepinard V, Malone-Lee J, Messelink 

EJ, Oberpenning F, Osborne JL, Schum-
acher S. European Association of Urolo-
gy guidelines on pain management. Eur 
Urol 2003; 44:383-389.

13. Freynhagen R, Baron R, Gockel U, Tolle 
TR. painDETECT: A new screening ques-
tionnaire to identify neuropathic com-
ponents in patients with back pain. Curr 
Med Res Opin 2006; 22:1911-1920.

14. Freynhagen R, Baron R. The evalua-
tion of neuropathic components in low 
back pain. Curr Pain Headache Rep 2009; 
13:185-190.

15. Schmidt CO, Schweikert B, Wenig CM, 
Schmidt U, Gockel U, Freynhagen R, 
Tolle TR, Baron R, Kohlmann T. Mod-
elling the prevalence and cost of back 
pain with neuropathic components in 
the general population. Eur J Pain 2009; 
13:1030-1035.

16. Daousi C, Benbow SJ, Woodward A, Mac-
Farlane IA. The natural history of chronic 
painful peripheral neuropathy in a com-
munity diabetes population. Diabet Med 
2006; 23:1021-1024.

17. Morlion B. Pharmacotherapy of low back 
pain: Targeting nociceptive and neuro-
pathic pain components. Curr Med Res 
Opin 2011; 27:11-33.

18. The National Collaborating Centre for 
Chronic Conditions. Osteoarthritis: Na-
tional Clinical Guideline for Care and Man-
agement in Adults. Royal College of Physi-
cians, London, 2008.

19. Zhang W, Moskowitz RW, Nuki G, 
Abramson S, Altman RD, Arden N, 
Bierma-Zeinstra S, Brandt KD, Croft P, 
Doherty M, Dougados M, Hochberg M, 
Hunter DJ, Kwoh K, Lohmander LS, Tug-
well P. OARSI recommendations for the 
management of hip and knee osteoar-
thritis, Part II: OARSI evidence-based, ex-
pert consensus guidelines. Osteoarthritis 
Cartilage 2008; 16:137-162.

20. Dworkin RH, O’Connor AB, Backonja M, 
Farrar JT, Finnerup NB, Jensen TS, Kalso 
EA, Loeser JD, Miaskowski C, Nurmik-
ko TJ, Portenoy RK, Rice AS, Stacey BR, 
Treede RD, Turk DC, Wallace MS. Phar-
macologic management of neuropathic 
pain: Evidence-based recommendations. 
Pain 2007; 132:237-251.

21. Varrassi G, Muller-Schwefe G, Pergolizzi 
J, Oronska A, Morlion B, Mavrocordatos 
P, Margarit C, Mangas C, Jaksch W, Huy-
gen F, Collett B, Berti M, Aldington D, 
Ahlbeck K. Pharmacological treatment of 
chronic pain the need for CHANGE. Curr 

Med Res Opin 2010; 26:1231-1245.
22. McNicol E, Horowicz-Mehler N, Fisk 

RA, Bennett K, Gialeli-Goudas M, Chew 
PW, Lau J, Carr D. Management of opi-
oid side effects in cancer-related and 
chronic noncancer pain: A systematic 
review. J Pain 2003; 4:231-256.

23. Boswell K, Kwong WJ, Kavanagh S. Bur-
den of opioid-associated gastrointes-
tinal side effects from clinical and eco-
nomic perspectives: A systematic lit-
erature review. J Opioid Manag 2010; 
6:269-289.

24. Panchal SJ, Muller-Schwefe P, Wurzel-
mann JI. Opioid-induced bowel dys-
function: Prevalence, pathophysiol-
ogy and burden. Int J Clin Pract 2007; 
61:1181-1187.

25. Gregorian RS, Jr., Gasik A, Kwong WJ, 
Voeller S, Kavanagh S. Importance of 
side effects in opioid treatment: A trade-
off analysis with patients and physi-
cians. J Pain 2010.11:1095-1108.

26. Bell TJ, Panchal SJ, Miaskowski C, Bolge 
SC, Milanova T, Williamson R. The prev-
alence, severity, and impact of opioid-
induced bowel dysfunction: Results 
of a US and European Patient Survey 
(PROBE 1). Pain Med 2009; 10:35-42.

27. Benyamin R, Trescot AM, Datta S, Bue-
naventura R, Adlaka R, Sehgal N, Gla-
ser SE, Vallejo R. Opioid complications 
and side effects. Pain Physician 2008; 
11:S105-S120.

28. Camilleri M. Opioid-induced constipa-
tion: Challenges and therapeutic op-
portunities. Am J Gastroenterol 2011; 
106:835-842.

29. Becker G, Blum HE. Novel opioid an-
tagonists for opioid-induced bowel dys-
function and postoperative ileus. Lancet 
2009; 373:1198-1206.

30. Meissner W, Leyendecker P, Mueller-
Lissner S, Nadstawek J, Hopp M, Ruckes 
C, Wirz S, Fleischer W, Reimer K. A ran-
domised controlled trial with prolonged-
release oral oxycodone and naloxone to 
prevent and reverse opioid-induced con-
stipation. Eur J Pain 2009; 13:56-64.

31. Kress HG. Tapentadol and its two mech-
anisms of action: Is there a new phar-
macological class of centrally-acting an-
algesics on the horizon? Eur J Pain 2010; 
14:781-783.

