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Aims: Tapentadol, an opioid with mu-opioid receptor agonism and noradrenaline
reuptake inhibition, has been increasingly used in Australia since 2011. However,
data on hospital prescribing trends and indications are scarce. This study aimed to
investigate hospital prescribing trends of tapentadol, oxycodone and tramadol in a
Sydney local health district (LHD) and the indications for tapentadol hospital pre-
scriptions in an Australian tertiary hospital.

Methods: We analysed 5-year patient dispensing for tapentadol, oxycodone and tra-
madol from four hospitals in a Sydney LHD with data expressed as oral morphine
equivalents (OME). We also conducted a retrospective review of 140 and 54 patients
prescribed tapentadol at a tertiary hospital's surgical and spinal units in 2020.
Results: Over 5 years in the Sydney LHD, there was a 19.5% reduction in total dis-
pensing of these opioids from 1 225 210 to 986 477.5 OME milligrams. Decreases
were specifically for oxycodone (—37.8% immediate-release, —65.2% sustained-
release) and tramadol (—74.6% immediate-release, —70.1% sustained-release). Con-
trastingly, hospital prescriptions of tapentadol immediate-release increased by
223.2% between 2018-19 and 2020-21 while sustained-release increased by 17.9%
from 2016-17 to 2020-21. By 2020-21, tapentadol overtook oxycodone to become
the most prescribed opioid in the Sydney LHD (51.4%). At the hospital's surgical
units, 137 (97.9%) patients were prescribed tapentadol for acute post-operative pain
with the majority (54.0%) prescribed both immediate-release and sustained-release
tapentadol, while 71.1% were prescribed for neuropathic pain in the spinal units.
Conclusion: In a Sydney LHD, tapentadol prescriptions increased significantly to
become the preferred opioid analgesic. At the hospital's surgical units, off-label pre-
scriptions of tapentadol sustained-release for acute post-operative pain were

observed.
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1 | INTRODUCTION

Tapentadol is an opioid with two mechanisms of action - mu-opioid
receptor agonism and noradrenaline reuptake inhibition. This dual-
action allows tapentadol to be an effective analgesic in various pain
conditions, from nociceptive to neuropathic pain with reductions in

23 contribut-

frequency of opioid-related gastrointestinal side effects,
ing to improved patient compliance. Currently, there are two formu-
lations of tapentadol: sustained-release (SR) and immediate-release
(IR). Tapentadol IR, a short-acting analgesic is registered in Australia
in 2011 for the treatment of moderate to severe pain.* Meanwhile,
tapentadol SR is indicated for the management of moderate to
severe chronic pain for which no other non-opioid analgesia are
adequate.®

Tapentadol has been advocated as a drug that provides
analgesia through its parent compound, with no active metabolites,
and that it has less potential for drug interactions® or genetic vari-
ability.”
remain significant for dependence,® abuse and diversion® and fatal

However, there is emerging data suggesting risks
poisoning.1°"2 A recent study reported tapentadol was contribu-
tory to 159 fatalities with data retrieved from the National Coro-
nial Information System in Australia over a 20vyear period
(2000-2020).2% In this about 76% was

unintentional and involved multiple

study, considered

drugs with numerous
morbidities.*®

Tapentadol has been increasingly used in the Australian com-
munity.}* In December 2017, an Australian study reported that
tapentadol had the sixth largest market share of number of packs
sold and third largest market share of total monthly OME sold at
10.7% behind oxycodone (31.2%) and tramadol (18.3%).}* In par-
ticular, Western Australia recorded nearly two-fold the annual
national average unit sales of tapentadol slow-release formula-
tion.2* However, this study excluded hospital sales. The increase in
tapentadol's community use has raised concerns in terms of indica-
tions and burden of cost. Yet, there is a lack of information on
tapentadol use within hospitals. As tapentadol is a relatively
new opioid, monitoring its prescribing trends is useful in identifying
the reasons for its use compared to other available opioids and
establishing guidelines for the safer prescription of tapentadol in
clinical practice. Hence, it is imperative to describe the hospital
prescribing trend of tapentadol and relate this trend to its
indications.

