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Purpose: Testosterone replacement therapy (TRT) is commonly used for various causes of androgen deficiency and subsidized
by the Pharmaceutical Benefits Scheme (PBS) in Australia when appropriate. In response to a sharp increase in the prescrib-
ing of subsidized TRT, the Australian government instituted new, stricter prescription criteria in April 2015. We aim to demon-
strate longitudinal changes in the prescription patterns of subsidized TRT over time.

Materials and Methods: The publicly available PBS database was accessed for TRT prescription data between 1992-2018.
Population estimate data was collected from the Australian Bureau of Statistics for population-adjustment. Data analysis was
performed according to class and specific formulation of TRT. Total and population-adjusted trends were considered, as was
indexation to 2015 when restrictions were implemented.

Results: Longitudinal trends in subsidized TRT prescription demonstrated a progressive overall increase since 2000, accord-
ing to total prescriptions and population-adjusted estimates, with greater use of topical formulations (gel, patch, cream/spray)
and injections. Since 2015, a 37% decline in total population-adjusted prescriptions was observed (1,399-883 per 100,000
persons). Since 2015, relatively increased use of injections (50%) and 1% gel (30%) comprise the majority of contemporary
TRT. Annual financial burden due to TRT was $AU16,768 per 100,000 persons prior to 2000 (mean cost 1992-2000), in-
creasing to $AU112,539 in 2018 (due to use of injections). The rate of change in costs slowed after the restrictions were in-
troduced in 2015.

Conclusions: The restrictions in subsidized TRT eligibility enforced by the PBS have reduced overall TRT prescriptions and
slowed the cumulative financial burden.
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INTRODUCTION

Since its first use in 1937, shortly after its Nobel
prize winning discovery, use of exogenous testosterone
replacement therapy (TRT) has been controversial [1,2].
Traditional, well-supported indications include andro-
gen deficiency in men with hypothalamic, pituitary or
testicular pathology to treat low energy, lack of second-
ary male sexual characteristics, muscle weakness and
loss of libido [1-3]. However, the use of TRT in middle
aged or older men with low serum testosterone without
a pathological basis (hypothalamic, pituitary, or testic-
ular disease) is controversial, with some data support-
ing TRT use in older males with low testosterone and
symptoms to improve lean body mass, bone mineral
density, libido and grip strength [2-7]. The safety of
TRT has also been a contentious issue with conflicting
evidence with regards to its effect on cardiovascular
health and the rate of adverse cardiovascular events
[2,4,6-12].

Notwithstanding controversies, testosterone prescrib-
ing has increased considerably worldwide, with yearly
expenditure rising from $150 million in year 2000, to
$1.8 billion in 2011 [1,13-17]. In Australia the supply of
subsidized testosterone doubled between 2007 and 2011,
with most new patients being older than 40 years, and
with more General Practitioners than specialists com-
mencing therapy [13]. In response to this, in April 2015
the Pharmaceutical Benefits Scheme (PBS), an Austra-
lian Government scheme designed to subsidize the cost
of medicines in attempt to allow ready access to medi-
cine required by the Australian public, followed the
paths taken by its equivalent bodies in the USA, UK,
and Canada and created stricter criteria for the provi-
sion of subsidized testosterone replacement [18]. The
new criteria establish that all patients must be seen
by, referred to, or discussed with a specialist (specialist
general paediatrician, specialist paediatric endocrinolo-
gist, specialist urologist, specialist endocrinologist, or a
Fellow of the Australasian Chapter of Sexual Health
Medicine). In patients without established testicular
or pituitary disease aged over 40 years the androgen
deficiency must not be due to age, obesity, cardiovas-
cular diseases, infertility or drugs, and is defined as
two morning blood samples demonstrating testosterone
levels <6 nmol/L or testosterone levels between 6 and
15 nmol/LL and luteinizing hormone greater than 1.5
times the upper limit of normal or greater than 14 IU/L,
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whichever is highest [18]. We aimed to examine the ef-
fect these changes have had on prescribing patterns in
Australia.

MATERIALS AND METHODS

1. Data sources

The PBS represents an Australian publicly funded
scheme that subsidizes the cost of medications for
eligible patients to improve access. The actual cost of
the medicine, also described as the Dispensed Price for
Maximum Quantity (DPMQ), is higher than that paid
by the patient, of which the maximum payment is
$AU40.30 or $AU650 for concession card holders (e.g.,
pensioners). PBS are mostly for outpatient treatment
and do not include claims within public hospitals using
public hospital funding.

