Karanges Emily (Orcid ID: 0000-0001-7922-2762)
Brett Jonathan (Orcid ID: 0000-0003-3065-7495)

Trends in opioid utilisation in Australia, 2006 — 2015: Insights from multiple metrics

Running head: Opioid use in Australia by multiple metrics

Emily A Karanges®
Nicholas A Buckley?
Jonathan Brett'
Bianca Blanch™®
Melisa Litchfield®
Louisa Degenhardt*

Sallie-Anne Pearson”

Affiliations

'Medicines Policy Research Unit, Centre for Big Data Research in Health, University of New
South Wales, Australia, 2052

2Discipline of Pharmacology, School of Medical Sciences, University of Sydney, Australia,
2006

3Faculty of Pharmacy, University of Sydney, Australia, 2006

® Bianca Blanch, current address: Agnes Ginges Centre for Molecular Cardiology, Centenary Institute, Sydney,
Australia, 2050

This is the author manuscript accepted for publication and has undergone full peer review but
has not been through the copyediting, typesetting, pagination and proofreading process, which
may lead to differences between this version and the Version of Record. Please cite this article
as doi: 10.1002/pds.4369

This article is protected by copyright. All rights reserved.


http://dx.doi.org/10.1002/pds.4369
http://dx.doi.org/10.1002/pds.4369

*National Drug and Alcohol Research Centre, Faculty of Medicine, University of New South
Wales

>Menzies Centre for Health Policy, University of Sydney, Australia, 2006

Corresponding author

Sallie Pearson

Medicines Policy Research Unit, Centre for Big Data Research in Health

Level 1, AGSM Building (G27), University of New South Wales, Australia, 2052

Phone: +61 2 9385 8895

Email: sallie.pearson@unsw.edu.au

Key words: Australia, defined daily dose (DDD), dispensings, opioids, oral morphine

equivalents, pharmacoepidemiology

Key points
e Population-based observational studies have identified increasing trends in opioid
use; these studies commonly employ a single population-adjusted, volume-based
metric such as number of dispensings, defined daily doses (DDDs) or oral morphine
equivalents (OMEs).
e Combining these three volume-based metrics with a person-based measure (number
of people dispensed opioids) provides insights into the factors potentially driving

these trends.
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e We observed increases in subsidised prescribed opioid use in Australia between
2006 and 2015 according to all four metrics, especially our OME-adjusted measure,
indicating increasing use of more potent opioids.

e For strong opioids, particularly oxycodone, we observed greater increases in use
according to our person- and dispensings-based metrics than our DDD- and OME-
based measures, suggesting that increasing numbers of people dispensed opioids at
lower average doses may be a greater contributor to these trends than greater
exposure per person.

e Employing a combination of metrics provides additional insights into changes in
medicine use over time, has utility in studies with access to claims-based data alone
or in combination with person-level data, and provides an opportunity for more

effective use of existing datasets.
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Abstract

Purpose. Population-based observational studies have documented global increases in
opioid analgesic use. Many studies have used a single population-adjusted metric (number
of dispensings, defined daily doses [DDDs] or oral morphine equivalents [OMEs]). We
combine these volume-based metrics with a measure of the number of persons dispensed
opioids to gain insights into Australian trends in prescribed opioid use.

Methods. We obtained records of prescribed opioid dispensings (2006 — 2015) subsidised
under Australia’s Pharmaceutical Benefits Scheme (PBS). We used dispensing claims to
guantify annual changes in use according to three volume-based metrics: DDD/1000
pop/day, OME/1000 pop/day and dispensings/1000 pop. We estimated the number of
persons dispensed at least one opioid in a given year (persons)/1000 pop using data from a
10% random sample of PBS-eligible Australians.

Results. Total opioid use increased according to all metrics, especially OME/1000 pop/day
(51% increase) and dispensings/1000 pop (44%). Weaker opioid use remained stable or
declined; strong opioid use increased. The rate of persons accessing weaker opioids only
decreased 31% and there was a 238% increase in persons dispensed only strong opioids.
Strong opioid use also increased according to dispensings/1000 pop (140%), OME/1000
pop/day (80%) and DDD/1000 pop/day (71% increase).

