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REVIEW ARTICLE

Safety of tapentadol compared with other opioids in chronic pain treatment:
network meta-analysis of randomized controlled and withdrawal trials

R. Freynhagena,b , C. Ellingc, T. Radicc, M. Sohnsc, H. Liedgensc, D. Jamesd, R. McCoole and M. Edwardse

aDepartment of Anaesthesiology, Critical Care Medicine, Pain Medicine & Palliative Care, Benedictus Krankenhaus Tutzing, Pain Center Lake
Starnberg, Academic Teaching Hospital Technische Universit€at M€unchen, Munich, Germany; bDepartment of Anaesthesiology, Klinikum
Rechts der Isar, Technische Universit€at M€unchen, Munich, Germany; cGr€unenthal GmbH, Aachen, Germany; dQuantics Biostatistics,
Edinburgh, UK; eYork Health Economics Consortium, York, UK

ABSTRACT
Objective: To assess the relative safety of oral tapentadol PR and other opioid analgesics for moderate
or severe chronic pain in adults, we conducted a systematic review and network meta-analysis (NMA).
Methods: A systematic review was conducted to identify randomized controlled trials (RCTs) and
randomized withdrawal trials of tapentadol with other WHO stage II and III opioid analgesics in
patients with moderate or severe chronic pain. Searches were conducted in MEDLINE, EMBASE,
PubMed, Cochrane databases and trial registries. Feasibility assessment evaluated the trials’ suitability
for NMA. Outcomes assessed were overall AEs, overall serious adverse events, constipation, nausea,
dizziness, somnolence, headache, and discontinuation due to AEs. Randomized withdrawal trials were
analyzed separately to other RCTs.
Results: Searches conducted in April 2019 identified 16,604 records. Following screening and feasibil-
ity assessment, 29 RCTs and 19 randomized withdrawal trials were identified and included in the NMA.
Consistent with existing research, evidence from RCTs suggested that tapentadol is associated with
relatively lower odds of adverse events occurring than most active comparators. The withdrawal trial
data were less clear, with higher uncertainty around the results, and results that appear to contradict
the RCT evidence. There are a number of trial design factors that may be affecting these results.
Conclusions: RCT evidence suggests that tapentadol can be a useful treatment option for patients suf-
fering from chronic pain and in need of an opioid analgesic. Opioids should be prescribed by a quali-
fied physician only after other analgesics have been considered, taking side effects and misuse risk
into account.
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Introduction

A position paper by the European Pain Federation1 suggests
that chronic pain affects 20% of European citizens. This fig-
ure is similar to that reported by a recent review of the use
of prescription opioids in Europe2, which found that while
19% of adult Europeans suffer chronic pain of moderate to
severe intensity, around half are receiving inadequate pain
management. In the US, the National Institutes of Health
(NIH) state that chronic pain affects an estimated 100 million
Americans (one-third of the US population), 25 million of
whom experience significant pain-related activity limitations
and diminished quality of life3.

Management of pain is difficult, and analgesics, including
nonsteroidal anti-inflammatories (NSAIDs), opioids, and
others, are an important part of a multimodal approach to
the treatment of chronic pain, supporting other medical and

nonmedical treatment options. It is important that patients
receive appropriate pain treatment with careful consideration
of the benefits and risks of the available options4. Physicians
should take an individualized approach to therapy, carefully
weighing the clinical benefits against the potential risks
posed by each treatment option on a case-by-case basis.

This manuscript describes the conduct and results of a sys-
tematic review (SR) and subsequent network meta-analysis
(NMA) of randomized controlled trials (RCTs) and randomized
withdrawal trials comparing the safety of an oral formulation
of tapentadol PR with other WHO stage II and III opioid analge-
sics for moderate or severe chronic pain in adult patients.

Methods

This systematic review was undertaken according to the prin-
ciples of systematic reviewing embodied in the first edition
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of the Cochrane handbook5 and guidance published by
the Centre for Reviews and Dissemination (CRD)6. The
protocol has been registered on the PROSPERO database
(CRD42018088044)7. Table 1 details the eligibility criteria for
the review.

The search was designed to identify RCTs on the interven-
tions of interest (buprenorphine, codeine, fentanyl, hydroco-
done, hydromorphone, morphine, oxycodone, oxymorphone,
propoxyphene, pentazocine or tramadol) in patients with
chronic pain. Supplementary Appendix A provides details of
the MEDLINE search strategy and details of the databases
and resources searched.