11 | Aims

This study aimed to investigate the five-year hospital prescribing
trend of tapentadol compared to other commonly prescribed opioids
(tramadol and oxycodone) in a Sydney local health district; and review
the indications of tapentadol prescription in an Australian tertiary
hospital.

What is known about this subject?

e Tapentadol is a mu-opioid agonist and has noradrenaline
re-uptake inhibition.

e Sustained-release tapentadol has been recommended to
be used for moderate chronic pain in particular for neuro-
pathic pain.

What this study adds?

e Tapentadol has replaced oxycodone and tramadol to
become the most frequently prescribed oral opioid for
moderate to severe pain in a Sydney local health district.

o Off label prescription of sustained-release tapentadol has
been used for acute post-operative pain in a Sydney ter-

tiary hospital.
2 | METHODS
21 | Study design

This was a retrospective observational study conducted in Sydney,
Australia using two data sources described below. The study was
approved by the South-Eastern Sydney Local Health District Human
Research Ethics Committee (HREC00134; 2020/ETH01256).

2.2 | Datasource

221 | Opioid prescribing data

Inpatient dispensing claims for tapentadol, tramadol and oxycodone
from four hospitals: Prince of Wales Hospital (POWH), Sydney and
Sydney Eye Hospital (SYD), St George Hospital (STG) and Sutherland
Hospital (TSH) in the South-Eastern Sydney Local Health District
(SESLHD) were collected from August 2016 to July 2021. Tapentadol,
tramadol and oxycodone were all available in two formulations: SR
and IR. Tapentadol IR was available in the pharmacy formulary at TSH
and SGH since 2017 and at all four hospitals since 2018. This study
presents data on hospital dispensing of the three opioids; community

sales were excluded.

2.2.2 | Tapentadol individual patient data

We further investigated indications for tapentadol prescription at

POWH by performing a retrospective chart review of 20% of patients
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that were prescribed tapentadol in the surgical unit. This is performed
by making a random selection of patients each month from January to
December in 2020. We also included all patients in spinal rehabilita-
tion and acute spinal medicine that were prescribed tapentadol in
2020. Individual patient data were retrieved from electronic medical
records and entered into a pre-formatted Excel spreadsheet. Data col-
lected included demographic data (gender and age), indication of use
(instance.g., post-operative pain, neuropathic pain, etc.), formulation
of tapentadol prescribed (SR, IR or both) and concurrent use of other

pain medications (in particular other neuropathic pain medications).

2.3 | Data analysis

Opioid prescribing data were analysed over 5 years from August 2016
to July 2021 to evaluate tapentadol's annual prescribing trend com-
pared with oxycodone and tramadol in the SESLHD and to provide an
overview on the distribution of tapentadol prescription at POWH's
specialty units. Results were presented graphically by each opioid type
and formulation with data expressed as total oral morphine equivalent
(OME) to adjust for opioid potency. In this study, OME measurement
for each opioid was calculated as follows: the number of tablets dis-
pensed x the number of milligrams per tablet x the OME conversion
factor that was adapted from the guidelines developed by the
National Drug and Alcohol Research Centre (Table 1).2° In this analy-
sis, we used the terms opioid prescription, dispensing and use
interchangeably.

Descriptive statistics were used to describe the indications of
tapentadol prescription among the 2020 individual patient data sam-
ple from POWH. Continuous variables were reported as medians and
interquartile ranges (IQR). Categorical data were reported as frequen-
cies and percentages.

Data analyses in the study were performed using Microsoft Excel
(version 16.51) and GraphPad Prism (version 9.2.0); graphs were gen-
erated using GraphPad Prism (version 9.2.0).

TABLE 1 Recommended oral morphine equivalent (OME)
conversion factor, adapted from National Drug and Alcohol Research
Centrel®

Recommended OME conversion
factor National Drugs and Alcohol

Oral preparations Research Centre guidelines

Morphine 1
Oxycodone 15
Tapentadol 0.4
Tramadol 0.2
Hydromorphone 5
Codeine 0.13
Dextropropoxyphene 0.1
Methadone 4.7
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24 | Nomenclature of Targets and Ligands

Key protein targets and ligands in this article are hyperlinked to corre-
sponding entries in http://www.guidetopharmacology.org, and are
permanently archived in the Concise Guide to PHARMACOLOGY
2021/22.1¢%7

