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Abstract:  The role of opioid analgesic management in the early postoperative 

period remains controversial. The use of new medications such as tapentadol, used 

commonly in chronic neuropathic pain, suggests its utility in the management of 

postoperative pain after orthopedic surgical procedures for diseases with chronic 

neuropathic pain. A systematic review and meta-analysis was conducted to 

synthesize the existing evidence regarding the use of tapentadol in this context. 

PubMed-MEDLINE, EMBASE, OVID, Web of Science and LILACS databases were 

accessed. Efficacy and safety of the use tapentadol were the outcomes evaluated. 

Quality of the evidence was assessed following the indications of the Cochrane 

Manual for systematic reviews and the GRADE Approach. Five randomized clinical 

trials were included. A total of 2520 patients were included in the pooled analysis. 

Evidence supporting comparable efficacy of tapentadol and oxycodone was found 

for Sum of Pain Intensity Difference over 48 hours (SPID48) score with a mean 

difference (MD) of -16.84 (95% CI:-38.67, 5.00; I2=68%;p=0.13), but with a better 
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safety profile for tapentadol in adverse events such as nausea (MD 0.71; 95% CI: 

0.54,0.92; I2=70%; p=0.01) and constipation (MD 0.52; 95% CI: 0.29, 0.93; I2=71%; 

p=0.03). The limited number of studies and high statistical heterogeneity suggest the 

need for further research to evaluate the efficacy and safety of tapentadol in the 

management of acute pain during the postoperative period. 

 

PROSPERO REGISTRATION: CRD42020153372 

 

Perspective: This review summarizes and critically appraises the evidence 

concerning the role of immediate release tapentadol in the management of early 

acute postoperative pain after orthopedic surgical procedures indicated for patients 

with chronic neuropathic pain. The limited number of studies and clinical 

heterogeneity suggest more research is required regarding the role of tapentadol in 

the management of acute postoperative pain. 

Keywords: tapentadol, acute pain, oxycodone, pain postoperative. 

 

 

INTRODUCTION 

 

Orthopedic-type surgical procedures, especially those most frequently related to 

chronic pain such as hip and knee replacement and spinal surgery, are among the 

most frequently performed procedures that generate the one of the greatest 

economic burden on health systems in countries such as the United States 22. 

Additionally, between 25% to 75% of patients report inadequate management of 

moderate to severe pain after a surgical procedure 1,4,14,25. 

Inappropriate use and abuse of opioid analgesics has increased alarmingly in recent 

decades 13,33,35. It has been associated with a high number of unintentional deaths 

secondary to opioid exposure raising concern over their prescription in both chronic 

and acute settings36. This has led to the so-called “opioid epidemic” and a public 

health crisis associated with increased morbidity and mortality related to the use of 

this group of medications30. In Latin America, there is a low incidence of opioid use, 
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that may be caused by limited knowledge and concern regarding their prescription  

due to the potential for addiction 26,42. This phenomenon has been observed in both 

physicians 11,40 and patients 27,48, regardless of the setting in which this type of drug 

is used.  

Opioids are one component  of multimodal treatment for acute moderate to severe 

postoperative nociceptive pain mediated by the µ receptor agonists 5,7,12. A 

pharmacological strategy to reduce side effects whilst maintaining therapeutic 

efficacy has been to incorporate monoamine reuptake inhibition alongside the µ 

receptor agonist mechanism23. Tapentadol is a centrally acting synthetic opioid 

analgesic with a dual mechanism of action, the inhibition of catecholamine reuptake 

and agonism of µ receptor activity. In this way tapentadol acts by potentiating the 

descending inhibition of nociceptive stimuli from the brain stem and by agonism of 

opioid receptors. In this sense, its mechanism of action results from opioid and non-

opioid receptor-dependent mechanisms, thereby an improved tolerance profile2. The 

analgesic effects of each mechanism, taken individually are modest, but together 

they produce a synergistic effect comparable to that of other traditional opioids such 

as morphine and oxycodone 44. Additionally, this synergistic effect does not worsen 

the side effects of opioids (such as nausea, vomiting, constipation) 15,34, does not 

require activation of the CYP enzyme complex and does not interfere with blood 

coagulation functions unlike other families of pain relievers.  

Experimental evidence supports the inhibition of norepinephrine reuptake as one of 

the mechanisms in the physiopathology of chronic and neuropathic pain 45,51. This 

reinforces the concept that tapentadol, having a different mechanism of action than 

selective µ-agonists, may be a new option in the management of neuropathic chronic 

and mixed pain 9,34,41.  

