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Abstract

Although prevalent, pain is often under-treated, in part because pain 
can involve multiple physiological mechanisms. Pain signals are transmitted 
via ascending pathways and are modulated via descending pathways. The 
pathways are influenced by a complex interplay of inhibitory and excitatory 
actions involving the endogenous opioid and mono aminergic (e.g. nor 
adrenaline) systems. When pain involves multiple mechanisms, analgesics 
that inhibit only a single system will likely result in suboptimal pain relief, 
possibly initiating a vicious cycle of escalating doses, accelerated onset of 
dependence/tolerance, and excess side effects. Combining two agents with 
complementary mechanisms of action can be effective in treating such multi 
mechanistic pain, but taking multiple individual drugs can be inconvenient to 
the point of compromising compliance, and presaging a potentially dangerous 
poly pharmacy. The risk of drug-drug interactions increases dramatically as 
more drugs are added, and many patients who are in moderate to severe 
pain are already taking several other prescriptions for underlying disorders 
before analgesics are added. Tapentadol is a new analgesic agent that has a 
dual mechanism of action-it activates µ-opioid receptors and also inhibits the 
neuronal reuptake of norepinephrine, making it an attractive match for multi 
mechanistic pain syndromes. The dual mechanism of action was designed and 
observed using in vitro and animal testing, but now with 3 years in the clinic, we 
aim to present and evaluate the successful “translation” of these types of design 
strategies and preclinical data to the Australian clinic.
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excitatory and inhibitory systems; analgesic agents work because they 
either block excitatory transmissions or activate inhibitory systems. 
Identifying the underlying mechanisms of chronic pain can be 
particularly difficult, in that symptoms do not necessarily correlate 
with the mechanism. In traditional clinical practice, patients tend to 
be identified by the initial cause or location of their pain, for example 
low back pain patients, rather than pain mechanism. However, one 
patient with low back pain might have purely nociceptive pain, while 
another might have mixed pain, including a neuropathic component. 
An effective treatment for the first patient will be inadequate for the 
second. Thus, pain should be treated mechanistically, and it is often 
necessary to treat it multi mechanistically.

Methodology
This paper is a narrative review based on the most recent literature 

relating to tapentadol and the experiences and insights of the authors. 
The authors searched the PubMed database for the broad keyword 
“tapentadol,” which yielded over 200 results. The literature was then 
reviewed for those most relevant to a general discussion of the drug’s 
safety, efficacy, and potential role in the armamentarium against pain. 
In particular, the authors were seeking clinical trials, reviews, and 
other literature relating to tapentadol’s dual inhibition.

Rationale for mechanism-oriented treatment of pain
When treating multi mechanistic pain, each mechanism must be 

addressed. Drug efficacy can be mechanism-dependent, for example, 

Introduction
More than 10 million Australians (67% of the population ≥ 15 

years of age) experience pain at least one time in the prior four weeks, 
of which 9% characterize the pain as severe to very severe [1]. About 
20% of the population (including pediatric patients) have chronic 
pain, and in the senior population (>65 years), prevalence rates are 
about 33% [2]. As in other parts of the world, pain increases with 
advancing age, certain health conditions (for example, osteoporosis), 
and mental health conditions, such as depression. Risk factors for 
severe to very severe pain include smoking, obesity, and a sedentary 
lifestyle [3]. Only cardiovascular disease and musculoskeletal 
conditions cost the Australian healthcare system more than does 
chronic pain. Despite the availability of good clinical care, it is 
estimated that less than 10% of Australians suffering chronic non-
cancer pain receive adequate analgesia [4], and it is more likely to be 
available to city-dwelling Australians than to rural citizens [5].

The physiological/biochemical complexities of pain signal 
transmission cause many pain syndromes to be multi factorial, 
involving neurological activation of both ascending and descending 
pain pathways [6]. While the well-known helpful World Health 
Organization (WHO) pain ladder recommends treating pain based 
on intensity level [7], WHO treatment recommendations predated 
modern understanding of the mechanisms of pain and thus do not 
take multiple underlying pain mechanisms into account [8]. Pain 
signals are processed and modulated by a variety of interacting 
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a drug that is effective in treating nociceptive pain might provide little 
or no relief for neuropathic pain. For example, a chronic pain patient 
with nociceptive pain involving a neuropathic component (a common 
clinical presentation) is often best treated with a combination of drugs 
or one drug that has multiple mechanisms of action.