Conclusions. Our results suggest that the increases in total opioid use between 2006 and

2015 were predominantly driven by a growing number of people treated with strong opioids
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at lower medicine strengths/doses. This method can be used with or without person-level

data to provide insights into factors driving changes in medicine use over time.

Introduction

The increasing use of prescribed opioid analgesics globally has generated widespread
concern from clinicians, patients and poIicymakers.l'3 Between 2000 and 2010, opioid sales
increased five-fold in the US* and use more than doubled in Canada.” Increases have also
been observed in the UK and Australia,®® although their population-adjusted use is only a
quarter to a third of that in the Us.? In part, these trends have been driven by the increasing
use of opioids for the treatment of chronic non-cancer pain (CNCP), despite uncertainty

10,11 concerns have also

about their efficacy in the long-term treatment of this condition.
been raised over accompanying increases in extra-medical use, dependence, overdose, and

deaths. " !

While several studies have reported increases in opioid utilisation at the population level,
their conclusions are often based on a single volume-based metric.””® ** 3 The World Health
Organisation (WHO)’s defined daily dose (DDD) methodology™* is frequently used for
guantifying drug utilisation and permits standardisation of use across countries and

81213 ytilisation is based on the medicine's

different medicine formulations and strengths.
DDD, which represents the assumed average maintenance dose per day for the main

indication of the medicine, usually established at the time of marketing. However, metrics

This article is protected by copyright. All rights reserved.



based on DDD may underestimate the true utilisation of strong opioids such as oxycodone,
buprenorphine and morphine; their DDDs, established based on doses used in cancer pain,
are considerably higher than the average doses used in their current primary indication of

non-cancer pain.l‘r"17

In recognition of these limitations, recent studies have advocated the use of more clinically-
relevant measures based on oral morphine equivalents (OMEs).®*?! Unlike DDDs, OMEs
account for the analgesic potency of each opioid. Therefore, studies based on DDDs and
OMEs can generate markedly different results when comparing the relative use of specific
opioids or conducting cross-country comparisons, particularly where differences in opioid
availability or indications for prescribing exist.! Indeed, opioid consumption in Australia
amounts to approximately one third of that in the US according to DDD-based measures,

but over two thirds based on OMEs.” 22

Volume-based metrics such as DDDs, OMEs and number of dispensings are limited in that
they permit few conclusions about the number of patients receiving treatment or the
guantity dispensed per person. Measures of the number of people receiving prescription
opioids, derived from individual-level data, can provide a useful complement to these

volume-based analyses.

We previously published an analysis of Australian trends in opioid analgesic use from 1990
to 2014 using one volume-based metric, DDD/1000 pop/day.23 Here, we provide additional

insights into the nature of these trends by examining annual opioid utilisation (overall and
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for weaker, strong and individual opioids) between 2006 and 2015 according to multiple
metrics: three volume-based metrics (DDD/1000 pop/day, OME/1000 pop/day, and number
of opioid dispensings/1000 pop) and a person-based metric (number of persons dispensed

opioids/1000 pop).
Methods

Setting and data: Australia has a publically funded universal health care system offering all
Australian citizens and permanent residents access to subsidised prescription medicines
under the Pharmaceutical Benefits Scheme (PBS), which services the general population,
and the Repatriation Pharmaceutical Benefits Scheme (RPBS) for eligible veterans and their
dependents. There are two types of PBS beneficiaries and patients pay a co-payment
according to their beneficiary status. Concessional beneficiaries are patients eligible for
government entitlements, such as pensioners, veterans and low-income earners; all other
patients are general b«f_’neficiari«f_’s.24 In 2015, the patient co-payment was AUD$37.70 for
general beneficiaries and AUDS$6.10 for concessional beneficiaries.” Prescribed medicines

costing less than the general patient co-payment threshold are not subsidised by the PBS.

We obtained data on prescribed opioid analgesics dispensed to general and concessional
beneficiaries under the PBS (excluding RPBS) for the period January 2006 to December 2015
from two data sources. For consistency with our previous study,?® we employed the
database maintained by the Drug Utilisation Sub-Committee (DUSC) of the Pharmaceutical

Benefits Advisory Committee (PBAC) of the Department of Health. This database contains
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claims-level data on community (non-public hospital) dispensings, with limited capture of
prescriptions supplied to public hospital outpatients and inpatients upon discharge. The
DUSC database also includes non-subsidised (under co-payment and private) and RPBS
dispensings, however we restricted our analyses to PBS-subsidised records to enable direct
comparisons with data from our second source, the PBS 10% sample. This is a standard,
person-level dataset provided by the Department of Human Services that contains all PBS-
subsidised medicine dispensing records for a 10% random sample of PBS-eligible
Australians. The sample is selected based on the last digit of each individual's randomly

assigned unique identifier.