Serious and even fatal adverse events related to the use of tapentadol have been  

reported, including fatal respiratory depression, together with serious treatment 

emergent adverse events such as decreased consciousness, confusion, coma, 

hallucinations, dyspnea and electrolyte abnormality10.  

An evaluation of the clinical evidence through a systematic review of the literature 

with meta-analysis was conducted to elucidate whether there are benefits in terms 
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of efficacy and safety in the control of acute postoperative pain in patients with 

orthopaedical surgical procedures treated with tapentadol versus oxycodone. This 

meta-analysis contributes to the evidence on the use of tapentadol, especially in the 

management of acute postoperative pain in patients who undergo a surgical 

procedure for diseases with components of neuropathic and chronic pain. 

 

METHODS  

This systematic review of the literature and meta-analysis followed the PRISMA-P 

guideline (Preferred Reporting Items for Systematics Review) 38 and the Cochrane 

Manual for Conducting Systematic Reviews for Interventions 32. The study protocol 

included a Population/Intervention/Comparison/Outcome (PICO) search strategy, a 

risk of bias assessment, extracted data synthesis plan and analysis, and a clinical 

and statistical heterogeneity investigation. The protocol was registered in the 

International Prospective Register of Systematic Reviews (PROSPERO), with 

registration number CRD42020153372.  

 

Inclusion and exclusion criteria 

We included randomized controlled phase 3 and 4 clinical trials with blinded outcome 

evaluation of the management of acute postoperative pain with immediate release 

tapentadol or immediate release oxycodone within 72 hours after orthopedic surgery 

for the treatment of chronic pain-producing diseases. Orthopedic procedures 

performed for chronic degenerative and/or inflammatory pathologies such as hallux 

valgus and chronic osteoarthritis were included. No specification was made for the 

presence of a placebo arm, size of the studies, date of publication or participant age. 

Only English and Spanish language articles were admitted. 

 

Search strategy 

To estimate efficacy and safety of immediate release tapentadol compared to 

oxycodone, a systematic search was performed in February 2020 using the following 

electronic databases: PubMed, Embase, Ovid (a platform that includes various 

databases as the Cochrane Database, Ovid MEDLINE (R) / PubMed), Web of 
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Science and Lilacs. Additionally, a gray literature search was carried out on the 

Clinical Trials.gov website. The reference list of each included study was also 

searched for any other important registers that may be added to the review. The 

terms used for the search strategy were as follows: acute pain, pain, postoperative, 

tapentadol and oxycodone. The complete search strategy for each of the databases 

can be found in Appendix 1. The search strategy used key terms taken from similar 

systematic reviews 7,12,20,31,37,43,49.  

 

Data extraction and studies selection 

Data from the selected studies was screened separately by two reviewers using a 

form created by the authors. Subsequently, inclusion and exclusion criteria were 

applied to select records for full text review. The extraction was carried out 

separately by two reviewers (Reviewer 1: SC; Reviewer 2: NH) and data recorded 

on author, study type, number of patients, characteristics of the interventions, 

inclusion and exclusion criteria, efficacy outcomes, and safety outcomes. Efficacy 

outcomes included pain scales, for example sum of the difference in pain intensity 

(SPID 48) measured with a numeric rating scale at 48 hours after surgery 30 and 

50% reduction of pain. Safety outcomes included serious adverse events 

(arrhythmias, severe respiratory distress, sedation) and non-serious adverse events 

(presence of at least one non-serious adverse event such as nausea, vomiting, 

constipation, headache, dizziness, assessed with relative incidence for each 

outcome). Treatment discontinuation due to adverse events was also recorded. 

Disagreements between reviewers were solved by a third reviewer (Reviewer 3: AR). 

 

Evidence quality assessment 

A qualitative analysis for risk of bias assessment was performed in each of the 

studies included in the review. Two reviewers independently assessed the risk for 

bias of each study, using the criteria and tool described in the Cochrane Handbook 

for Systematic Reviews of Interventions 32 (Figure 2). The quality of the evidence of 

the results and cumulative evidence were evaluated using the GRADE 28 
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Consensus. Additionally, a publication risk assessment was performed by means of 

a funnel diagram (Figure 9). 

 

Statistical analysis 

Data analysis was performed using RevMan (Review Manager, version 5.3, 2014, 

The Nordic Cochrane Center, The Cochrane Collaboration, Copenhagen, Denmark). 