32. Tzschentke TM, Christoph T, Kögel B, 
Schiene K, Hennies H-H, Englberger W, 
Haurand M, Jahnel U, Cremers TI, Frid-
erichs E, De Vry J. (-)-(1R,2R)-3-(3-Di-



Pain Physician: January/February 2013; 16:27-40

40  www.painphysicianjournal.com

methylamino-1-ethyl-2-methyl-propyl)-
phenol hydrochloride (tapentadol HCl): a 
novel µ−opioid receptor agonist/norepi-
nephrine reuptake inhibitor with broad-
spectrum analgesic properties. J Pharma-
col Exp Ther 2007; 323:265-276.

33. Tzschentke TM, De Vry J, Terlinden R, 
Hennies HH, Lange C, Strassburger W, 
Haurand M, Kolb J, Schneider J, Bus-
chmann H, Finkam M, Jahnel U, Frid-
erichs E. Tapentadol HCl. Drugs Future 
2006; 31:1053-1061.

34. Nucynta® ER (tapentadol) extended-re-
lease oral tablets C-II [package insert]. 
Raritan, NJ: Janssen Pharmaceuticals, 
Inc., 2011.

35. Palexia® SR (tapentadol) prolonged-re-
lease oral tablets [summary of product 
characteristics]. Buckinghamshire, UK: 
Grunenthal Ltd.; 2011.

36. Afilalo M, Etropolski MS, Kuperwasser B, 
Kelly K, Okamoto A, Van Hove I, Steup A, 
Lange B, Rauschkolb C, Haeussler J. Ef-
ficacy and safety of tapentadol extended 
release compared with oxycodone con-
trolled release for the management of 
moderate to severe chronic pain related 
to osteoarthritis of the knee: A random-
ized, double-blind, placebo- and active-
controlled phase III study. Clin Drug In-
vestig 2010; 30:489-505.

37. Buynak R, Shapiro DY, Okamoto A, Van 
Hove I, Rauschkolb C, Steup A, Lange 
B, Lange C, Etropolski M. Efficacy and 
safety of tapentadol extended release for 
the management of chronic low back 
pain: Results of a prospective, random-

ized, double-blind, placebo- and active-
controlled Phase III study. Expert Opin 
Pharmacother 2010; 11:1787-1804.

38. Lange B, Kuperwasser B, Okamoto A, 
Steup A, Haufel T, Ashworth J, Etropolski 
M. Efficacy and safety of tapentadol pro-
longed release for chronic osteoarthritis 
pain and low back pain. Adv Ther 2010; 
27:381-399.

39. Wild JE, Grond S, Kuperwasser B, Gil-
bert J, McCann B, Lange B, Steup A, 
Häufel T, Etropolski MS, Rauschkolb 
C, Lange R. Long-term safety and tol-
erability of tapentadol extended release 
for the management of chronic low back 
pain or osteoarthritis pain. Pain Pract 
2010; 10:416-427.

40. Schwartz S, Etropolski M, Shapiro 
DY, Okamoto A, Lange R, Haeussler J, 
Rauschkolb C. Safety and efficacy of ta-
pentadol ER in patients with painful di-
abetic peripheral neuropathy. Curr Med 
Res Opin 2011; 27:151-162.

41. Farrar JT, Young JP, Jr., LaMoreaux L, 
Werth JL, Poole RM. Clinical impor-
tance of changes in chronic pain inten-
sity measured on an 11-point numerical 
pain rating scale. Pain 2001; 94:149-158.

42. Moore A, McQuay H, Gavaghan D. De-
riving dichotomous outcome measures 
from continuous data in randomised 
controlled trials of analgesics. Pain 1996; 
66:229-237.

43. Bellamy N. WOMAC Osteoarthritis Index: 
User Guide IV. WOMAC, Queensland, 
Australia, 2000.

44. Walters SJ, Brazier JE. Comparison of 
the minimally important difference 
for two health state utility measures: 
EQ-5D and SF-6D. Qual Life Res 2005; 
14:1523-1532.

45. Ware JE, Jr., Snow KK, Kosinski M, Gan-
dek B. SF-36 Health Survey Manual and 
Interpretation Guide. The Health Insti-
tute, New England Medical Center, Bos-
ton, MA, 1993.

46. Stahl SM. What’s wrong with multi-
center trials? Assessing the assessments 
in psychopharmacology. J Fam Pract 
2006. Available at: www.jfponline.com/
Pages.asp? AID = 3932. Accessed Jan. 7, 
2013.

47. Cleeland CS, Ryan KM. Pain assess-
ment: Global use of the Brief Pain In-
ventory. Ann Acad Med Singapore 1994; 
23:129-138.

48. Wesson DR, Ling W. The Clinical Opiate 
Withdrawal Scale (COWS). J Psychoactive 
Drugs 2003; 35:253-259.

49. Handelsman L, Cochrane KJ, Aronson 
MJ, Ness R, Rubinstein KJ, Kanof PD. 
Two new rating scales for opiate with-
drawal. Am J Drug Alcohol Abuse 1987; 
13:293-308.

50. Schwartz S, Etropolski M, Shapiro 
DY, Okamoto A, Lange R, Haeussler J, 
Rauschkolb C. Safety and efficacy of ta-
pentadol ER in patients with painful di-
abetic peripheral neuropathy: Results 
of a randomized-withdrawal, placebo-
controlled trial. Curr Med Res Opin 2011; 
27:151-162.