In addition to ascending pathways to the brain for processing and 
descending pathways for inhibitory modulation [9], peripheral and 
central sensitization can amplify or alter pain signals in an aberrant 
way, such that a mild noxious stimulus is perceived as very painful or a 
non-noxious stimulus is perceived as painful. Multi mechanistic pain 
may occur, for example, in osteoarthritis where central sensitization 
creates a neuropathic component that combines with nociceptive 
pain, creating the so-called “mixed pain state.” In such mixed 
pain states, both peripheral and central sensitization increase the 
excitability of the ascending pain pathways and decrease descending 
pain inhibition. Complicating the picture, psychosocial factors and 
mental health comorbidities may also come into play. Such chronic 
pain syndromes may not correlate with the extent of tissue damage or 
localized inflammatory zones [10]. 

The µ-opioid receptor system and the mono aminergic system 
are two important, closely interconnected pain modulatory systems. 
µ-opioid receptor agonists inhibit transmission of pain signals and 
influence higher brain centers (thus, both the sensation and perception 
of pain), whereas the noradrenergic system primarily modulates 
(attenuates) pain signal transmission via descending pathways that 
synapse in the dorsal horn of spinal cord [11,12]. For a schematic 
on the ascending and descending pain pathways please see reference 
[13]. µ-opioids inhibit presynaptic vesicular neurotransmitter 
release (by inhibiting Ca2+ influx) and hyperpolarize post-synaptic 
neurons (by altering K+ flux). Inhibition of neuronal noradrenaline 
reuptake results in an increased synaptic level of noradrenaline and 
an enhanced inhibitory action. 

As pain persists, one system might become more dominant. 
For example, if acute pain transitions into neither chronic pain 
(chronification), noradrenaline-mediated inhibition can be 
increasingly important [14]. Chronic pain can also result in alteration 
of the opioideric system which, in turn, alters responsiveness to 
opioid analgesics [15]. Several possibilities are receptor up- or down-
regulation, opioid-induced hyperalgesia, and others [16]. Altered 
activity of the neither opioidergic system means that the balance shifts 
toward noradrenaline-mediated pain inhibition assuming greater 
importance [17]. The role of another monoamine in the descending 
pathways, 5-HT (5-hydroxytryptamine, serotonin) is less clear. For 
example, fluoxetine, a selective serotonin reuptake inhibitor (SSRI) 
has no clinically meaningful analgesic effect [18]. 5-HT can also have 
a pro-emetic effect, decreasing tolerability. An agent that targets the 
µ-opioid and noradrenaline, but not 5-HT, systems might strike the 
proper balance, with greater efficacy and reduced adverse effects.

Barriers to multi mechanistic pain therapy 
In a survey of 415 physicians, 60% ‘agreed’ or ‘totally agreed’ that 

there is insufficient knowledge within the medical community about 
the pharmacological characteristics of different analgesic regimens, 
and 81% agreed or totally agreed with the statement that pain with 
a neuropathic component is often more severe and more difficult 
to treat [19]. While the identification of the underlying mechanism 

of pain can be important in the planning of a treatment strategy, 
identifying the specific mechanisms can be challenging, particularly 
since symptoms are not always reliable indicators of pain mechanism 
[20]. A single medication that could target multiple pain components 
(e.g., neuropathic and nociceptive) would eliminate the need to 
pinpoint exact pain mechanisms, simplifying prescribing. 

Multidrug therapy guidelines 
Practice guidelines for pain therapy advocate the use of 

combination therapy [21]. The American Society of Anesthesiologists 
Task Force on Acute Pain Management writes, “The literature 
supports the administration of two analgesic agents that act by 
different mechanisms via a single route for providing superior 
analgesic efficacy with equivalent or reduced adverse effects [22]”. 
Although the use of multidrug analgesic regimens is less well studied 
for chronic pain, the strategy has been endorsed for a variety of 
chronic pain syndromes [23]. 