Records were screened by two reviewers independently,
with a third reviewer to adjudicate disagreements. Studies
excluded after full-text assessment were listed with reasons
for exclusion.

Data extraction and risk of bias assessment was con-
ducted in Excel by a single reviewer, with a second reviewer
checking the extracted data points. For each trial, we
extracted data on the trial characteristics and design, patient

baseline characteristics, details of the intervention and details
of the outcomes and results. A full list of data extraction ele-
ments can be found within the PROSPERO registration. The
risk of bias of each included study was assessed using the
Cochrane risk of bias tool8. The risk of bias assessment is
summarised in Supplementary Appendix C.

A feasibility assessment (FA) was conducted to identify
whether it was appropriate to combine data from the identi-
fied trials for the purpose of network meta-analysis. We used
guidance produced by the Australian Pharmaceutical Benefits
Advisory Committee (PBAC)9 on best practice for the conduct
of NMA to help guide this assessment.

Trials in cancer pain patients were analyzed separately to
trials of patients with non-cancer-related pain.

It was assumed that event frequencies were not related
to study duration because the majority of treatment-related
adverse events could be expected to occur towards the
beginning of treatment with the study drug. This assumption
was assessed by plotting, for each study, the number of
events per person against the length of follow-up.

Table 1. Eligibility criteria.

Included Excluded

Population � Males and females over the age of 18 years
� Patients experiencing moderate or severe

chronic paini

� We planned to collect data separately for the
following subgroups:

� Cancer pain and non-cancer pain
� Patients aged 65 years or older
� Patients who are opioid naïve and those that

have had prior opioid treatment
� Patients with neuropathic pain

� Patients aged under 18 years
� Patients experiencing breakthrough pain, post-

operative pain or acute pain (as defined by the
study authors)

Intervention � Tapentadol PR (at any dose)
� Buprenorphine
� Codeine
� Fentanyl
� Hydrocodone
� Hydromorphone
� Morphine
� Oxycodone
� Oxymorphone
� Propoxyphene
� Pentazocine
� Tramadol

� Tapentadol immediate release (IR)

Comparator � Any eligible intervention
� Placebo

Outcomes � Overall rate of adverse events (AEs) (and
grouped by System Organ Class)

� Serious AEs (overall rate and grouped by
System Organ Class)

� Gastrointestinal events
� Central nervous system events
� Serotonin syndrome
� Respiratory depression and oxygen

saturation decrease
Study Designs � Phase II–IV trials

� Open label or double-blind, randomized
controlled trials (RCTs), including investigator-
led RCTs

� Trials with a minimum duration of 3weeks

� Studies comparing different formulations or
delivery methods of the same analgesics

� Systematic reviews: SRs published from 2012
onwards were identified and their included
studies lists were checked

� Cross over trials
� Phase I trials
� Single arm studies
� Retrospective studies
� Dose finding studies

Limits � Studies published in English, French, German,
Italian and Spanish were eligible for the review
and NMA

� Conference abstracts were not eligible
for inclusion
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Most studies only reported results for a range of titrated
doses, rather than individual doses. Therefore in order to cre-
ate connected evidence networks, doses were pooled within
treatments. This required the assumption that different doses
of a particular treatment are equally safe.

To analyse the combined data from the identified studies,
Bucher style analysis and Bayesian NMA were used. For the
cancer pain networks, the Bucher type analysis10 was used as
these networks were small and simple. For all other net-
works, the analysis was performed within a Bayesian frame-
work using the proportion of patients that experience the
event of interest in each arm of each study. A regression
model with a binomial likelihood and a logit link function
was used11. Both fixed and random effects models were
investigated. With a fixed-effect model, we assume that there
is a true treatment effect that is the same across studies, and
the differences between studies are due to chance alone.
With random-effects however, we assume that the effects
being estimated are not the same, but that they are related
and follow a distribution. The mean of this distribution is the
estimate of the treatment effect. Due to the size of the evi-
dence base, an informative prior was used for the between-
study heterogeneity parameter. The log-normal (�2.10,
1.582) prior was chosen; this was based on the work by
Turner et al.12 Uninformative priors were used for all other
parameters. In the analyses reported here, both fixed and
random effects models were fitted where possible. The two
model types were then compared through the use of the

deviance information criterion (DIC) which gives an indica-
tion of model fit, that is, how well the model explains
observed patterns in the data.