Medicines of interest. We obtained data for the ten prescription opioid analgesics (including
combination products) attracting a PBS subsidy at any time between 2006 and 2015:
buprenorphine, codeine, fentanyl, hydromorphone, methadone, morphine, oxycodone,
pethidine, tapentadol and tramadol. Codeine and tramadol were classified as weaker

26, 27

opioids; the remainder as strong opioids. We excluded opioid formulations used

primarily for indications other than analgesia (e.g. anaesthetics, opioid dependence).

Analysis. We examined annual opioid utilisation in the period 2006 to 2015 using three
volume-based metrics (DDD/1000 pop/day, OME/1000 pop/day, number of opioid
dispensings/1000 pop) and one person-based metric (humber of persons dispensed one or
more opioids [persons/1000 pop]). We examined opioid utilisation overall and for strong,

weaker and individual opioids. For persons/1000 pop, individuals receiving more than one
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discrete opioid in a given year were recorded as receiving each individual drug. Similarly,
individuals receiving more than one opioid strength were recorded under both strength
categories. As such, we also calculated the number of persons/1000 pop receiving the
following: strong opioids only (persons receiving one or more strong opioids but no weaker
opioids), weaker opioids only (weaker opioids but no strong opioids) and strong + weak
opioids (a combination of strong and weak opioids). All metrics were adjusted using yearly
estimates of the total Australian population, obtained from the Australian Bureau of

28,29

Statistics. We used the DUSC dataset to obtain our volume-based estimates, as these

7,8,21

are frequently derived from claims-level data and our person-level dataset, the 10%

PBS sample, to estimate persons/1000 pop.

We calculated DDD/1000 pop/day using DDDs assigned by World Health Organisation
Collaborating Centre for Drug Statistics Methodology (WHOCC).** OME/1000 pop/day was
calculated by adjusting DDD/1000 pop/day for opioid potency using the DDD and OME
conversion factor of the medicine of interest. We used OME conversion factors compiled by
the Australian National Drug and Alcohol Research Centre (NDARC)'® and DUSC"® from
multiple Australian and international sources (Supplementary Table 1). For combination
products, we calculated DDD/1000 pop/day and OME/1000 pop/day for the opioid
component only. See Supplementary for more detailed information on the calculation of
DDD/1000 pop/day and OME/1000 pop/day. A more comprehensive description of our four

metrics is provided in Table 1.
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[Insert Table 1]

We completed our analysis using SAS 9.4 and Microsoft Excel 2010 and generated graphs

using GraphPad Prism 5.0c.

Ethical and Data Access Approvals. Ethical approval for use of the PBS 10% sample was
obtained from the New South Wales Population and Health Services Research Ethics
Committee (2013/11/494) and data access was approved by the Australian Department of
Human Services External Request Evaluation Committee. DUSC data were provided in de-

identified aggregated form; as such, ethical approval was not required.

Results

Trends in subsidised opioid utilisation by individual metrics, 2006 to 2015

[Insert Figure 1, Table 2]

From 2006 to 2015, total opioid utilisation increased according to all metrics (Figure 1, Table
2), with a 51% increase according to OME/1000 pop/day and a 10% increase in the rate of
people dispensed at least one opioid (65 persons/1000 pop in 2015). These trends were
driven by increases in strong opioid use; the use of weaker opioids remained relatively
stable or declined. Strong opioid use increased 140% according to dispensings/1000 pop,
approximately twice the percentage increase according to our other volume-based metrics,

and there was a 158% increase in the rate of people dispensed strong opioids. Our person-
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level analysis also revealed a 238% increase in the rate of people dispensed strong opioids
alone and an 80% increase in the rate of those dispensed both strong and weaker opioids in
a year, across the study period. In contrast, we observed a 31% decline in the rate of
persons dispensed weaker opioids alone and an 11% decline in weaker opioid use according

to dispensings/1000 pop.