The interruption of more than one mechanism of pain signaling 
increases the likelihood of successful pain treatment. For this, 
combination drug therapy should involve using agents with different, 
but complementary, mechanisms of action. Plus, when two or more 
agents are taken together, there is the possibility that they will have 
a synergistic effect (where the total effect is greater than the additive 
effects of the individual agents) [24,25]. Figure 1 (A. and B., it is also 
possible that combination therapy will amplify adverse effects). 

The optimal combinations are those that both increase analgesia 
and decrease adverse effects. There is no benefit to combination 
pharmacological therapy if it lessens analgesic benefits, reduces 
tolerability, or provides no net clinically meaningful benefit. 
Examples of beneficial combination drug therapies include a low-dose 
opioid with a non-opioid, such as codeine plus either an NSAID or 
acetaminophen or tramadol plus an NSAID or acetaminophen; opioid 
plus a peripherally-restricted antagonist to reduce gastrointestinal 
side effects; or non-opioid agent plus a gastric protective agent, such 
as diclofenac plus misoprostol. 

Combination drug therapy can be administered either as a 
“loose-dose,” (i.e., individual agents are taken separately) or in fixed-
dose combination products (that combine agents in a single tablet). 
While loose-dose regimens offer clinicians maximum flexibility, they 
create a pill burden, which has been associated with lower rates of 

A. B.

Figure 1: (a) Isobolographic analysis of combination drug therapy. (b) A 
response surface is described by 4E=EB{(a/R+b)/[(a/R+b)+CB]} (see reference 
for details). Figure used from reference [58] with permission by the publisher 
Elsevier and Copyright Owner American Pain Society.
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patient adherence to therapy [26]. The use of loose-dose regimens 
may also result in unpredictable or variable pharmacokinetic 
profiles. Validated fixed-dose combination products offer benefits 
of convenience, a reduced pill burden, and known complementary 
pharmacokinetics. On the other hand, it is not always possible to find 
the fixed-dose combination that is optimal for a particular patient.

Rational poly pharmacy and potential risks
Poly pharmacy is the situation in which a patient is prescribed, 

or self-medicates, with multiple prescription or Over-The-Counter 
(OTC) drugs [27]. Many pain patients have just had surgery, 
experienced trauma, and/or present with comorbid conditions, 
and must take several drugs. In fact, taking multiple drugs daily is 
increasingly the norm for chronic pain patients and the elderly. 
Moreover, many patients also take nutritional remedies or 
supplements. The inherent danger of taking more than one drug is 
the potential risk of a pharmacokinetic and/or pharmacodynamic 
drug-drug interaction (DDI). The probability that a DDI will occur 
is related to, and increases rapidly with, the number of drugs [28-30] 
Figure 2.

The cytochrome P450 (CYP450) enzyme family is essential for the 
metabolism of many common medications, such as statins, warfarin, 
beta-blockers, opioids, Selective SSRIs, and OTC ingredients. The 
CYP450 family includes at least 50 isozymes, of which CYP3A4 and 
CYP2D6 metabolize the majority of current drugs [31]. CYP450 
enzymes may be inhibited or induced by certain drugs, resulting in 
potentially significant DDIs, which can lead to therapeutic failure or 
unanticipated adverse events. The likelihood of  a CYP450-mediated 
DDI increases with poly pharmacy; the prevalence of CYP450-
mediated DDIs in geriatric patients on poly pharmacy is estimated at 
80% [32]. The addition of a new medication to an existing five-drug 
regimen increases the risk of a CYP-mediated DDI by about12% for 
each new agent [33]. 

Combination therapy can be an effective treatment of multi 
mechanistic pain involving both a nociceptive and a neuropathic 
component, but poly pharmacy may expose patients to potentially 
dangerous DDIs. Monotherapy at higher doses may not be as 

effective or well tolerated. The analgesic efficacy of opioids in some 
pain syndromes may be limited, for example sustained activation of 
the opioidergic system may lead to decreased opioid responsiveness, 
which leads to a cycle of increased doses with decreased effectiveness. 
No currently available single agent effectively treats both nociceptive 
and neuropathic components in moderate to severe pain syndromes. 