Relative treatment effects were estimated as log odds
ratios and transformed into odds ratios for presentation.

Between-study heterogeneity was assessed using pairwise
meta-analyses. A visual assessment was made of the result-
ing forest plots, and a quantitative assessment was made
using the I2 statistics.

Inconsistency is unexplained heterogeneity between dir-
ect and indirect evidence made possible by loops in the net-
works. This was assessed using the node-splitting method13

which allows comparison of results based on direct evidence
against those based on indirect evidence.

Results

The searches were conducted in December 2017 and identi-
fied 13,570 records. An update search, conducted in April
2019 identified 16,602 records. Following deduplication of all
the records, 11,713 records were assessed for eligibility
(Figure 1).

29 RCTs, published in 58 documents, were identified that
met the eligibility criteria and are presented in
Supplementary Appendix B.

An additional 19 randomized withdrawal trials (also pre-
sented in Supplementary Appendix B), published in 36 docu-
ments, were identified that met the eligibility criteria.

Figure 1. PRISMA flow diagram of the record selection process.
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Randomized withdrawal trials are a subset of the randomized
controlled trial study design14. Randomized withdrawal trials
feature a titration phase and a maintenance phase. During
the titration phase, the studies are effectively single-arm; all
patients receive the investigational treatment and those
patients that do not respond to the treatment or that have
unacceptable adverse effects do not proceed to the random-
ized maintenance phase. This difference in trial design means
that patient populations in RCTs and randomized withdrawal
trials are not considered to be comparable, and they were
therefore analyzed in separate networks. For the withdrawal
trials, only the comparative maintenance phase results were
used in the analysis.

Randomized withdrawal trials are not usually considered
for NMA as the patients remaining for randomization to the
second phase of the trial no longer represent the population
enrolled at the start of the trial. Placebo arms are therefore
no longer comparable across trials. Despite these limitations,
we analyzed the results of the withdrawal trial maintenance
phases in order to investigate the consistency of their results
with the results of the RCT analyses.

Cancer pain trials usually include opioid rescue medica-
tion for ethical reasons, while non-cancer pain trials often do
not. Therefore, cancer and non-cancer trials differ in the
adverse event (AE) profiles reported because all arms of a
cancer pain trial are influenced by the rescue opioid (which
is usually not the investigated molecule but is instead a mol-
ecule that has proven efficacy in that indication already).
Tolerability advantages of intervention can therefore be
masked in cancer pain trials, while they are more obvious in
trials that either use no opioid as rescue or allow the investi-
gated intervention as a rescue.

In addition, treatments for cancer are known to cause
adverse events, and patients would also be expected to
experience events related to cancer as an underlying disease.
Patients with cancer pain were expected to experience more
adverse events than patients with non-cancer-related pain,
and the two populations were considered not to
be comparable.

For these reasons, we analyzed trials in cancer pain
patients separately to trials in patients with non-cancer-
related pain.

Four sets of networks were explored (Figure 2); that is, the
included trials were broken down into the following broadly
homogenous groups in order to permit analysis of the
extracted data.

� RCTs in patients with non-cancer pain
� RCTs in patients with cancer pain
� Randomized withdrawal trials in patients with non-can-

cer pain
� Randomized withdrawal trials in patients with cancer pain

Following the feasibility assessment, no networks were
possible for withdrawal trials in cancer patients as no rele-
vant trials were identified.

Feasibility assessment

Randomized controlled trials

10 of the 29 RCTs identified in the review were excluded
from further consideration in the networks due to differences
in study design, opioid status, washout period and
interventions.

Figure 2. (A) RCTs in non-cancer patients: all trials contributing to networks; (B) RCTs in cancer patients: all trials contributing to networks; (C) withdrawal trials in
non-cancer patients: all trials contributing to networks; (d) withdrawal trials in non-cancer patients: no network was possible.
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Five trials had no washout period prior to randomization
or had a washout of fewer than two days, which was not
considered long enough to wash out the effects of any pre-
vious opioid treatments15–19. Three further trials reported
insufficient details of washout to make a decision as to
whether the washout period was adequate20–22. One trial
was not genuinely randomized23 and the final trial lacked a
comparator following the decision to collapse all doses for
the purposes of the NMA24.

19 RCTs25–43 were eligible for inclusion in the networks.
Table 2 presents the 19 RCTs and the interventions assessed
by each study.