Comparative trends in the use of individual opioids

Between 2006 and 2015, use of oxycodone, buprenorphine, fentanyl and hydromorphone
increased markedly by all metrics (Figure 1, Table 2). With the exception of hydromorphone,
the percentage increase differed little between DDD/1000 pop/day and OME/1000 pop/day.
Oxycodone use approximately doubled according to these metrics but tripled according to
persons/1000 pop. Conversely, the percentage increase in fentanyl and buprenorphine use
according to volume-based measures was two or more times the increase in the rate of

people dispensed these medicines.

Morphine use declined over the study period, especially according to volume-based metrics
(41 - 43% decline compared to an 18% decline according to persons/1000 pop). There was
also a 21% decline in the rate of people dispensed codeine and a 16% decline in codeine

dispensings, with little change in use according to other metrics.

Use of individual opioids, 2015

[Insert Table 3]
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Strong opioids accounted for the majority of total opioid use in 2015 according to
OME/1000 pop/day (77%) and dispensings/1000 pop (61%), but just under half by
DDD/1000 pop/day (Table 3). Strong opioids were dispensed to 51% of all people dispensed

opioids; 18% of those dispensed strong opioids were also dispensed weaker opioids.

Oxycodone and tramadol were among the most utilised opioids according to all metrics.
Oxycodone was the leading opioid according to OME/1000 pop/day and dispensings/1000
pop, comprising over a third of opioid use, was received by 40% of people dispensed
opioids, but accounted for only 21% of opioid use according to DDD/1000 pop/day. The
percentage of total use accounted for by tramadol ranged from 16% according to
OME/1000 pop/day to 21% according to persons/1000 pop. Codeine was the most utilised
opioid according to persons/1000 pop (dispensed to over 50% of people on opioids) and
DDD/1000 pop/day (36%) and was second only to oxycodone according to dispensings/1000
pop. However, codeine comprised only 7% of total opioid use according to OME/1000
pop/day. The proportion of total use comprised by many strong opioids (e.g. fentanyl,
morphine, methadone, hydromorphone and tapentadol) was highest according to

OME/1000 pop/day.

Discussion

This paper demonstrates the advantages of combining multiple metrics to examine and
interpret changes in prescribed medicine use over time. This method not only reduces the

potential for misinterpretation of results due to an individual metric’s limitations, but can
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provide valuable insights into factors contributing to changes in utilisation. In this study, we
combined three volume-based metrics and a simple person-level metric to draw conclusions
about the probable role of changes in average dose and/or treatment duration and the size
of the treated population to changes in opioid use in Australia between 2006 and 2015.
Here we discuss the use of this method in the context of our own findings, including its

application to studies relying on volume-based metrics alone.

We found increased use of prescribed opioid analgesics over the study period. In agreement
with studies from Canada,® the UK,® 3! and Australia,? strong opioid use increased by all
metrics while weaker opioid use remained relatively stable or declined. There was a
comparatively larger increase in total opioid use according to OME/1000 pop/day than
DDD/1000 pop/day, reflecting this shift toward use of strong opioids. For total opioid use,
the increase in volume exceeded the increase in persons treated, but this pattern was
largely reversed for strong opioids. This apparent contradiction resulted from an increase in
the rate of persons treated with strong opioids but a decrease in those treated with weaker
opioids alone. Together, these findings suggest that an increase in the number of people
dispensed strong opioids was a greater contributor to the growth in opioid use between
2006 and 2015 than an increase in volume resulting from higher average doses or treatment
durations. Moreover, the more pronounced increase in dispensings than in other volume-
based metrics for strong opioids suggests increasing use of lower medicine strengths or

doses.
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Combining volume- and person-based metrics: The example of oxycodone

As demonstrated in Table 2, combining multiple metrics can be particularly useful for
interpreting changes in the use of individual opioids over time. In the case of oxycodone, the
pattern of results closely reflects those observed of strong opioids; the most pronounced
increases were in persons/1000 pop followed by dispensings/1000 pop. This suggests that
the primary contributors to the increases in oxycodone use were an expanding population
of people prescribed oxycodone, who were most likely to be prescribed lower average
doses. In support of these conclusions, marked increases in the treatment of opioid naive
individuals with oxycodone have been observed in the community, hospital inpatient