2. Data collection

Pharmaceutical Benefits Schedule Item Reports were
queried in May 2019, similar to methodology described
previously [19-21]. Annual prescription data from 1992
to 2018, as well as monthly data from April 2014 (one
year prior to the PBS changes) to April 2019 were col-
lected for the item numbers listed for TRT, shown in
Table 1. Australian Demographic Statistics (according
to the Australian Bureau of Statistics) were used to
adjust for change in population with time [22].

3. Data analysis

Total and per capita estimates of prescriptions ac-
cording to individual item, as well as class, were cal-
culated. Population-adjusted data were described per
100,000 men or as a relative index with 2015 taken as
the index year (the first year that restrictions were
introduced). Cost analysis was performed using the
DPMQ and total prescriptions to estimate financial
burden due to TRT. Prices obtained in May 2019 were
used for costing throughout the study period without
indexation. Data analysis and figure generation were
performed in Excel (Microsoft, Redmond, WA, USA).
Formal statistical hypothesis testing was not per-
formed as this retrospective study sought to illustrate
general, longitudinal prescribing patterns.

4, Ethics statement
Institutional ethical board approval or informed con-
sent were not required as the collected data released by
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Table 1. Testosterone replacement therapy formulations, according to class and item number, as well as Dispensed Price for Maximum Quantity (DPMQ), brand name, and manufacturer

Brand name and manufacturer

$AU87.78  Androderm® Allergan Australia Pty Ltd.
$AU87.78  Androderm® Allergan Australia Pty Ltd.

DPMQ

Maximum quantity Repeats

Name, form & strength, pack size

Item number

Class

Patch

5
5
5
4

Testosterone 2.5 mg/24 h patch, 60
Testosterone 5 mg/24 h patch, 30

8460G
8619P

$AU87.17  Testogel® Besins Healthcare Australia Pty Ltd.
$AU87.17  Testogel® Besins Healthcare Australia Pty Ltd.

$AU76.23  Axiron® Eli Lilly Australia Pty Ltd.

Testosterone 1% (50 mg/5 g) gel, 30x5 g sachets

8830R

Gel

Testosterone 1% (12.5 mg/actuation) gel, 2x60 actuations

10380H
2341F

5
6
5
3

1

Testosterone 2% (30 mg/actuation) solution, 60 actuations

Testosterone 5% (50 mg/mL) cream, 50 mL

Cream/Spray

$AU73.42  Androforte® Lawley Pharmaceuticals Pty Ltd.

10378F
2115H
2114G
10205D

$AU36.26  Andriol Testocaps® Merck Sharp & Dohme Pty Ltd.

$AU32.91

Testosterone undecanoate 40 mg capsule, 60

Capsule

Primoteston® Bayer Australia Ltd.

Testosterone enanthate 250 mg/mL injection, 3x1 mL syringes

Injection

$AU132.33 Reandron® Bayer Australia Ltd.

Testosterone undecanoate 1 g/4 mL injection, 4 mL vial
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the Australian Government is publicly available and
research did not directly involve human participants.

RESULTS

1. Delivery method

Longitudinal trends in subsidized TRT prescrip-
tion demonstrated a progressive overall increase since
2000, according to total prescriptions and population-
adjusted estimates, with greater use of topical formula-
tions (gel, patch, cream/spray) and injections (Fig. 1A-
1D). Capsules were more commonly prescribed than
injections until 2004, after which topical formulations
(until 2014) then injections (since 2015) have become
most commonly subsidized. Since 2015, a 37% decline
in total population-adjusted prescriptions was observed
(1,399 to 883 per 100,000 persons), mostly due to reduc-
tion in use of gels (530 to 338 per 100,000 persons) and
creams/sprays (226 to 35 per 100,000 persons). Injections
saw an initial increase between 2014 to 2017 (121 to 606
per 100,000 persons), then decline in 2018 (to 445 per
100,000 persons). Specific formulations are outlined in
Supplementary Fig. 1. When indexed to 2015 when the
restrictions were introduced (Fig. 1E, 1F), all formula-
tions except injections decreased in use.

2. Specific formulations

When considered according to specific formulations,
similar trends were observed (Fig. 2). Since compris-
ing approximately 75% of subsidized TRT prescrip-
tions between 1992 and 2000, testosterone undecanoate
capsules has decreased to less than 5% (Fig. 2C). A
brief period in use of patches peaked in 2004 (31% of
prescriptions), after which gels resulted in 70% of pre-
scriptions in 2011, which was maintained with adoption
of sprays in 2015. Since 2015, increased use of injections
(50%) and 1% gel (30%) comprise the majority of TRT
in 2019. Month to month changes for specific formula-
tions between 2011 and 2019 are shown in Supplemen-
tary Fig. 2.