Three of the RCTs were conducted in cancer
patients26,30,43, of which two30,43 shared a common compara-
tor and reported data for two outcomes.

Randomized withdrawal trials

Of the 19 randomized withdrawal trials considered in the
feasibility assessment, 8 trials were removed from further
consideration in the networks due to differences in opioid
status and washout period.

Six trials had no washout period or a washout of less
than two days44–49, and two trials reported insufficient
details of washout to make a decision as to whether the
washout period was adequate50,51.

Table 3 presents the 11 randomized withdrawal trials52–62

and the interventions assessed by each study. All the
randomized withdrawal trials were in non-cancer patients
and fit together in a single network.

Following an assessment of data availability, eight out-
comes from those detailed in the protocol were selected for
an assessment of network feasibility: Overall AEs, overall ser-
ious adverse events (SAEs), constipation, nausea, dizziness,
somnolence, headache, discontinuation due to AEs. These
were the most frequently reported specific AEs from the GI,
respiratory and CNS system organ classes, for which net-
works were feasible. As opioid side effects usually start early
in the treatment and either subside (nausea and vomiting)
or remain (constipation), the different length of studies was
not seen as a relevant confounder when comparing the
safety profile, and it was deemed appropriate to compare
data across the range of timepoints reported.

Results of the analyses

Randomized controlled trials

Results were all estimated from random-effects models.
While for discontinuation due to AE there was a smaller (i.e.
better) deviance information criterion (DIC) value for the ran-
dom-effects model, in general, there was little difference
between fixed and random effects versions of the model for
each outcome. To ensure consistency, the random effects
assumption has therefore been used throughout.

All treatments are compared to tapentadol, with forest
plots for all outcomes analyzed presented in Figure 3. The
plots represent the point estimate (black dots) and 95%Ta
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credible interval of the odds ratio. The dashed vertical line
represents the point at which there is no difference between
tapentadol and a comparator treatment. Positive estimates
favour tapentadol, that is, lower estimated odds of a safety
event relative to a comparator.

For the outcome “patients experiencing any AE”, there is
evidence that patients treated with tapentadol have lower
odds of an AE than those patients treated with one of the
active comparators. For the outcome “patients experiencing
any serious AE”, low event counts were recorded across tri-
als, with high uncertainty and the analyses showing no
strong evidence of a difference in favour of any particu-
lar treatment.

For the outcome “discontinuation due to AE”, there is evi-
dence that all active treatments aside from tramadol are
associated with higher odds of discontinuation due to AE
than tapentadol. This is an outcome of particular interest, as
the AE profile for any given group of patients does not only
reflect the safety and tolerability profile of the investigated
substances but also reflect events occurring due to underly-
ing disease or concomitant medications. However, it is diffi-
cult to determine what proportion of AEs were related to the
study drug, and this information is not always reported in
publications. The exception to this may be “discontinuation
due to AE”, as patients are usually discontinued because trial
investigators suspect a causal relationship to the study drug.
Comparing the results of the analyses of discontinuation due
to AE is therefore of particular interest, as a link to the study
drug was at least suspected, although it cannot be con-
firmed because the trial was blinded at the time of investiga-
tor’s report and assessment.

For the nausea outcome, the network results are broadly
in favour of tapentadol (i.e. tapentadol is less likely to cause
nausea), particularly against oxycodone, oxymorphone and
hydromorphone, where it even presents a statistically signifi-
cant difference. The results also favour tapentadol over tra-
madol and morphine, although no statistical significance
could be shown.

For the constipation outcome, tapentadol presents a stat-
istically significantly better profile than all treatments other
than tramadol, against which it appears to be numerically
better, but could not present a significant difference. In can-
cer patients, the results are in favour of tapentadol, but the
difference is not statistically significant.

For the headache outcome, the only statistically signifi-
cant result observed was a difference in favour of

oxymorphone over tapentadol; all other comparators showed
a comparable profile than tapentadol.

For the dizziness and somnolence outcomes, there is evi-
dence in favour of tapentadol when compared with oxy-
codone and oxymorphone, although for somnolence the
differences did not reach statistical significance.