32-34

settings, emergency departments and upon hospital discharge, with the vast majority of

32,35

these individuals treated with low doses and for short durations. Use of low strength

formulations has further increased since the PBS subsidy of oxycodone/naloxone in 2011.%

36

Combining volume-based metrics: The example of buprenorphine

Many pharmacoepidemiological studies investigating trends in medicine use rely on
datasets that do not permit person-level analyses. Although many of our insights have been
possible due to the inclusion of a person-level metric, studies combining volume-based
metrics alone remain valuable. For example, we report a larger increase in buprenorphine
use according to DDD/1000 pop/day and OME/1000 pop/day than in dispensings/1000 pop,

suggesting that increasing use of higher medicine strengths or doses may have contributed
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to these trends. The change is unlikely to be explained by an increase in the average
guantity of buprenorphine patches received per prescription in the current example, as the

guantity per prescription was fixed over the study period.

This combination of volume-based metrics can also suggest how changes in the treated
population may contribute to changes in opioid use over time. Here we can infer that the
increasing use of buprenorphine use over the study period was not primarily due to
increases in the number of people treated with buprenorphine. We conclude above that the
increases in buprenorphine use were likely driven by increasing use of higher doses, yet new
users of buprenorphine are most likely to be opioid-naive individuals with less severe pain
treated at low doses; buprenorphine is a recommended first-line opioid treatment®’ and,
being a partial agonist, is less appropriate for pain relief in opioid-tolerant individuals or for
the treatment of severe pain.a'8 Our person-level analysis supports our conclusion, with the
percentage increase in the rate of persons dispensed buprenorphine 3-4 times lower than

the increase in our volume-based metrics.

Cautions in the use of multiple metrics: The example of hydromorphone

Clearly, the insights gained from combining metrics must be evaluated against what is
known about the clinical use of the medicine. One must also consider the impact of changes
in medicine availability, regulation or subsidy on estimates of medicine use. This is clearly
demonstrated through the example of hydromorphone. The pattern of results in Table 2

suggests that, in part, the increases in hydromorphone use were likely driven by a growing
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population treated with higher potency formulations. However, we previously reported a
profound shift from high potency parenteral formulations to lower potency oral
formulations over this period, precipitated by the PBS subsidy of hydromorphone modified-
release tablets in 2009.%3 As such, in contrast to our results, we would expect a less

pronounced increase in OME/1000 pop/day than DDD/1000 pop/day.

This discrepancy can likely be explained by differences in the accuracy of DDD/1000 pop/day
in estimating the use of oral and parenteral formulations. While DDD/1000 pop/day appears
relatively accurate for oral hydromorphone, *’ it likely overestimates use of the parenteral
formulation, for which the DDD appears lower than the average prescribed daily dose. This
likely inflated our estimated DDD/1000 pop/day early in the study period, when the
parenteral formulation dominated the market, thereby underestimating the percentage

increase between 2006 and 2015.

Limitations

This study only included data on prescriptions subsidised under the PBS (approximately 80%
of opioid prescriptions dispensed in 2011),% excluding RPBS, under co-payment and private
prescriptions, and contains limited data on public hospital dispensings. We did not examine
use of over-the-counter (OTC) codeine products as data on these medicines are not
available; low-dose OTC codeine products comprise 40-50% of codeine sales in Australia.>®
Our datasets also lack information on prescribed daily dose, duration of treatment and the

indication for prescribing.
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We derived our volume-based metrics and our person-based metric from two different
datasets, therefore it is possible that sampling differences may have influenced our results.
However, this is unlikely to have a significant impact; our claims database incorporates
whole-of-population dispensings for Australia’s 24 million citizens and our person-level data
covers a significant representative proportion of the national population. We can therefore

be confident as to the widespread generalisability of our results.

Conclusions

Here we demonstrate the power of multiple metrics in interpreting changes in opioid use
over time. Using a combination of three volume-based metrics, with or without our person-
level metric, we provide insights into the probable contribution of factors such as changes in
dose and treatment duration to the observed trends. This method provides an opportunity
for better use of existing datasets and as a means of generating hypotheses for further

research.
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Table 1. Description of metrics used to quantify opioid utilisation in this study and their potential to interpret trends in opioid use when used in

isolation.