Continuous outcomes were assessed using the mean difference, and for 

dichotomous outcomes the relative risk was estimated. A meta-analysis was 

performed to evaluate the estimates of the effects on the outcomes, calculating a 

random effects model assuming that the effects may differ across studies. The I2 

was used for the evaluation of statistical heterogeneity, considering <25, 50-75 and 

>75% as unimportant, moderate and substantial heterogeneity values, respectively 
29. Clinical heterogeneity was assessed taking into account the individual 

characteristics of the patients and the procedures of each study. A subgroup analysis 

was planned using different characteristics of patients included in the studies and 

different surgical procedures. A sensitivity analysis using a fixed effects model was 

also planned.  

 

RESULTS 

Literature search  

In total, 98 eligible studies were identified, 86 records were obtained using electronic 

databases and 12 records in the gray literature search. After the elimination of 

duplicate records and the application of inclusion and exclusion criteria, ten full text 

records were evaluated. As shown in figure 1, two of the ten studies were excluded 

because they did not include a comparison with oxycodone, one was excluded 

because it reported the use of tapentadol and prolonged-release oxycodone, one 

was a systematic review and another was a predictive model of gastrointestinal 

adverse effects. The characteristics of the excluded studies are enumerated in 

Appendix 2. Finally, 5 studies were included in the qualitative and quantitative 

synthesis. 
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Study characteristics 

The main features of the included studies are summarized in Table 1. All studies 

were conducted in the United States and reported comparisons between varying  

doses of immediate release tapentadol (IR) (50mg, 75mg and 100mg), immediate 

release oxycodone (IR) (10mg and 15mg) and placebo. A total of 2520 patients were 

included in the studies. Three studies concerned patients with hallux valgus 

correction, one study on patients with hip joint replacement due to osteoarthrosis 

and one study on arthroscopic rotator cuff repair. Four of the five studies16,17,50,52, 

incorporated multimodal analgesia as the standard treatment for postoperative pain. 

All studies had a similar protocol for the administration of the intervention, which 

started as early as 4 hours if necessary within the 72 hours postoperative period. 

The only study that permitted rescue medications was the one conducted by 

Daniels16. Multiples doses of the main intervention were accepted in the study 

conducted by Stegmann50. No rescue or other medications were permitted in the 

studies published by Daniels18 and Vorsanger53. No specifications on rescue or other 

medications permitted were made in the study corresponding to the register 

NCT00364533, published by Viscusi52. 

 

Bias risk 

The summary of the assessment of risk of bias in the individual studies is shown in 

Figure 2. Overall, the studies included were of adequate quality and low risk of bias. 

All of the studies were double blinded. However, one study was completed earlier 

than expected due to low patient enrollment and another study did not specifically 

indicate data on random sequence generation and allocation concealment. These 

studies’ authors were contacted by email without reply. 

 

Meta-analysis results 

Comparisons of the interventions were made as follows: firstly outcomes between 

tapentadol 50mg and oxycodone 10 or 15mg depending on the study (see table 1); 

secondly a comparison of outcomes between different doses of tapentadol (50mg 

vs. 75mg and 50mg vs. 100mg). 
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Efficacy outcomes  

Figure 3 shows the analysis of SPID48 score between tapentadol and oxycodone or 

between tapentadol doses. There was no significant difference between tapentadol 

50mg and oxycodone 10mg (MD=-16.84; 95% CI:-38.67, 5.00; p=0.13) with 

moderate heterogeneity (I2=68%). A significant difference was observed in SPID48 

when comparing tapentadol 50mg vs tapentadol 75mg favoring the latter (MD=-

21.18; 95% CI:-35.59, -6.77; p=0.004)(Figure 3b). However the effect of tapentadol 

100mg vs 50mg was not significantly different (MD=-0.39; 95% CI:-15.59, 14.81; 

p=0.96; I2=86%)(Figure 3c). 

 

When comparing tapentadol doses to placebo (Figure 4) there was no significant 

difference in SPID48 between tapentadol 50mg and placebo (MD=52.41; 95% CI:-

22.37, 127.19; p=0.17) with high heterogeneity in the results (I2=96%)(Figure 4a), 

and for tapentadol 100mg (MD=-58.30; 95% CI:87.41,188.08; p=0.47; 

I2=99%)(Figure 4c). Tapentadol 75mg was superior to placebo (MD 94.70; 95% CI: 

72.94, 116.46; p<0.00001) with moderate heterogeneity (I2=31%)(Figure 4b).  