Randomized withdrawal trials

Results of the analyses of randomized withdrawal trials (in
non-cancer populations only) showed weak evidence and
less conclusive effects; however, any effects shown were gen-
erally in the opposite direction to those shown by the RCT
evidence. The “any serious AE” outcome showed particularly
high uncertainty in the treatment effect estimates, and the
95% credible intervals for all estimates crossed the line of
“no difference”. For the “discontinuation due to AE” out-
come, there was weak evidence marginally in favour of the
comparators for all comparisons apart from that versus oxy-
codone (where there was no evidence of a difference). Three
outcomes (any AE, constipation, and nausea) showed evi-
dence in favour of buprenorphine. The dizziness and somno-
lence outcomes showed weak evidence in favour of the
most active comparators. Finally, there was no evidence of a
difference in the odds of experiencing a headache for any of
the comparators when compared to tapentadol.

Due to the limitations around the designs of the random-
ized withdrawal trials, including heterogeneity across trials in
the population and duration of the maintenance phases, no
meaningful comparative conclusions could be drawn. Most
of the outcomes showed high uncertainty in the treatment
effect estimates, with wide 95% credible intervals.

Discussion

Discussion of results of randomized controlled
trials analyses

In a key 2011 network meta-analysis assessing the efficacy of
tapentadol, Riemsma et al.63, concluded that the benefit–risk
of tapentadol in patients with chronic severe or moderate
pain appears to be improved in comparison with other
opioids defined as “step 3” by the World Health
Organization64. More recent studies have found that tapenta-
dol is equally efficacious as conventional opioids65,66 in
reducing pain following joint surgery.

Table 3. Site of pain and interventions assessed in the withdrawal trials.

Trial identifier Primary pain type and/or pain site Placebo Buprenorphine Oxycodone Oxymorphone Tapentadol Tramadol

Burch 200752 Osteoarthritis – knee X X
Friedmann 201153 Osteoarthritis – knee or hip X X
Gimbel 201654 Low back pain X X
Katz 200755 Low back pain X X
Katz 201556 Low back pain X X
Rauck 201657 Low back pain X X
Schnitzer 200058 Low back pain X X
Schwartz 201159 Diabetic neuropathy X X
Vinik 201460 Diabetic neuropathy X X
Vorsanger 2008 (61) Low back pain X X
Kawamata 201962 Low back pain X X
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Riemsma et al.63 found that the superior efficacy of tapen-
tadol over oxycodone shown in their head to head compari-
son could in part be related to tapentadol’s improved
tolerability (with regards to constipation, nausea and vomit-
ing). Tapentadol also presented a favourable tolerability pro-
file against buprenorphine, fentanyl, oxymorphone,
oxycodone, hydromorphone and morphine, leading to a
reduced number of patients discontinuing treatment. This
allowed the full therapeutic effect to be established more
often under treatment with tapentadol.

Based on the findings of this review and NMA, evidence
from RCTs suggests that tapentadol is associated with rela-
tively lower odds of an adverse event occurring than with
most active comparators. This is consistent with an existing
network meta-analysis67 and with the current understanding
of the mechanism of action of tapentadol. Tapentadol does
not rely on (m-)opioid activity only but also on noradrenaline
reuptake inhibition. The two mechanisms and the synergy
between them allows for an analgesic activity least compar-
able with classic strong opioids while requiring less opioid
activity (lower m-load)68. This reduced m-load leads to lower
frequency and magnitude of opioid side effects when com-
paring tapentadol to pure opioid agonists68.

Discussion of results of randomized withdrawal
trial analyses

Data from randomized withdrawal trials are not usually used
to inform NMA due to the significant methodological limita-
tions of the trial design. We also identified heterogeneity
across trials in the patient populations and the duration of
the titration phases, which ranged from two weeks to
eight weeks.

The results of the current analyses of withdrawal trial data
are less clear than the results of the RCT analyses; we see
higher uncertainty around the results and some results that
appear to contradict the RCT evidence. An existing meta-ana-
lysis of withdrawal trial data69 assessed the efficacy rather
than safety profile of opioids for chronic pain, and as such
could not be directly compared with the results of this NMA.
However, they do note that a key limitation when assessing
safety in these trials is that patients are deliberately excluded
if they experience tolerability issues in the initial titration
phase and so the adverse event rates do not represent rates
that would occur in RCTs.

Analyses of the randomized withdrawal trials produced
inconsistent results. Although none of the factors consid-
ered by the authors appears to fully explain this inconsist-
ency, there are a number of methodological factors
relating to randomized withdrawal trials that may have
contributed.