I\/IetricJr

Description

Interpreting trends

What it can tell us

Caveats

What it can’t tell us

Volume-based

DDD/1000
pop/day

Population-level rate of
defined daily doses (DDD)
dispensed per day; DDD is
the assumed average
maintenance dose per day
for the medicine’s primary
indication (at the time of
DDD assignment).

Possible to estimate the
proportion of the
population treated daily
with a medicine, provided
there is high concordance
between the DDD and the

prescribed daily dose (this is

generally not true for

Changes in utilisation,
standardised according to
different doses used for
different formulations and
medicine strengths.
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Potential for under- or over-
estimates of utilisation if poor
alignment between DDD and
the prescribed daily dose.

May misrepresent changes in
utilisation where the average
prescribed daily dose changes
over the study period (e.g.
reduction in average dose with
shift in use from cancer to
chronic non-cancer pain)

Whether changes are
driven by treatment-
related factors (such as
duration or dose) or the
number of people treated.



OME/1000
pop/day

Dispensings/1000
pop

opioids).

Population-level rate of oral
morphine equivalent (OME)
milligrams dispensed per
day.

Population-level rate of
number of prescriptions
dispensed; does not
distinguish between
prescriptions of different
strengths or quantities.

Changes in utilisation,
adjusted for opioid
strength/analgesic potency,
standardised across
different formulations and
medicine strengths.

Higher clinical relevance
than DDD/1000 pop/day.

Changes in the number of
dispensings.

Useful for measuring
resource consumption and
expenditure.
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Potential for under- or over-
estimates of utilisation if poor
alignment between the OME
conversion factor and the true
analgesic potency.

Developed based on doses used
in chronic pain; conversion
factors may differ for acute
dosing.

May misrepresent changes in
utilisation of a given medicine
where the average amount or
strength dispensed per
prescription changes over time.

Comparisons of use between
medicines may be problematic
due to differences in available
formulations and the
strength/quantity dispensed
per prescription.

Whether changes are
driven by treatment-
related factors (such as
duration or dose) or the
number of people treated.

Whether changes are
driven by prescription-
related factors (strength,
quantity), treatment-
related factors (duration,
dose) or the number of
people treated.



Person-based

Persons/1000
pop

Rate of people dispensed an
opioid at least once in a
given year.

Changes in the proportion
of the population with at
least one opioid dispensing
in a year.

May misrepresent changes in
utilisation where the number of
dispensings, medicine strength
or quantity per person changes
over time.

Does not provide information
on whether a person uses more
than one specific opioid in a
year.

Whether changes are
driven by prescription-
related factors (number of
dispensings, strength,
guantity) or treatment-
related factors (duration,
dose, use of multiple
opioids concurrently).

"All metrics are standardised to the yearly Australian population.
DDD: Defined daily dose; OME: oral morphine equivalent
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Table 2. Percentage change (2006 to 2015) in PBS-subsidised prescribed opioid utilisation according to each metric, with an interpretation of
the results based on their combination. Arrows approximate the relative change in each metric within a medicine (row), but are not intended
to represent the magnitude of the percentage change in metrics across different opioids.

DDD/1000 OME/1000 Dispensings/ Persons/1000
pop/day pop/day 1000 pop pop Interpretation of trends across metrics*
(% change) (% change) (% change) (% change)

Oxycodone 102 105 166 207 A larger increase in persons and dispensings than by DDD and OME
™ ™ ™ MM suggests growing population treated at lower strengths or doses
Buprenorphine 803 803 619 262 A smaller increase in persons than volume suggests increasing
T TP ™~ ™ cumulative annual treatment duration and/or use of higher
Fentanyl 321 316 360 148 strengths or doses. The latter is more likely for buprenorphine,
™~ ™~ ™~ ™ where the increase in DDD and OME exceeds the increase in
dispensings
Morphine -43 -43 -41 -18 A smaller decrease in persons than volume suggests decreasing
NN NN NN J cumulative annual treatment duration and/or use of lower strengths
or doses, likely in a declining population of existing patients
Hydromorphone 271 421 1,230 500 A larger increase in persons and OME compared to DDD suggests a
™ ™~ MM ™~ growing population treated with a higher potency formulation. The

particularly large increase in dispensings suggests increasing annual
cumulative treatment durations or lower quantities per dispensing§

Codeine -5 -5 -16 -21 A decrease in persons and dispensings (e.g. codeine) with no change
& & N N in DDD and OME suggests use of higher strengths or doses, likely in a

This article is protected by copyright. All rights reserved.



