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ABSTRACT 
Acute pain is often undertreated and inadequate management may lead to poor patient outcome and 
potentially life - threatening complications. Opioids and nonopioid analgesics i.e. non- steroidal anti-
inflammatory drugs are the groups of analgesics used to treat acute pain; unfortunately both are 
associated with potentially serious side effects. Opioids provide relief of moderate to severe acute pain 
however associated with particularly gastrointestinal side effects. Tapentadol is a FDA approved centrally 
acting novel analgesic for the treatment of moderate to severe acute pain with a dual mode of action as μ-
opioid receptor agonist  and as a nor- epinephrine reuptake inhibitor. The drug follows linear 
pharmacokinetics, absorbed quickly and is excreted primarily by the renal system. The analgesic effects 
of tapentadol are independent of metabolic activation and tapentadol has no active metabolites so 
theoretically tapentadol may be associated with a low potential for interindividual variations and drug–
drug interactions.  In various phase III trials in patients with various types of moderate to severe acute 
pain have shown that tapentadol immediate release IR 50 to 100 mg every 4 to 6 hours   shows analgesic 
effect comparable to that of oxycodone IR 10 or 15 mg every 4 to 6 hours with a lower incidence of 
nausea, vomiting, and constipation.  So, tapentadol is an important addition to the armamentarium for the 
management of moderate- to-severe pain. 
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INTRODUCTION  
Low back pain is commonest health 
problem and is the fifth most common 
reason among people visiting physician in 
the United States [1]. The prevalence of low 
back pain in the adult general population 
was 22–65% [2].   It puts a lot of personal, 
community and financial burden globally 
[3].  For back pain alone, total health care 
expenditures in year 2005 were estimated 
at $85 billion to $100 billion [4]. 
Appropriate management of acute pain 
remains a considerable challenge for health 
care providers. Unrelieved acute pain may 
cause anxiety and sleep disturbances that 
affect mental status [5]. Acute pain  may 
cause tachycardia, hypertension, suppress 

immune function and  decrease pulmonary 
function ultimately may lead increased risk 
of dangerous complications including 
coronary artery disease, deep vein 
thrombosis, pulmonary embolism and 
stroke[6]. Uncontrolled acute pain is also 
associated with gastrointestinal   side 
effects like nausea, and vomiting [7]. 
Medications are the most frequently 
recommended treatment for low back pain 
[8].  In one of the study, 80% of primary 
care patients with low back pain were 
prescribed at least one medication at their 
initial office visit and more than one third 
were prescribed two or more drugs [9]. 
Today we have options for the management 
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of acute pain include opioid analgesics and 
nonopioid analgesics. Nonopioid analgesics 
are nonsteroidal anti-inflammatory drugs 
(NSAIDs). Conventional NSAIDs have 
therapeutic ceiling effect and are 
appropriate for only mild to moderate pain 
[10] but have potentially serious side effects 
include gastrointestinal effects.  Also 
NSAIDs are not advised in patients with 
peptic ulcer disease, renal impairment and 
bleeding diatheses [11]. Newer NSAIDS i.e.  
Selective cyclooxygenase-2 (COX-2)-
inhibitors do not impair platelet function 
and  cause less  gastrointestinal bleeding as 
compared   to other NSAIDs [12]; however, 
but these are more prone to an increase in 
the risk of cardiovascular side effects [13]. 
Opioids are used for the management of 
moderate to severe acute pain [14]. Opioids 
exert their analgesic effects primarily 
through agonistic action on μ-opioid 
receptors in neurons, which lead to a 
decrease in neurotransmitter release and 
there by pain [15]. However, the agonistic 
action on non-analgesic receptors is 
responsible for side effects [10]. Their use is 
restricted because of nausea, vomiting, 
constipation and sedation   because of 
direct stimulation of receptors at the 
chemoreceptor trigger zone, vestibular 
apparatus and in CNS [16]. Tramadol, an 
opioid analgesic, has genetic polymorphism 
because it is metabolized by cytochrome P-
450 that leads to drug – drug interactions 
and has a neurotoxic metabolite which may 
predispose patients to serotonin syndrome 
[17]. 
Even though the large numbers of drugs are 
available in the market for the treatment of 
acute pain, a potent analgesic drug with a 
low side-effect profile is a today’s need. 
Tapentadol immediate release (IR), a 
centrally acting synthetic oral analgesic was 
approved by the FDA on November 20, 
2008 for the relief of moderate- to-severe 
acute pain [18]. 
Pharmacology and pharmacokinetics of 
tapentadol 
Tapentadol is a novel centrally opioid 
analgesic with dual mechanism of action. It 
is μ-opioid receptor agonist and 
epinephrine reuptake inhibitor [19].  It is a 
pure enantiomer with chemical formula 
C14H23NO.HCL. After oral administration, 