Only data from the maintenance phase of the randomized
withdrawal trials were used in the analyses, as in the titration
phase, all patients were treated as a single “arm” and
adverse event data were not reported separately for the
patients subsequently randomized into the treatment groups.
However, it would be expected that patients experience
most AEs immediately after receiving an opioid treatment for

the first time, that is, at the start of the titration phase. This
raises the possibility that analyses of the maintenance phase
of randomized withdrawal trials may be consistently underes-
timating adverse events of the opioid treatments studied as
patients are already adapted to opioid intake and their pre-
liminary side effects.

Following the titration phase, the randomized withdrawal
trial design allows for discontinuation of those patients who
experienced intolerable AEs prior to randomization to the
maintenance phase. This means that patients experiencing
the most severe and/or frequent AEs would not be repre-
sented in data from the maintenance phase. It is, therefore,
possible that if one treatment was producing a greater num-
ber of adverse events than other treatments, this effect
would not be seen in the maintenance phase of the trial as
the patients experiencing these events would already have
discontinued.

In addition, different criteria between trials for the discon-
tinuation of patients prior to the maintenance phase results
in groups of placebo randomized patients which are not
necessarily comparable between trials.

The 11 randomized withdrawal trials employed a variety
of criteria for selecting which patients would be eligible for
randomization to the double-blind phase of the trial. All but
one of the studies53 conducted an efficacy assessment prior
to randomization, that is, only patients fulfilling set efficacy
criteria would be eligible to continue the trial. Of the ten tri-
als applying efficacy criteria, one of the trials58 used patient
defined criteria, asking patients “has this treatment helped
your pain enough so that you would continue to take this
medication?” Six of the 11 trials also assessed patients for
safety53–55,60–62. Each of these trials only put patients forward
for randomization if they experienced no, or tolerable
adverse events. The different criteria used in each of the
studies may have contributed to the formation of a slightly
different patient population for the double-blind phase of
each of the studies.

Further disadvantages of the randomized withdrawal
design include potential carryover effects. Due to the unique
profile of tapentadol70,71, it is possible that reduced central
sensitization could be maintained in tapentadol patients
even after they have been re-randomized to placebo, result-
ing in a lower rate of adverse events than might be expected
in patients who were not previously treated with tapentadol.
Whether such a potential carryover effect of tapentadol has
any impact on side effects while tapering down the drug (i.e.
more severe withdrawal syndrome) has not been investi-
gated to date.

Limitations of the analyses

While the analyses of data from randomized withdrawal trials
included limitations specific to this study design, additional
limitations applied to the analyses of both the RCT and
randomized withdrawal trials

In order to make the analyses possible, it was necessary
to make a number of assumptions. The majority of the stud-
ies treated patients within a dose range for each
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intervention, rather than at a fixed-dose. Dose ranges over-
lapped across studies and for this reason, it was not possible
to categorize intervention arms into range groups. Due to
reporting methods in the included studies, it was not pos-
sible to see whether patients at the top of any given dose
range experienced more or fewer adverse events than
patients at the bottom of the range. For these reasons, it
was, therefore, necessary to collapse all doses for each inter-
vention. This represents a major limitation of the review, as
frequency/severity of AEs cannot be related to the dose of
any particular intervention received. However, it was neces-
sary to take this step to facilitate a network.

Reporting of adverse events by the included studies was
inconsistent. Some trials reported only AEs that occurred in
at least 5% or 10%32 of patients. Some trials reported only
treatment-emergent adverse events (TEAEs), while others
reported all AEs. Some trials reported SAEs separately to AEs,
while others included SAEs in the figure given for overall
AEs. Following clinical input, it was agreed that for the spe-
cific adverse events (i.e. all those other than the “any AE”
and “any SAE”), only AE data (i.e. not SAE) would be consid-
ered in the networks. Where reported, TE-AE data were used
in the networks; where TEAE data were not reported, but AE
data were reported, the AE data were used.

Use of rescue medication was reported by just under half
of the studies used to create the networks. Of the 18 RCTs
used in the networks, eight26,29,31,39–42 reported some infor-
mation on whether patients were allowed rescue medication,

whether they were taking it, and if so, what they were tak-
ing. Not all of these points were reported by all trials. One
RCT33 reported that “Patients had a…washout period when
all analgesic medications were stopped”, that is, no rescue
medication should have been taken, but data on whether
this was actually the case were not given. One RCT30

reported that patients received “ongoing cancer therapy” but
did not define this further. Of the 11 randomized withdrawal
trials used in the networks, four54–57 reported details of the
use of concomitant medication. One further randomized
withdrawal study58 reported that no rescue medication was
permitted, but did not state whether patients adhered to
this. The incomplete and inconsistent nature of the reporting
of use of rescue medication in both RCT and randomized
withdrawal trials meant that it was not possible to make use
of concomitant or rescue medications into account in
the analyses.