Tapentadol
Tapentadol is a novel, centrally acting analgesic agent that 

combines two mechanisms of action in a single molecule, namely 
µ-opioid receptor agonist (MOR) and Noradrenaline Reuptake 
Inhibition (NRI) [34]. The tapentadol molecule has been described 
as “one key for two locks,” in that it has a chemical structure that can 
simultaneously interact with (‘fit’) both the opioidergic and the mono 
aminergic systems (‘locks’) Figure 3. It also has no analgesically-active 
metabolites. The availability of such a single-agent multi mechanistic 
molecule presents an important option for first-line treatment for 
patients who require both nociceptive and neuropathic pain relief 
[35]. 

Because tapentadol is not a prodrug, both its pharmacokinetics 
and analgesic efficacy are independent of metabolic activation [36], 
and there is low risk of drug-drug interactions via the cytochrome 
(CYP) 450 metabolic pathways [37]. Its mechanisms of action resides 
in the parent drug, which based on animal studies, are agonist action 
at the µ-opioid receptor and inhibition of neuronal reuptake of NA 
[38- 40]. The main pathway of tapentadol metabolism is conjugation 
with glucuronic acid; 99% of tapentadol and its metabolites are 
eliminated from the body in the urine [41]. Tapentadol has low 
plasma-protein binding and has not been shown to induce or inhibit 
CYP450 enzymes. None of the metabolites of tapentadol contribute 
to its analgesic effects [42]. Population pharmacokinetic studies 
describe the tapentadol immediate-release formulation as best fit by 
a two-compartment model with zero-order release followed by first-
order absorption and elimination [43]. 

Tapentadol has been evaluated in a number of clinical trials 
Table 1.The Immediate-Release (IR) and Extended-Release (ER) 
formulations have been compared to oxycodone IR and Controlled-
Release (CR) and found to be non-inferior [44,45]. The primary 
advantage of tapentadol over oxycodone in these studies is the 
reported reduced rate of side effects, particularly gastrointestinal 
(GI) effects, such as nausea, vomiting, and constipation [46,47]. This 
advantage may be more pronounced in geriatric patients [48], which 
is of particular clinical interest, since revised guidelines issued by 
the American Geriatric Society for the management of moderate to 
severe pain in the elderly state that nonselective NSAIDs and COX-2 
inhibitors should be used rarely and only with extreme caution [49], 
thus limiting the analgesic options for this important, and increasing, 

Figure 2: The probability of drug interactions increases rapidly with the 
number of agents. (Figure is original artwork).

Figure 3: From left to right, morphine, noradrenaline, and tapentadol.
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Study Patients Agents Results Safety
Mercadante 2012 
[50] Open-label, 4 wk 
study

50 opioid-naïve cancer 
patients

Slow-release TP 50 mg twice 
daily

Significant reduction in pain intensity. 
baseline for all weeks (p<0.005) No significant change in AEs

Kavanagh 2012 [51]
Post-hoc analysis 
of 2 multicenter, 
randomized, double-
blind trials, 10 and 
90 days

1338 patients with moderate 
to severe OA pain

TP IR 50 and 75 mg. 
Oxycodone IR 10 mg in 10 
day trial; TP IR 50 or 100 mg . 
oxycodone IR 10 or 15 mg in 
90-day trial

Pain reduction 30% or 50% with no 
treatment-emergent AEs was endpoint 
(PRT). In 10-day study, 30% PRT 
was significantly greater for 50 mg 
TP. oxycodone. In 90 day study, TP 
patients had significantly more days 
meeting PRT criteria (30%).

The PRT endpoint included 
tolerability.

Steigerwald 2012 [52] 
Open-label, phase 
3b study

196 patients with severe 
chronic LBP with and without 
a neuropathic component

TP-PR 50-250 mg BID during 
5-wk titration and 7-wk 
maintenance periods. TP IR 
was used for acute episodes 
such that combined dose ≤ 500 
mg/day.