 

The percentage of pain reduction was only assessed in the two studies by Daniels 

et al16,18. The pooled results for the effect of tapentadol 50mg relative to oxycodone, 

placebo, or tapentadol 75mg on 30% or 50% pain reduction are shown in figures 5 

and 6 respectively. There was no significant difference in the proportion of patients 

with 30% or 50% pain reduction between tapentadol 50mg and oxycodone 

(RR=0.93; 95% CI:0.75, 1.16; p=0.52 and RR=0.90; 95% CI:0.72, 1.13; p=0.36, 

respectively)(Figures 5a and 6a). The effect of tapentadol 50mg was significantly 

greater relative to placebo in the proportion of patients with 30% pain reduction 

(RR=1.45; 95% CI:1.20, 1.75; p<0.0001; low heterogeneity, I2=22%) as well as in 

50% pain reduction (RR=1.60; 95% CI:1.13, 2.27; p=0.008; moderate heterogeneity, 

I2=66%)(Figures 5b and 6b respectively). No significant differences were found 

between tapentadol 50mg and 75 mg for either 30% pain reduction (RR=0.90; 95% 
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CI: 0.71-1.15; p=0.42)(Figure 5c) or 50% pain reduction (RR 1.02; 95% CI:0.91,1.13; 

p=0.75) (Figure 6c).       

 

Safety outcomes  

Incidences of serious adverse events, treatment discontinuation due to adverse 

events, and non-serious adverse events were compared between tapentadol and 

oxycodone, tapentadol and placebo, and between tapentadol doses (Figures 8 to 

10). Tapentadol and oxycodone showed no significant difference in the incidence of 

serious adverse events (p=0.33, not shown), or of discontinuation of treatment due 

to adverse events (p=0.97), or non-serious adverse events (p=0.20)(Figure 7). 

Likewise, tapentadol 50mg and placebo showed no significant differences in 

incidence of serious adverse events (p=0.34, not shown), or in discontinuation of 

treatment due to adverse events (p=0.38), or non-serious adverse events 

(p=0.09)(Figure 8). Wide confidence intervals crossing the null (i.e. a ratio of 1) 

further supported that no intervention was favored.  

 

When comparing tapentadol doses there was no difference in treatment 

discontinuation due to adverse events between 50mg relative to 75mg 

(p=0.17)(figure 9a). However there was a significant increase in the risk of treatment 

discontinuation due to adverse events in patients who received 100mg relative to 

those who received 50mg (RR=3.15; 95% CI:1.44, 6.89; p=0.004; null heterogeneity, 

I2=0%)(Figure 10a). Conversely, the risk of non-serious events was lower for patients 

who received 50mg relative to 75mg (RR=0.91; CI 95% 0.84,1.00; p=0.04, with null 

heterogeneity, I2=0%)(Figure 9b), whereas no significant difference was found 

between 100mg and 50mg (RR=1.13; CI 95% 0.96, 1.33; p=0.14; I2=49%) (Figure 

10b). 

 

The relative incidence of gastrointestinal and central nervous system adverse events 

between treatment modalities were assessed. Tapentadol showed a significantly 

reduced incidence of nausea (RR=0.71; 95% CI: 0.54,0.92; p=0.01) and constipation 

(RR=0.52; 95% CI:0.29, 0.93; p=0.03), but not of vomiting (p=0.08), relative to 
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oxycodone (Figure 11). When comparing tapentadol 50mg to placebo, a significantly 

greater incidence of nausea (RR=2.23; CI 95% 1.68, 2.96; p<0.00001), and 

constipation (RR=1.72; CI 95% 1.19, 6.25 p=0.02) were observed in the tapentadol 

arm, and no significant differences found for vomiting (p=0.17)(Figure 12). For 

central nervous system-related adverse events, when comparing tapentadol 50mg 

and oxycodone, tapentadol showed significantly reduced dizziness (RR=0.58; 95% 

CI:0.46, 0.73; p<0.00001), but not headache (p=0.10) or somnolence (p=0.79) 

(Figure 13). When comparing tapentadol 50mg to placebo, the latter showed a lower 

incidence of both dizziness (RR=2.06; CI 95% 1.37, 3.09; p=0.00005)(Figure 14a) 

and somnolence (RR=4.52; CI 95% 2.29, 8.95; p<0.0001)(Figure 14c), both results 

with null heterogeneity. Tapentadol and placebo showed no significant difference for 

headache (p=0.68)(Figure 14b).  

Incidences  of gastrointestinal or  central nervous system adverse events were not 

different between tapentadol 50mg and 75mg dose arms (Appendix 3, figure 16). 