Limitations of the available data

Some (although not all) opioids have been implicated in the
development of serotonin syndrome, on the basis that they
raise intra-synaptic serotonin72–74. This effect is seen espe-
cially when opioids are combined with other serotonergic
agents. Although tapentadol has very low serotonergic activ-
ity, single cases of serotonin syndrome (SS) have been
reported after concomitant use of tapentadol and serotoner-
gic agents75. As there is no evidence so far on the causal

Figure 3. (A–H) Outcome plots.
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relationship76, cases of SS were of particular interest to this
review. However, none of the included trials reported any
instances of serotonin syndrome with tapentadol. It was
unclear in some cases whether this was because no cases
had occurred, or because the study had not set out to cap-
ture cases of SS as a specific named outcome. Larger scale
studies and/or analyses incorporating more patients would
be necessary to draw any conclusions about the causal rela-
tionship and frequency of SS following the use of tapentadol
compared to other opioids.

For both the RCT and the randomized withdrawal trial
networks, only a small number of studies contributed data
for some interventions. Insufficient data were available to
investigate all the hypothesized prognostic factors and limi-
tations; interpreting the outcomes observed would ideally
require a larger dataset. This conclusion was also reached by
the authors of a 2018 NMA67 comparing individual opioids.

The available data were also insufficient to determine
whether comparator opioids already showed a worse safety
profile as compared to tapentadol in the first phase of the
randomized withdrawal trials. If this was the case the blinded
switch to the intervention arm (same drug, no changes)
would lead to tolerance to the side effects of the comparator
drug over time, whereas a switch to placebo would lead to
reduced side effects from early on in the maintenance phase.
If tapentadol had shown the overall better safety profile
already in the first phase of the randomized withdrawal trials
compared to the comparator drugs, the blinded switch to
the intervention arm (same drug, no changes) would theoret-
ically lead almost no changes, and the switch to placebo
would lead to fewer changes over time. This could lead to a
much more pronounced positive rating when the more
incompatible comparator drugs are tapered down and
switched to placebo.

Conclusions

The findings of our analyses of RCT evidence are consistent
with existing research and suggest that tapentadol’s safety
profile may involve less nausea and constipation than that of
other opioids and less dizziness and somnolence than oxy-
codone and oxymorphone. Patients treated with tapentadol
have lower odds of an AE than patients treated with other
opioids, as well as lower odds of discontinuing therapy due
to an AE (except for patients treated with tramadol).
Altogether, this suggests that tapentadol can be a useful
treatment option for patients suffering from chronic pain
and in need of an opioid analgesic.

The finding of our analyses of randomized withdrawal tri-
als was inconsistent and likely not appropriate for assessing
safety. This is consistent with the conclusions drawn by exist-
ing analyses of data from randomized withdrawal trials,
which found weak patterns of evidence with little difference
shown between treatment and placebo69, and a less strong
association between treatment and outcome than was found
in the same outcome from RCT trials77.

Despite their potential for misuse, opioid analgesics
remain an important part of the management of chronic

cancer and non-cancer pain. Current guidelines and expert
recommendations point out that they should be prescribed
by a qualified physician, always after considering alternatives
such as non-opioid analgesics, primary disease management,
cognitive-behavioral therapy, physical therapy or exercise.
Opioid analgesics should only be considered for carefully
evaluated, closely monitored patients, and only if they show
clear benefits for pain and function. Careful prescribing, with
vigilance and caution, is needed to limit potential harms1.

It is imperative to take an individualized approach to ther-
apy. Important factors include pharmacology of the drug,
mode of action of the drug, and pain mechanism present in
the patient, and careful weighing of the clinical benefits
against the potential risks posed by opioid analgesics must
be undertaken on a case-by-case basis. Indication, efficacy,
side effects and therapeutic objectives should be regularly
assessed in order to adapt or discontinue treatment
as necessary.

Note

i. As there is no established clinical definition of moderate or severe chronic
pain, any study in which the authors define the population as
experiencing moderate or severe chronic pain was eligible for inclusion.
The authors’ definitions or diagnostic criteria were extracted from the
texts, where reported, to facilitate comparison.
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