3 | RESULTS

3.1 | Trends of opioid prescribing

Over 5 years in SESLHD, there was a 19.5% reduction in the total
annual hospital prescription of the three opioids (tapentadol, oxyco-
done and tramadol) from 1 225 210 in 2016-17 to 986 477.5 OME
milligrams in 2020-21. Specifically, there were decreases in OME pre-
scription of oxycodone (—37.8% IR and —65.2% SR) and tramadol
(—74.6% IR and —70.1 SR) (Figure 1A). Contrastingly, hospital pre-
scriptions of tapentadol increased (Figure 1A). Tapentadol IR's

600000-
500000 .
400000+ e -@- OXY IR
® e . OXY SR
=] E 300000 --A- TAPIR
£5 A ¥ TAPSR
o= N .
E 200000 W % - TRAIR
~_ > Y¥ - TRA SR
100000+
| RO .~--ﬂ..,l:‘__;‘
- Il R
0-L—A— A . T L
2016 2017 2018 2019 2020
(A)
Year
100-
I
--- = o
30 OXY SR
= TAPIR
< _— TAP SR
< _
S 604 - = TRAIR
2 TRA SR
©
[
S 404
[5)
o
20
2016 2017 2018 2019 2020
(B) Year

FIGURE 1 Annual hospital prescribing trends in the South-
Eastern Sydney Local Health District from August 2016 to July 2021
by opioid type and formulation: (A) Total OME milligrams dispensed;
(B) Percentage of total OME milligrams dispensed.OME: oral
morphine equivalent, OXY: oxycodone, TAP: tapentadol, TRA:
tramadol, SR: sustained-release, IR: immediate-release
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prescription increased dramatically by 223.2% from 82 620 in 2018-
19 to 267 040 OME milligrams in 2020-21 across the SESLHD.
Meanwhile, the prescription of tapentadol SR increased at a smaller
percentage of 17.9% from 203 460 in 2016-17 to 239 980 OME
milligrams in 2020-21 (Figure 1A).

In 2016-17, oxycodone was the most prescribed opioid (63.3%
of total OME prescriptions), followed by tramadol (19.5%) and tapen-
tadol (17.1%) (Figure 1B). By 2020-21, however, amongst the three
opioids studied, tapentadol was the most prescribed opioid, account-
ing for 51.4% of total OME prescriptions, followed by oxycodone at
41.8% and tramadol 6.9%.

3.2 | Pattern of tapentadol prescribing

The pattern of tapentadol prescription in the different specialty units
at POWH is presented in Figure 2A and B. Over 5 years, the surgical,
neurology and spinal rehabilitation units consistently accounted for
the three largest percentage of tapentadol prescriptions at POWH.
During this period, the surgical unit was responsible for the majority
of tapentadol prescriptions, accounting for 55.4% and 41.1% of all

tapentadol IR and SR prescriptions, respectively. In the surgical unit,
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there was a 3.0-fold and 2.2-fold increase in tapentadol IR and SR dis-
pensing respectively.

Meanwhile, over 5 years, the neurology unit accounted for 13.2%
and 11.7% of all tapentadol IR and SR prescriptions, respectively. Con-
trastingly, during the same period, the spinal rehabilitation unit was
responsible for only 5.2% and 11.4% of all tapentadol IR and SR pre-
scriptions, respectively.

As the increasing use of tapentadol at POWH was primarily
driven by prescriptions in the surgical unit, a retrospective chart
review of 140 patients who were prescribed tapentadol at POWH's
surgical unit in 2020 was analysed. Eighty-seven (62.1%) were males,
median age of 63 years old (IQR: 47-74). Tapentadol was prescribed
to 137 (97.9%) patients for acute post-operative pain with 74 (54.0%)
patients prescribed both tapentadol IR and SR, 46 (33.6%) patients
prescribed tapentadol IR and 17 (12.4%) patients prescribed
tapentadol SR.