However, for the comparison of tapentadol 50mg vs 100mg, the 50mg arm showed 

a significantly reduced incidence of vomiting (p=0.002) and somnolence (p=0.0004), 

and no differences were found for nausea, constipation, dizziness or headache 

(Appendix 3, figures 17 and 18).    

Finally, an analysis of publication bias was carried out for the primary outcomes of 

efficacy and safety, finding symmetry in the distribution of the studies, indicating a 

low risk of publication bias (Figure 15). 

No subgroup analysis was carried out due to the small number of studies retrieved. 

No important differences were found in the sensitivity analysis using a fixed effects 

model (see Appendix 4).  

 

DISCUSSION  

The results of the present review suggest that there is limited and heterogeneous 

evidence of analgesic efficacy and safety for the use of tapentadol in the early 

postoperative period in patients with orthopedic surgery with a component of chronic 

pain. Evaluations of the efficacy of the use of tapentadol compared to oxycodone, 

show comparable efficacy, with the advantage of a better tolerance profile in all the 
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safety-related outcomes evaluated except in the incidence of serious adverse events 

and discontinuation of treatment for adverse events, according to the results of this 

study. 

In the comparison between tapentadol 50mg and placebo, no differences were found 

for SPID48, but favored tapentadol in the number of patients reporting 30% and 50% 

reduction of pain. With respect of the safety outcomes assessed, no difference was 

found for serious adverse events, discontinuation of treatment due to adverse events 

or incidence of non-serious adverse events. These results add up to the evidence of 

safety of the use of tapentadol in the postoperative setting in terms of incidence of 

adverse events. When comparing specific adverse events, in the pooled analysis, 

placebo caused less nausea, constipation, dizziness and somnolence, all common 

adverse events associated with opioids use21,47.  

The analysis of the differences between the doses used in the administration of 

tapentadol, suggest that a difference in efficacy (measured by SPID48) is only 

observed when the dose is increased from 50 to 75 mg, but not with the 100mg dose. 

As such, the efficacy does not appear to be mediated by the dose. When comparing 

the 50mg and the 75mg dose, no significant differences were found for 

gastrointestinal or nervous system related non-serious adverse events. However, 

tapentadol 50mg caused less nausea, vomiting and somnolence when compared to 

the 100mg dose evidenced by outcomes with very low heterogeneity and narrow 

confidence intervals. Consequently doses lower than 75mg may be safer and afford  

similar pain relief. 

In accordance to the GRADE framework summary of findings shown in table 2, the 

wide confidence intervals for SPID48 outcomes in the comparison between 

tapentadol and oxycodone indicate low precision regarding the efficacy of 

tapentadol. Consequently there is low certainty in the recommendation of using 

tapentadol 50mg over oxycodone. The results also show inconsistency due to 

varying outcome estimation points and there was considerable heterogeneity for 

most of the outcomes. The small number of studies and comparisons which only 

included oxycodone, placebo and tapentadol doses, limit the generalizability of this 

meta-analysis.  
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For the incidence of non-serious adverse events there is a high certainty 

recommendation for the use of tapentadol over oxycodone. For both serious adverse 

events and discontinuation due to adverse events, there is very low certainty in the 

recommendation of tapentadol over oxycodone given wide confidence intervals and 

conflicting estimates of effect.  

Nevertheless, these findings indicate that tapentadol 50mg is a feasible alternative 

over oxycodone for the treatment of pain in the early postoperative period in patients 

with a chronic pain component. The improved safety profile is likely due to the dual 

mechanism of action of tapentadol. These characteristics are especially important in 

the elderly, who are the recipients in the vast majority of cases of this type of 

procedure 6,39 and may have age-related responses to medications such as opioids 
8,46.  

The results are consistent with findings in other studies comparing the efficacy and 

safety of prolonged-release tapentadol for the management of chronic pain in 

pathologies with a neuropathic component such as low back pain and diabetic 

neuropathy 3,19,24 as well as with other systematic reviews for the management of 

acute pain after orthopedic and non-orthopedic surgical procedures 54. 

 

Limitations 

Wide age range distribution, low number of clinical studies, the variety of surgical 

procedures, and the different protocols in terms of multimodal analgesia contribute 

to the evident clinical heterogeneity that is reflected by the wide confidence intervals 

for some outcomes assessed, resulting in low precision and inconsistency.  

In addition, three of the registers included in the analysis were published by the same 

author, with similar inclusion criteria and outcome assessments, so the pooled 

results which included these studies would have less heterogeneity due to the 

mentioned above.  