TP was associated with significant 
improvements in pain over baseline 
and significant reduction of 
neuropathic pain symptoms

AEs ≥ 10% were nausea, 
dizziness, headache, dry mouth, 
fatigue, constipation, diarrhea, 
nasopharyngitis, and somnolence

Vorsanger 2011 [40]
Post-hoc analysis 
of 90-day phase 3, 
double-blind, clinical 
trial

849 patients with moderate 
to severe pain (elderly and 
non-elderly)

Flexible dose, TP IR 50 and 
100 mg. oxycodone IR 10 and 
15 mg, every 4-6 h, as needed

Pain relief was similar between TP 
and oxycodone groups, both age 
groups (efficacy not primary endpoint); 
no age-based efficacy differences

Constipation and nausea/vomiting 
were significantly lower in elderly 
patients taking TP IR than 
oxycodone IR

Etropolski 2011 [37]
Randomized, double-
blind, placebo-
controlled study

596 patients with end-stage 
joint disease

TP IR 50 mg, TP IR 75 mg, 
oxycodone 10 mg, and placebo 
for 14 days followed by 28 day 
ER treatment of same active 
agents or placebo

Efficacy was not an endpoint.

Nausea/vomiting decreased 
significantly with TP 50 and 75 mg 
(p<0.001)  oxycodone and placebo in 
14-day phase, with ER formulations 
in 28-day phase similar

Schwartz 2011 [53]
Double-blind, 
parallel-group, 
randomized-
withdrawal, placebo-
controlled study

395 patients with painful 
diabetic peripheral 
neuropathy; a 3-mo history 
of analgesic use (opioid and/
or non-opioid), dissatisfaction 
with current analgesic 
regimen; and moderate to 
severe pain

3-wk open-label phase for 
titration to optimal dose of 
TP ER; then 12-wk double-
blind maintenance phase 
during which patients were 
randomized 1:1 to TP ER (at 
their optimal dose) or placebo. 
Doses of TP ER were 100-250 
mg bid.

TP ER patients had significantly 
better pain relief using all imputation 
methods (p<0.001)  placebo; at end 
of double-blind phase, 64% of TP ER 
and 38% of placebo patients reported 
their status was “much” or “very much” 
improved (p<0.001)

Rates of treatment-emergent AEs 
were 71% during open-label and 
70% during double-blind phases. 
Most common (occurring at rates 
≥ 10%) were nausea, dizziness, 
somnolence, and constipation. AE 
rates were similar for patients over 
and under 65 years of age.

Wild 2010 [54]
Randomized 
comparative study

1117 patients with chronic 
knee or hip OA pain or LBP

TP ER (100 to 250 mg) twice 
daily or oxycodone CR (20 to 
50 mg) up to 1 yr

Mean pain intensity scores were 7.6 
at baseline (TP ER and oxycodone 
groups) and decreased to 4.4 (TP ER) 
and 4.5 (oxycodone) at endpoint.

Rate of AEs were 86% for TP ER 
and 91% for oxycodone CR. 22% of 
TP and 37% of oxycodone patients 
discontinued drug because of side 
effects.

Afilalo  2010 [55]
Randomized, double-
blind, active- and 
placebo-controlled, 
parallel-arm, phase 
3 study

1023 patients with moderate 
to severe OA knee pain

TP ER (100 to 250 mg twice 
daily) oxycodone CR (20 to 
50 mg twice daily)  or placebo 
for 3-wk titration then 12-wk 
maintenance phases

TP significantly reduced pain over 
baseline compared to placebo for 12 
wk; oxycodone significantly reduced 
pain over baseline compared to 
placebo for 11 wks (not week 12). 
24% of TP ER patients, 17% of 
oxycodone, and 24% of placebo 
patients achieved ≥ 50% reduction in 
pain (TP ER . placebo, p=0.027)

Rates of patients who had ≥ 1 AE 
were 61% (placebo), 76% TP, and 
87% (oxycodone)

Buynak 2010 [38]
Randomized, double-
blind, placebo- and 
active-controlled, 
phase 3 study

981 patients with chronic LBP
TP ER 100 to 250 mg BID or 
oxycodone CR 20 to 50 mg 
BID or placebo, 15 wk

Both TP and oxycodone significantly 
reduced pain over baseline.