it does not require metabolic activation and 
is rapidly and completely absorbed with 
peak serum levels reached within 1.25 
hours. Mean absolute bioavailability is 
nearly 32% after a fasting single-dose 
administration [20]. Plasma protein binding 
is approximately 20% and the protein 
binding is independent of substance 
concentration [21]. The half-life elimination 
is 4 hours for the immediate release 
formulation. Tapentadol undergoes 
extensive metabolism and is metabolized 
primarily via phase II glucuronidation to 
tapentadol-O-glucuronide (70%), to a lesser 
degree by CYP2C9 and CYP2C19 to 
desmethyl tapentadol (13%), and CYP2D6 
to hydroxytapentadol (2%) [20, 22]. In-
vitro studies did not show a potential of 
tapentadol to either inhibit or induce 
cytochrome P450 enzymes. All the 
metabolites are pharmacologically inactive 
and the parent molecule is only responsible 
for analgesic activity [17]. This profile 
reduces the probability of large individual 
variations in the pharmacological effects of 
tapentadol.  Tapentadol is excreted 99% in 
the urine; 70% as conjugated metabolites 
and 3% unchanged substance. The apparent 
half-life of tapentadol following oral 
administration is 3.93 hours and more than 
95% of the drug is excreted within 24 hours 
of dosing [20].  There is no clinically 
relevant difference in the pharmacokinetics 
of tapentadol in men and women, young 
adult and elderly subjects. Exposure and 
peak serum concentrations of tapentadol 
were increased in subjects with mild or 
moderate hepatic impairment, whereas the 
maximum concentrations of the metabolite, 
tapentadol-O-glucuronide, were decreased 
in subjects with moderate liver impairment. 
In subjects with mild, moderate and severe 
renal impairment, the AUC∞ of tapentadol-
O-glucuronide was 1.5-fold, 2.5-fold and 
5.5-fold higher as compared to subjects 
with normal renal function, respectively. 
The population pharmacokinetic model 
predicted that the clearance of tapentadol in 
Black, Hispanic-Latinos and other combined 
non-Caucasian racial groups was 
approximately 17%, 11% and 15% lower, 
respectively, compared to that predicted in 
Caucasian subjects. Therefore, the effect of 



Journal of Pharmaceutical Research & Clinical Practice, July-Sept 2013; 3(3):8-12 

Seema Rani et.al, JPRCP 2013; 3(3)                                                                                                                  10 