In 2020, 54 patients prescribed tapentadol at POWH's spinal
rehabilitation and spinal medicine acute units were analysed.
Thirty-one (57.4%) were males, with a median age of 53 years old
(IQR: 38-68). Of the 54 patients, 45 (83.3%) were prescribed tapen-
tadol for neuropathic pain with 32 (71.1%) prescribed both tapenta-
dol IR and SR, five (11.1%) with tapentadol IR and eight (17.8%)
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FIGURE 2 Pattern of tapentadol prescribing at Prince of Wales Hospital: (A) tapentadol SR; (B) tapentadol IR
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with tapentadol SR. Additionally, of the 45 patients prescribed
tapentadol for neuropathic pain, 42 (93.3%) were concurrently tak-
ing “anti-neuropathic” drugs (gabapentin, pregabalin, tricyclic anti-

depressants, topical capsaicin cream and lignocaine).

4 | DISCUSSION

4.1 | Trends of opioid prescribing

Our study reported a 19.5% reduction over 5 years in the total dis-
pensing of tapentadol, oxycodone and tramadol OMEs across the four
hospitals in the SESLHD. In contrast, there was an increase of tapen-
tadol IR (223.2%) and tapentadol SR (17.9%) dispensing in the
SESLHD. This has led to tapentadol becoming the most prescribed
opioid amongst the three opioids in the SESLHD by 2020-21.

Our findings of increasing hospital prescribing of tapentadol
are consistent with published literature that documents an increase
in community sales of tapentadol. Alarmingly, by December 2019,
tapentadol had the seventh largest market share of number of
units sold and become the largest market share of total OME sold
at 1540.1 OME kilograms. Highest sales were observed in Western
Australia with 12.9 packs sold per 100 people followed by Tasmania
(8.4), then Queensland (6.1), New South Wales came sixth (4.8) and
Northern Territory (1.2) was lowest in 2019.2® Increasing trends in
tapentadol prescribing were also reported in published studies in
other countries. An lIrish study reported an 8.8-fold increase (from
02% to 1.6%) in tapentadol's national prescribing prevalence
between 2012 and 2019. Similarly, dramatic increases in tapenta-
dol prescribing were demonstrated in a United Kingdom study since
2011, more by OME than by number of packets, suggesting there
was a tendency towards high-dose prescribing.2° Increasing tapenta-
dol prescription rates may be driven by the perception of tapentadol
having lower incidences of gastrointestinal side effects and tapenta-
dol SR exerting comparable analgesic effectiveness as oxycodone SR
in the treatment of moderate to severe chronic pain.2?! Yet, tapen-
tadol IR's effectiveness in acute pain relief is uncertain. A meta-
analysis?? involving 14 studies suggested that an equianalgesic
dose of tapentadol IR was significantly less effective than oxyco-
done IR in the management of moderate to severe acute pain.
Higher doses of tapentadol IR, however, is as effective as other
opioids in acute pain relief.?? This highlights the need for caution
when prescribing tapentadol IR for pain relief as a higher dose of
tapentadol is required, which may lead to higher incidences of
adverse effects.?>?* Furthermore, tapentadol is a relatively new opi-
oid with an abuse potential that is theoretically comparable to other
strong opioids.?®> There are new published case series on depen-
dence, abuse and diversion of tapentadol®? The dramatic increase
in hospital prescribing is a cause for concern, hence consumption
trends need to be continuously monitored.

Moreover, the increase in hospital prescription of tapentadol is
concerning from a cost perspective. As tapentadol is a new drug, it is

more expensive than tramadol and oxycodone.?® The increasing
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hospital prescribing trend of tapentadol in SESLHD creates a larger
burden of cost to these hospitals. While tapentadol SR has been sub-
sidised under the Pharmaceutical Benefits Scheme (PBS) in Australia
since 2014, tapentadol IR is not. Hence, this makes tapentadol IR even
more expensive for patients who are required to continue taking it
upon hospital discharge. The lack of PBS subsidy for IR preparation
demonstrates the uncertainty on whether reductions in incidences of
gastrointestinal side effects would justify the higher cost. However,
tapentadol may be the preferred choice of opioid in patients with
gastrointestinal intolerability or neuropathic pain complaints.?¢