Finally, although there are no publication biases when interpreting the funnel 

diagram, the inclusion of discontinued studies in the analysis and the limited number 

of studies in the pooled analysis, indicate that the use of tapentadol in patients with 
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acute postoperative pain should be administered with caution on a case-by-case 

basis. 

The limited number of studies and comparisons included, may affect the 

generalizability of the results of this review to other populations and settings of acute 

postoperative pain management. Additional clinical trials are needed to evaluate the 

efficacy and safety of tapentadol immediate release. A network meta-analysis 

comparing opioid and other non-opioid pharmacological interventions would help 

clarify the role of tapentadol in postoperative pain management.    

 

Conclusion 

Tapentadol is a viable alternative to oxycodone, both in terms of efficacy and safety, 

for the management of acute postoperative pain in patients with a chronic pain 

component who have undergone orthopedic surgical procedures. However, the use 

of this medication should be adjusted to each patient and the type of surgical 

procedure. 
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Tables and figures  
 

Study Country Subjects included Surgical procedure Interventions Outcomes assessed 

Daniels a, 2009 United States of 

America   

603 Primary unilateral first 

metatarsal bunionectomy 

-Tapentadol IR 50mg  

-Tapentadol IR75mg  

-Tapentadol IR 100mg  

-Oxycodone IR 15mg  

-Placebo 

Main outcomes: SPID48 

Secondary outcomes: SPID12, SPID24, 

SPID72, TOTPAR48, SPRID 48, 

SPRID72, the proportion of patients with 

30% and 50% reduction of pain, serious 

adverse events, discontinuation of 

treatment due to adverse events, non-

serious adverse events (nausea, 

vomiting, constipation, headache, 

dizziness, somnolence) 

Daniels b, 2009 United States of 

America   

901 Primary unilateral first 

metatarsal bunionectomy 

-Tapentadol IR 50mg  

-Tapentadol IR75mg  

-Tapentadol IR 100mg  

-Oxycodone IR 10mg  

-Placebo 

Main outcomes: SPID48 

Secondary outcomes: SPID12, SPID24, 

SPID72, TOTPAR48, SPRID 12, 

SPRID24, SPRID 48, SPRID72, PGIC, 

the proportion of patients with 30% and 

50% reduction of pain, serious adverse 

events, discontinuation of treatment due 

to adverse events, non-serious adverse 

events (nausea, vomiting, constipation, 

headache, dizziness, somnolence) 

NCT00364533, 2009  United States of 

America   

365 Hip arthroplasty -Tapentadol IR 50mg  

-Tapentadol IR75mg  

-Tapentadol IR 100mg  

-Oxycodone IR 10mg  

-Placebo 

Main outcomes: SPID48 

Secondary outcomes: SPID12, SPID24, 

SPID72, serious adverse events, 

discontinuation of treatment due to 

adverse events, nausea, vomiting, 

constipation, headache, dizziness, 

somnolence 

Stegmann, 2008 United States of 

America   

269 Primary unilateral first 

metatarsal bunionectomy 

-Tapentadol IR 50mg  

-Tapentadol IR75mg  

Main outcomes: SPID48 
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-Tapentadol IR 100mg  

-Oxycodone IR 10mg  

-Placebo 

Secondary outcomes: SPID12, SPID24, 

SPID72, TOTPAR48, SPRID 12, 

SPRID24, SPRID 48, SPRID72, PGIC, 

the proportion of patients with 30% and 

50% reduction of pain, serious adverse 

events, discontinuation of treatment due 

to adverse events, non-serious adverse 

events (nausea, vomiting, constipation, 

headache, dizziness, somnolence) 

Vorsanger, 2013 United States of 

America   

382 Elective outpatient 

arthroscopic shoulder 

surgery 

-Tapentadol IR 50mg 

-Oxycodone IR 10mg 

Main outcomes: SPID72 

Secondary outcomes: SPID48, SPID 

over 7 days, TOTPAR48, TOTPAR 72, 

TOTPAR over 7 days, SPRID 48, SPRID 

over 7 days, SPRID72, serious adverse 

events, discontinuation of treatment due 

to adverse events, non-serious adverse 

events (nausea, vomiting, constipation, 

headache, dizziness, somnolence) 

Table 1. Characteristics of included studies.  SPID: summed pain intensity difference over 12, 24, 48, 72 hours; SPRID: Sum of Pain Relief and Pain Intensity Differences From 0 to 
24, 48 and hours; TOTPAR: Total pain relief over 48 hours; PGIC: Patient global impression of change 
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Summary of findings:  