race on tapentadol pharmacokinetics is of 
little clinical relevance [19]. 
 Efficacy and Safety of tapentadol IR 
prepration: 
Phase III trial: 
Daniels SE and his colleague[23] conducted 
a randomized , double, blind , phase III 
study to evaluate the efficacy and safety of 
multiple doses of tapentadol IR (50 or 75  or 
100 mg), oxycodone HCl IR (10 mg), and  
placebo in postoperative  bunionectomy 
patients.  603 patients were randomized to 
received tapentadol IR 50 or 75 or 100 mg, 
oxycodone HCl IR 10 mg, or placebo orally 
every 4 to 6 hours over a 72 hour period 
following for bunionectomy. The primary 
endpoint was sum of the pain intensity 
difference (SPID) over the first 48hours 
(SPID48). Secondary efficacy endpoint 
include SPID over 12,24 and 72 hours ; total 
pain relief, use of rescue medication; patient 
global impression change; and perceived 
onset of action of medication.  
Results showed that all tapentadol IR 
treatment group significant reduction in 
pain based on primary efficacy measure i.e. 
SPID48 compared to placebo (p< 0.001) 
Increasing levels of pain relief were 
associated with higher doses of tapenadol 
IR. A similar decrease in pain intensity was 
noted in SPID12, SPID24 and SPID72. The 
proportion of patients achieving pain 
reduction of at least 30% to50% was 
significantly higher in the active –treatment 
patients compared with patients assigned to 
receive placebo patients.  A reduction in 
pain intensity of 50% or greater was noted 
in 30% of the placebo group, 56.7% to 
70.3% of patients assigned to tapentadol 
and in 72.8% of patients receiving 
oxycodone (p< 0.001 vs placebo). The 
percentage of patients using rescue 
medication was 49% in the placebo group, 
10% to 19% in the tapentadol groups, and 
9% in the oxycodone group. Patients 
receiving tapentadol also attained pain 
relief more quickly than those receiving 
placebo (P < 0.005).  
The incidence of adverse effects reported 
were 70% with tapentadol 50 mg; 75% with 
tapentadol 75 mg; 85% with tapentadol 100 
mg; 87% with oxycodone IR 15 mg; and 
41% with placebo.  The incidence of GI 
effects was lower with tapentadol 

compared with oxycodone. The difference 
in AEs between the tapentadol and 
oxycodone groups were statistically 
significant. 
It was concluded that multiple doses of 
tapentadol significantly reduced acute 
postsurgical pain when compared with 
placebo.  Also tapentadol 100mg efficacy is 
comparable and   potentially superior GI 
tolerability to that of oxycodone IR 15 mg. 
Hartrick and colleagues [25] conducted a 
randomized, double-blind study to evaluate 
the efficacy and tolerability of 10 days of 
treatment with tapentadol IR 50 mg, 75 mg, 
oxycodone 10 mg and placebo for patients 
with poorly controlled pain associated with 
osteoarthritis of the hip or knee. The 
numeric rating scale (NRS) and patient 
Global Impression of Change (PGI–C) are 
used as primary efficacy outcomes. The 
results showed statistically significant 
decrease in pain intensity compared with 
placebo at days 2, 5 and 10. Mostly GI and 
neurological effects were the primary 
reason for discontinuing the study drug in 
13% of the tapentadol 50-mg group, 18% of 
the tapentadol 75 mg group, 30% of the 
oxycodone group, and 4% of the placebo 
group. The number of adverse events was 
lower for both doses of tapentadol as 
compared with oxycodone. 
Dosage and administration 
Recommended dose of tapentadol 
immediate release tablets - 50mg- 100mg 
orally every 4-6 hrs depending upon pain 
intensity.  If adequate pain control is not 
achieved, the second dose may be 
administered one hour following first dose, 
with titration up to maximum total daily 
dose of 700 mg on first day and subsequent 
maximum daily dose is .Dose adjustments 
are not needed in mild to moderate patients 
with renal impairment but use in severe 
renal impairment is nor studied neither 
recommended. No dose adjustment is 
needed in mild hepatic impairment but in 
patients with moderate hepatic impairment, 
tapentadol is recommended as initial dose 
of 50 mg every 8 hours. Tapentadol has not 
been studied and not recommended in 
patients with severe liver impairment [23]. 
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Adverse effects, contraindications and 
precautions 
The most common adverse effects reported 
with tapentadol IR are nausea, vomiting, 
constipation, pruritus, dizziness and 
somnolence.  The adverse effects   are more 
pronounced on higher doses [23].  
Tapentadol should not be given in patients 
with paralytic ileus and decreased 
pulmonary function. It should be used with 
caution in asthma, chronic obstructive 
pulmonary disease, corpulmonale, 
kyphoscoliosis, sleep apnea, myxedema, 
severe obesity, central nervous system 
depression, seizures, or coma. It should not 
be used in along with monoamine oxidase 
inhibitors or within 14 days of 
discontinuation of monoamine oxidase 
inhibitors [24]. 
Tapentadol Overcomes Some of the 
Drawbacks of Tramadol 
Tramadol is a racemic mixture of negative 
and positive enantiomers while tapentadol 
is a nonracemic compound. .Tapentadol 
does not have active metabolites while 
tramadol is a prodrug and its analgesic 
activity relies on metabolic activation to the 
active opioid O-desmethyltramdol, which 
may lead to variability in pain relief. The 
absence of active metabolites with 
tapentadol also avoids potential side effects 
that may be caused by such metabolites. 
The nonopioid activity of tapentadol only 
consists of NE reuptake inhibition. 
Conversely, the nonopioid activity of 
tramadol is due to 5-HT and NA reuptake 
inhibiton, The 5-HT reuptake inhibition by 
tramadol produces analgesia by enhancing 
effects of the descendige inhibitory 
pathways; however, this analgesic effect 
may partly be offset by simultaneous 
enhancement of the proalgesic effect of the 
descending pain- facilitatory pathways, 
where 5-HTand NA is a main 
neurotransmitter. On contrary, since 
tapentadol monoaminergic activity is 
dominated by NA, it acts selectively on the 
descending inhibitory pathways but not on 
the descending faciliatory pathways. 
Tramadol different mechanisms of action 
are distributed in a complex manner across 
its enantiomers and metabolites. NE 
reuptake inhibition resides mainly in the (-) 
enantiomer and 5- HT reuptake inhibition 