Methadone -3 -3 -16 -7 declining population of existing patients. Where there is no decrease
& & J & in dispensings (e.g. tramadol), increasing cumulative annual
Tramadol -2 -2 -4 -13 treatment duration may play a larger role in the change
& < < N
Strong 71 80 140 158
+ T T ™ T A larger increase in persons and dispensings than DDD and OME
Strong only — — — 238 ] i ] o
PPN suggests a gr.owmg.populatlon t.re.ated with strong opioids at lower
Weaker + . . . 80 doses, especially with strong opioids only
Strong' T
Weaker -4 -3 -11 -17 A decrease in persons and dispensings with no real change in DDD
& 4 N NN and OME suggests increasing yearly treatment exposure and/or use
Weaker onIyJr — — — -31 of higher strengths or doses, likely in a declining population of
NN existing patients. This is especially true in people dispensed weaker
opioids alone
Total 21 51 44 10 A smaller increase in persons than OME and dispensings suggests
™ MM MM ™ increasing use of high potency opioids. The increase in DDD is lower

due to the under-representation of strong opioid use by this metric"

"can only be calculated using person-level data

1EInterpretations refer to the dominant drivers of change as indicated by the combination of metrics and are not intended to represent all

possible contributing factors
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This interpretation does not accurately reflect the factors contributing to the increased use of hydromorphone. An explanation of this
discrepancy is provided in the discussion.

"The DDDs of some strong opioids (e.g. oxycodone, morphine) were established based on doses used in cancer pain. These doses are higher
than those commonly used in chronic non-cancer pain; therefore DDD/1000 pop/day underestimates the utilisation of these opioids.

DDD: defined daily dose; OME: oral morphine equivalent; <> approximately no change in utilisation
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Table 3. Estimates of PBS-subsidised prescription opioid utilisation estimates and percentage of total use comprised by individual, strong and
weaker opioids in 2015 according to each metric.

DDD/1000 pop/day OME/1000 pop/day Dispensings/1000 pop Persons/1000 pop*
Utilisation % Utilisation % Utilisation % Utilisation %

Buprenorphine 0.6 4.6 65.1 6.9 54.4 11.8 6.3 9.6
Codeine 5.0 35.8 65.1 6.9 101 22.0 33.8 51.7
Fentanyl 1.1 7.9 131 13.9 24.4 53 2.6 4.0
Hydromorphone 04 2.7 34.8 3.7 6.4 1.4 0.7 1.1
Methadone 0.3 2.4 39.0 4.1 3.4 0.7 0.3 0.5
Morphine 0.9 6.5 90.6 9.6 21.9 4.8 3.2 4.9
Oxycodone 2.9 21.0 330 35.0 160 34.8 25.9 39.6
Tapentadol 0.2 1.7 39.1 4.1 8.6 1.9 1.8 2.8
Tramadol 2.5 17.5 147 15.6 79.6 17.3 13.9 21.2
Strong 6.5 46.7 729 77.5 279 60.7 33.2 50.8
Weaker 7.5 53.3 212 22.5 180 39.3 43.8 67.0
Strong onIyJr — — — — — — 21.6 33.0
Weaker only' — — — - — — 32.2 49.2
Weaker + Strong’ — — — - — — 11.6 17.7
Total 14.0 100 942 100 459 100 65.4 100

"can only be calculated using person-level data
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1EPercentages do not add to 100 as persons can be dispensed more than one opioid in a given year
DDD: defined daily dose; OME: oral morphine equivalent
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Figure 1. Trends in PBS-subsidised prescribed opioid utilisation, by individual opioids and
opioid strength, according to (A) defined daily doses (DDD)/1000 pop/day, (B) oral morphine
equivalents (OME)/1000 pop/day, (C) dispensings/1000 pop, and (D) and (E) persons/1000
pop. As a person can be dispensed more than one opioid in a given year, (D) does not
accurately represent use according to persons/1000 pop for opioids overall or by strength;

these estimates are shown in (E).
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