Tapentadol compared to oxycodone for postoperative pain in orthopedic surgery 

Patient or population: postoperative pain in orthopedic surgery  
Setting: orthopedic surgery  
Intervention: Tapentadol  
Comparison: oxycodone 

Outcome 
№ of participants  

(studies)  
Relative effect 

(95% CI)  

Anticipated absolute effects (95% CI)  
Certainty  What happens  

  Difference 

SPID 48 
№ of participants: 1075 

(4 RCTs)  
-  The mean SPID 48 was 0  -  MD 16.84 lower 

(38.67 lower to 5 higher)  
⨁⨁◯◯ 

LOW a,b 

Wide confidence intervals and conflicting estimates of effect. 
No information regading blind of participants in the studies 

by Stegmann and NCT00364533. ne of the studies was 
terminated prematurely due to low recruitment.  

Non-seriousrious adverse events 
№ of participants: 1323 

(4 RCTs)  

RR 0.91 
(0.78 to 1.05)  75.2%  

68.5% 
(58.7 to 79)  

6.8% fewer 
(16.6 fewer to 

3.8 more)  

⨁⨁⨁⨁ 
HIGH  

Tapentadol results in a slight reduction in non-seriousrious 
adverse events.  

Serious adverse events 
№ of participants: 1447 

(5 RCTs)  

RR 0.52 
(0.14 to 1.91)  0.7%  

0.4% 
(0.1 to 1.3)  

0.3% fewer 
(0.6 fewer to 0.6 

more)  

⨁◯◯◯ 
VERY LOW  

Conflicting estimates of effects. No information regarding 
blinding of participants and personal in Stegmann and NCT 
00364533. One of the studies was terminated prematurely 

due to low recruitment of participants.  

Discontinuation due to adverse 
events  

№ of participants: 1457 
(5 RCTs)  

RR 0.99 
(0.43 to 2.28)  3.6%  

3.6% 
(1.5 to 8.2)  

0.0% fewer 
(2 fewer to 4.6 

more)  

⨁◯◯◯ 
VERY LOW  

Conflicting estimates of effect. No information regarding 
blinding of participants and personal in Stegmann and NCT 
00364533. One of the studies was terminated prematurely 

due to low recruitment of participants.  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
 
CI: Confidence interval; MD: Mean difference; RR: Risk ratio  

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations 

a. Different points of estimation across studies  
b. Wide confidence intervals  

Table 2. Summary of finding table according to the GRADE approach 
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Figure 1. PRISMA flow diagram 
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Figure 2. Risk of bias summary
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Figure 3. Comparison for SPID48 between a. Tapentadol 50mg vs Oxycodone; b. Tapentadol 50mg vs placebo c. Tapentadol 50mg vs Tapentadol 75mg; d. Tapentadol 50mg vs Tapentadol 100mg 

 



 26 

 
Figure 4. Comparison for SPID48 between a. Tapentadol 50mg vs placebo; b. Tapentadol 75mg vs placebo; d. Tapentadol 100mg vs placebo 
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Figure 5. Comparison for 30% reduction of pain for a.  Tapentadol 50mg vs oxycodone b. Tapentadol 50mg vs placebo c. Tapentadol 50mg vs tapentadol 75mg 
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Figure 6. Comparison for 50% reduction of pain for a.  Tapentadol 50mg vs oxycodone b. Tapentadol 50mg vs placebo c. Tapentadol 50mg vs tapentadol 75mg 

 



 29 

 
Figure 7. Comparison with tapentadol 50mg vs oxycodone for a. Discontinuation due to adverse events; b. Non-serious adverse events 
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Figure 8. Comparison with tapentadol 50mg vs placebo for a. Discontinuation due to adverse events; b. Non-serious adverse events 
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Figure 9. Comparison for adverse events for tapentadol 50mg vs tapentadol 75mg a. Discontinuation due to adverse events b. Non-serious adverse events 
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Figure 10. Comparison for adverse events for tapentadol 50mg vs tapentadol 100mg a. Discontinuation due to adverse events b. Non-serious adverse events 
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Figure 11. Tapentadol 50mg vs oxycodone  Gastrointestinal adverse events a. Nausea, b. Vomiting; c. Constipation 
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Figure 12. Tapentadol 50mg vs placebo gastrointestinal adverse events a. Nausea, b. Vomiting; c. Constipation 
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Figure 13. Central nervous system adverse events tapentadol 50mg vs oxycodone  a. Dizziness b. Headache c. Somnolence 