TP was associated with fewer 
treatment-emergent AEs than 
oxycodone. Most common AEs 
were GI-related events, rates 
26% (placebo), 44% (TP), 62% 
(oxycodone)

Daniels 2009 [35]
Randomized, double-
blind, placebo-
controlled, phase 3 
study

901 bunionectomy patients
TP IR 50 or 75 mg, oxycodone 
IR 10 mg or placebo every 4 to 
6 h for 72 h post-surgery

TP 50 and 75 mg and oxycodone 10 
mg provided significantly greater pain 
relief than placebo and TP 50 and 75 
mg were non-inferior to oxycodone 
10 mg.

TP 50 mg resulted in significantly 
lower rates of nausea and/or 
vomiting than oxycodone 10 mg 
(35% . 59%, p<0.001); TP 75 mg had 
a rate of 51% (p=0.057 . oxycodone).

Hartrick 2009 [36] 
Randomized, double-
blind, active- and 
placebo-controlled 
study

659 patients with end-stage 
joint disease awaiting joint 
replacement

TP IR 50 or 75 mg or 
oxycodone IR 10 mg or 
placebo every 4-6 hours during 
waking hours for 10 days

All active agents reduced pain 
significantly more than placebo 
(p<0.001) and TP IR 50 and 75 mg 
were non-inferior to oxycodone IR 
10 mg.

GI AEs were significantly lower for 
both TP IR groups than oxycodone 
(p<0.001). Discontinuation rates 
were 18% and 26% for TP IR 50 
and 75 mg, respectively, and 35% 
(oxycodone) and 10% (placebo).

Table 1: Key clinical trials reported over the past five years (2008 – 2012) that evaluated the safety and/or efficacy of tapentadol. Studies were selected and presented 
in order to show use in a variety of pain syndromes. Studies were not omitted based on lack of efficacy or poor safety outcomes.
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age group.

In a clinical study to establish dosing equivalency between 
tapentadol’s two formulations, approximately equivalent total 
daily doses (TDDs) of the IR and ER formulations offered patients 
equivalent analgesic benefits for the relief of moderate to severe pain 
associated with low back pain; both formulations are well tolerated 
and allow direct conversion [50].

Abuse potential
In experiments by the sponsor and reported to regulatory 

agencies, tapentadol has been evaluated in standard animal models of 
abuse liability: it substituted fully for morphine-trained rats, produced 
conditioned place preference that was blocked by naloxone, and 
was self-administered by rhesus monkeys trained to self-administer 
morphine [51]. In clinical abuse liability studies, tapentadol produced 
dose-dependent drug ‘Liking’. The effects peaked 1 – 2 h after 
dosing and were not different from calculated equianalgesic doses 
of hydromorphone IR. Negative subjective effects were noted 2-6 h 
after dosing. In Phase 3 clinical studies a small number of opioid-
experienced patients administered more tapentadol IR, although this 
did not result in adverse events. Opioid-naïve patients first exposed 
to tapentadol IR are less commonly observed to ‘doctor shop’ as 
compared to oxycodone IR [52]. In a retrospective cohort study, 
the reported risk of abuse was 65% less, and the risk of receiving an 
abuse diagnosis was lower, for tapentadol IR than with oxycodone 
IR [53,54].The physical barrier technology (INTAC™; Grünenthal 
GmbH, Aachen, Germany) of the extended release tablets appears 
to discourage abuse routes of administration, since only 14% of 
intranasal prescription opioid abusers report they would attempt to 
snort the drug and only 18% of intravenous prescription opioid users 
report they would attempt to inject the gel.

The majority of reports about tapentadol from internet websites 
that share experiences on drug abuse highlight difficulties of breaking 
down the tapentadol ER tablet, and warn not to snort or smoke 
crushed tapentadol due to a severe burning sensation. The postings 
disagree on whether or not the tapentadol effect is worth experiencing. 
In a survey of online discussions about illicit and prescription drugs 
among recreational drug users, tapentadol was of little interest to 
those actively abusing drugs. Over 1.9 million messages were posted 
between January 1, 2011 and September 30, 2012 on seven recreational 
drug abuse forums; only 0.03% of posts during that time related to 