Our study showed that there is a shift in opioid utilisation with
prominence moving from oxycodone to tapentadol within hospitals.
Hence, it is crucial to strictly assess the indications of tapentadol pre-
scriptions in Australia (including private scripts) as inappropriate opi-
oid prescriptions may lead to worse quality of life and increased risk
of negative outcomes such as overdose, death, mental health disor-

ders and illicit opioid use.?”:?8

4.2 | Pattern of tapentadol prescribing

This study demonstrated that the increase in tapentadol prescription
at POWH was primarily driven by prescription in surgical units. Nearly
all the surgical patients (97.9%) were prescribed tapentadol for acute
post-operative pain with the majority (54.0%) prescribed both tapen-
tadol IR and SR. This finding is in contrast to recommendations by
Therapeutic Guidelines Australia, which state that tapentadol SR
should only be used for the treatment of moderate to severe chronic
pain unresponsive to other non-opioid analgesic.” Additionally, in
2018, the Australian and New Zealand College of Anaesthetists stated
that ‘slow-release opioids are not recommended for use in the man-
agement of patients with acute pain’ due to the significant risk of
respiratory depression, leading to severe adverse events and deaths.??
Furthermore, there have been growing concerns on long-term use of
opioids following post-operative opioid prescribing intended for
short-term management of acute pain.>° An Australian study reported
about 4% of post-surgical patients who were previously opioid naive
became chronic users of opioid (defined by >90 days use of opioid)
post discharge.3? In this study, the most frequently prescribed opioids
were oxycodone with or without naloxone (51%).3' In addition,
another Australian study showed that orthopaedic post-operative use
of tapentadol IR was more likely to be associated with opioid changing
upon discharge when compared with oxycodone IR (odds raio [OR]
= 16.5).32 This practice could have potential patient safety implica-
tions with accidental overdose and misuse. On the other hand, several
US and Australian studies showed that both tapentadol IR and
extended release (ER) might have lower abuse liability in the commu-
nity than oxycodone.®33° Hence, use of a lower abuse liability drug in
the hospital setting could potentially reduce the risk of chronic use
but care needs to be taken on the choice of opioid upon hospital dis-
charge. Finally, initiatives to reduce inappropriate prescription, includ-
ing prescriber education regarding the risks of prescribing SR opioids

for acute pain should be encouraged.



MIRABELLA ET AL.

BRITISH
3934 PHARMACOLOGICAL
SOCIETY

At POWH's spinal rehabilitation and spinal medicine acute units,
our study revealed that neuropathic pain was the main indication for
tapentadol prescription in these units. It has been agreed that classical
opioids are not usually the mainstay for the treatment of neuropathic
pain as they are less effective.?4%¢ As noradrenaline plays an impor-

7 medications with

tant role in the inhibition of neuropathic pain,®
combined mechanisms of action, especially those with noradrenaline
reuptake inhibition such as tapentadol are potentially effective in neu-
ropathic pain relief.21263738 Fyrther research is needed to support

tapentadol's analgesic efficacy in neuropathic pain relief.3¢

4.3 | Limitations

The study has several limitations. First, although inpatient opioid dis-
pensing claims provided a good indication of opioid utilisation, it is
not a direct measure of opioid consumption, that is whether the opi-
oid was taken by the patient as prescribed or taken at all. Second, the
OME metric was used as a measure of opioid prescribing trends.
While it is a useful and reliable metric for data standardisation, there
is an absence of a universally accepted OME conversion factor.>?
Hence, national and international comparisons of opioid use may be
difficult to achieve. Third, the study only analysed the prescription
trend of tapentadol compared to two other opioids, excluding other
oral opioids that are available for use in Australian hospitals (e.g.,
hydromorphone and morphine). Lastly, our study only collected data
from a single health district. Hence, the applicability of our results to
other hospitals in Australia or even outside Australia should be
approached with great caution as prescription patterns may vary
depending on other factors. Therefore, larger studies involving multi-
ple hospitals across Australia to examine the pattern of tapentadol
prescribing compared to other pharmaceutical opioids available for

use in Australian hospitals should be conducted.

5 | CONCLUSION

There was a rapid increase in the annual hospital prescription of
tapentadol between August 2016 and July 2021 with tapentadol
overtaking both oxycodone and tramadol as the preferred opioid anal-
gesic across the four hospitals in the SESLHD. At POWH's surgical
unit, tapentadol SR was largely prescribed for off-label purposes. On
the other hand, tapentadol SR was primarily prescribed for neuro-

pathic pain in the spinal rehabilitation and acute spinal medicine unit.
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