 36 

 
Figure 14. Central nervous system adverse events tapentadol 50mg vs placebo  a. Dizziness b. Headache c. Somnolence 
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Figure 15. Funnel plot for risk of publication bias. a. SPID 48 b. Non-seriousrious adverse events 
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Appendix 1 
PubMed Web of Science Ovid Embase Clinical Trials 

((((acute pain[MeSH Terms]) OR 

pain, postoperative[MeSH Terms])) 

AND "Tapentadol"[Mesh]) AND 

oxycodone[MeSH Terms] 

TS="acute pain" OR 

TS="postoperative pain" AND 

TS="tapentadol" AND 

TS="oxycodone" 

(("acute pain" or 

"postoperative pain") and 

tapentadol and 

oxycodone).hw. 

'pain'/exp AND 

'postoperative pain'/exp 

AND 'oxycodone'/exp AND 

'tapentadol'/exp AND 

'controlled clinical trial'/exp 

postoperative pain 

tapentadol 

 

Appendix 1. Electronic database search strategy 

Appendix 2 
Study Reasons for exclusión   
Haeseler, 2012 Uses tapentadol and oxycodone with prolonged release  

Singla, 2014 Comparison of clinical and experimental features of acute pain models after 
surgical procedures. This systematic review of the literature was used to find more 

relevant studies, previously not identified.   

Xu, 2012 Report for application of a model to predict gastrointestinal adverse events using 

data from the studiy published by Daniels (2009, with NCT00364247).  

Appendix 2. Characteristics of excluded studies. 
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Appendix 3 
 

 
Figure 16. Gastrointestinal adverse events for tapentadol 50mg vs tapentadol 75mg a. Nausea; b. Vomiting; c. Constipation 
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Figure 17. Gastrointestinal adverse events for tapentadol 50mg vs tapentadol 100mg a. Nausea; b. Vomiting; c. Constipation 
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Figure 18. Central nervous system-related adverse events for tapentadol 50mg vs tapentadol 75mg a. Dizziness; b. Headache; c. somnolence 
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Figure 19. Central nervous system-related adverse events for tapentadol 50mg vs tapentadol 100mg a. Dizziness; b. Headache; c. somnolence 
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Appendix 4. 

 
Figure 20. Comparison for SPID48 between a. Tapentadol 50mg vs Oxycodone; b. Tapentadol 50mg vs Tapentadol 75mg; d. Tapentadol 50mg vs Tapentadol 100mg (Fixed effects 
model) 
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Figure 21. Comparison for SPID48 between a. Tapentadol 50mg vs placebo; b. Tapentadol 75mg vs placebo; d. Tapentadol 100mg vs placebo (Fixed effects model) 
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Figure 22. Comparison for 30% reduction of pain for a.  Tapentadol 50mg vs oxycodone b. Tapentadol 50mg vs placebo c. Tapentadol 50mg vs tapentadol 75mg (Fixed effects 
model) 
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Figure 23. Comparison for 50% reduction of pain for a.  Tapentadol 50mg vs oxycodone b. Tapentadol 50mg vs placebo c. Tapentadol 50mg vs tapentadol 75mg (Fixed effects 
model) 
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Figure 24. Comparison with tapentadol 50mg vs oxycodone for a. Discontinuation due to adverse events; b. Non-serious adverse adverse events (Fixed effects model) 
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Figure 25. Comparison with tapentadol 50mg vs oxycodone for a. Discontinuation due to adverse events; b. Non-serious adverse adverse events 
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Figure 26. Comparison for adverse events for tapentadol 50mg vs tapentadol 75mg a. Discontinuation due to adverse events b. Non-serious adverse events 
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Figure 27. Comparison for adverse events for tapentadol 50mg vs tapentadol 100mg a. Discontinuation due to adverse events b. Non-serious adverse events  (Fixed effects model) 
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Figure 28. Tapentadol 50mg vs oxycodone  Gastrointestinal adverse events a. Nausea, b. Vomiting; c. Constipation (Fixed effects model) 
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Figure 29. Tapentadol 50mg vs placebo gastrointestinal adverse events a. Nausea, b. Vomiting; c. Constipation (Fixed effects model) 
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Figure 30. Central nervous system adverse events tapentadol 50mg vs oxycodone a. Dizziness b. Headache c. Somnolence (Fixed effects model) 
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Figure 31. Central nervous system adverse events tapentadol 50mg vs placebo  a. Dizziness b. Headache c. Somnolence (Fixed effects model) 