tapentadol, significantly fewer than for comparator drugs (p<0.001) 
[55]. A study of 113,914 substance abuse treatment patients found 
tapentadol was significantly less frequently abused than comparator 
drugs (p<0.001) and lower than abuse for most Schedule II analgesic 
agents [56]. The risk of the patient’s experiencing withdrawal 
symptoms upon discontinuation of tapentadol is low compared to 
other currently marketed products [57]. Though these reports lean 
towards less abuse for tapentadol, it should be noted that a variety of 
factors may underestimate tapentadol’s true abuse potential. These 
include lower prescription rate versus other well marketed opioids, 
abuse-deterrent technology in tapentadol versus other products 
as well as the datasets that were used which may not represent 
national estimates of abuse prevalence. Therefore, to fully understand 
tapentadol’s true abuse potential, large epidemiological studies would 
be needed.

Conclusion
Australia, similar to most other parts of the world, has a high 

prevalence of chronic non-cancer pain and a high rate of severe to 
non-severe pain of all types and the incidence of pain is expected 
to rise together with the aging population. While numerous 
conventional mono-mechanistic analgesics are currently available 
(e.g., NSAIDs, acetaminophen, and opioids), prescribing the right 
product or combination of products involves the balancing of risks 
and benefits. And each of the major analgesic categories is associated 
with the potential for serious adverse effects. As a result, much pain 
goes under-treated, because the multiple mechanisms that underlie 
many pain syndromes is in effectively covered by mono-mechanistic 
drugs; complete analgesia requires that all mechanisms be addressed. 
Combination pharmacotherapy can help address multi mechanistic 
pain, but it may open the door to poly pharmacy and its associated 
problems and increase the risk for potentially serious drug-drug 
interactions. Thus, while a very strong case for rational poly pharmacy 
can be made; rational poly pharmacy has its limits, particularly for 
a clinician who is not a pain specialist. The novel agent tapentadol 
appears to provide a promising approach, in that it combines dual 
mechanisms of action (opioid and non opioid) in a single molecule, 
with no analgesically active metabolites. And it has been shown in 
clinical trials to be effective and well tolerated. Its recent approval 
in Australia appears to offer a promising first-line agent for patients 
suffering from multi mechanistic pain.

Hale 2009 [39]
Randomized, 
double-blind, active-
controlled, phase 3 
study

878 patients with LBP or hip 
or knee OA

TP IR . oxycodone IR over 90 
days

Pain intensity measurements showed 
TP IR was similar to oxycodone.

TP compared to oxycodone: 18%. 
29% nausea; 17%. 30% vomiting; 
13%. 27% constipation, dizziness 
18%. 17%, headache 12%. 10%, 
somnolence 10%. 9%.

Daniels 2009 [56]
Randomized, 
double-blind, active-
controlled, phase 3, 
multiple-dose study

603 bunionectomy patients

TP IR 50, 75 or 100 mg 
. oxycodone IR 15 mg or 
placebo every 4-6 h for 72 h 
after surgery

All active agents provided significantly 
greater pain relief than placebo; post-
hoc analysis showed that TP IR 100 
mg provided equivalent analgesia as 
oxycodone 15 mg

Overall rates of AEs were 70% TP 
50 mg, 75% TP 75 mg, 85% TP 100 
mg, 87% oxycodone, 41% placebo. 
TP 100 mg had a significantly lower 
incidence of nausea and/or vomiting 
than oxycodone 15 mg (53% . 70%, 
respectively, p=0.007)

Stegmann 2008 [57]
Randomized, double-
blind, multiple-dose, 
active-controlled 
phase 2 study

269 bunionectomy patients

TP IR 50 or 100 mg, 
oxycodone IR 10 mg or 
placebo every 4-6 h for 72 
hours following surgery

All active agents provided significantly 
greater pain relief than placebo

TP 50 and oxycodone 10 mg rates 
were 46%. 72% for nausea, 33%. 
57% dizziness, 16%. 39% vomiting, 
6%. 18% constipation and 28%. 27% 
somnolence.

AE: Adverse Event; CR: Controlled-Release Formulation; ER: Extended-Release formulation; IR: Immediate-Release formulation; LBP: Low Back Pain; OA: 
Osteoarthritis; PR: Prolonged Release; TP: Tapentadol
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