in the reuptake inhibition in the (+) 
enantiomer of the parent compound, 
whereas MOR agonistic activity resides in 
the (+) enantiomer of odesmethyl- tramadol 
itself. So, the relative contribution of 
different mechanisms of action to overall 
analgesia with tramadol changes over time 
following administration, leading to 
complex time-and metabolism – dependant 
pattern of pharmacological activities. In 
contrast, both mechanisms of action of 
tapentadol reside within the same molecule 
and do not require metabolism to be 
pharmacologically active. Also, the relative 
contribution of these two mechanisms does 
not change during conversion to (inactive) 
metabolites. This may explain why its 
potency is higher that tramadol.  
Tramadol is mainly metabolized via 
cytochrome P450 2D6 (CYP2D6), which is 
polymorphic in humans, about 5-15% of the 
white population are ‘poor metabolisers’ of 
tramadol and so do not experience 
satisfactory analgesia with standard doses. 
Also, drug-to- drug interactions at the level 
of CYP2D6 can be an additional 
complicating factor. In contrast, tapentadol 
is only minimally, so it has a low potential 
for drug- to-drug interactions and 
interindividual variability.  
CONCLUSION 
Tapentadol IR is the first new molecule with 
established efficacy in acute pain.  It is a 
new, centrally- acting oral analgesic with 
unique dual mechanism of action that 
resides in a single enantiomer. In acute   
pain of various aetiologies like 
postoperative setting and end-stage joint 
disease, tapentadol has demonstrated 
comparable analgesia to that of oxycodone 
and less incidence of adverse effects, so 
improving patient outcome and recovery 
and lower treatment discontinuation rate. 
Due to the combination of potent analgesia 
and improved tolerability, tapentadol is an 
important addition to the armamentarium 
for the management of moderate –to- 
severe pain symbolizing considerable 
improvement over currently practiced 
acute pain relief strategies. 
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