3. Cost analysis

A progressive increase in the cost of subsidized TRT
was observed between 1992 and 2018. The greatest
rate of change was observed from 2013 to 2015, which
then slowed after 2015 (Fig. 3). Specifically, TRT costed
$AU16,768 per 100,000 persons prior to 2000 (mean cost
1992—-2000) to $AU60,895 in 2013 (due to use of gels)
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Fig. 1. Subsidized testosterone therapy prescriptions by year from 1992 to 2018 according to class (patch, gel, cream/spray, capsule, injection).
(A) Total number of prescriptions. (B) Cumulative analysis of total prescriptions. (C) Prescriptions per 100,000 men. (D) Cumulative analysis of
prescriptions per 100,000 men. (E) Total prescriptions relative to 2015 (year when restrictions were introduced). (F) Prescriptions per 100,000 men
relative to 2015.

and $AU112539 in 2018 (due to use of injections). The
rate of change in costs slowed after the restrictions
were introduced in 2014, costing $AU108,346 in 2015 to
$AU112,539 in 2018.

DISCUSSION

The introduction of stricter PBS criteria in April
2015 has halted the growth in subsidized TRT, with
a 37% reduction in population adjusted rate of testos-
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Fig. 2. Subsidized testosterone therapy prescriptions by year from 1992 to 2018 according to specific formulation. (A) Total number of prescrip-
tions. (B) Cumulative analysis of total prescriptions. (C) Proportion of prescriptions over time.
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Fig. 3. Financial burden of subsidized testosterone replacement, according to Dispensed Price for Maximum Quantity and total prescriptions. (A)
Total cost. (B) Cost per 100,000 men.

terone prescriptions. Prior to such date the population est increase between 2011 and 2015. A previous phar-
adjusted supply of subsidized testosterone in Australia macoepidemiologic study in Australia had shown that
almost tripled between 2000 and 2015, with the sharp- between 1992 and 2010 the inflation adjusted expen-
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diture on testosterone replacement increased 4.5 fold
based on PBS data and 2.5 fold based on commercial
pharmaceutical sales data [23]. Such increase in testos-
terone prescribing and utilization had also been report-
ed in the USA and Europe by several studies between
2000 and 2011 [24]. However, since 2013 there seems to
have been a decrease in testosterone utilization. In the
USA separate studies using private health insurance
[25] and Veterans Administration data [26] showed
decreases 1n testosterone usage between 2013 and 2016
in the vicinity of 40%, with the sharpest declines coin-
ciding with the releases of article relating testosterone
use with cardiovascular disease and a Food and Drug
Administration warning about such potential associa-
tion.

The mode of administration and specific prepara-
tions supplied by PBS for testosterone replacement
have changed significantly in the analyzed period. Oral
testosterone supply has been decreasing from approxi-
mately 70% of supplied testosterone in the year 2000
to approximately 5% currently. Between 2000 and 2014
there was an increase in the use of topical testosterone
forms (patch, gel, cream). Since its addition to the PBS
a long-acting injection agent in 2014 has been increas-
ingly supplied, and in 2018 represented approximately
50% of PBS supplied testosterone. This is consistent
with data from the UK [27], and USA, which demon-
strated rising use of both topical gel formulations and
injections between 2003 and 2013 [28].

The population costs associated with testosterone
supply by PBS progressively increased from under
$AU20,000 per 100,000 individuals in the year 2000 to
more than $AU110,000 in 2018. The sharpest rise was
seen after the introduction of a long-acting injection
testosterone replacement to PBS. Despite the decrease
in supply, costs have not decreased between 2015 and
2018 due to the continuous proportional increase in uti-
lization of such long-acting preparation.

The main limitation of this study is the sole use
of the PBS database. Any testosterone prescribed by
specialists privately for patients that do not meet the
PBS criteria is not captured by this study. Therefore,
based on our data it was not possible to fully evaluate
the impact of the stricter PBS criteria on overall usage
of testosterone in Australia. Also, the available data
does not allow for identification of TRT prescribed to
women or transgender patients. Moreover we have no
data on specific indication and differentiation between
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new and recurring testosterone usage, patient demo-
graphic information, and prescriber characteristics. It
is expected that most TRT is being prescribed by either
urologists or endocrinologists and that variability in
prescribing patterns would occur across specialties.

CONCLUSIONS

This study represents the most comprehensive evalu-
ation of national TRT trends in Australia. The intro-
duction of stricter criteria has decreased the popula-
tion adjusted supply of PBS subsidized testosterone
in Australia. However, such reduction has not lead to
decreased costs due to increased supply of long-acting
injectable testosterone.
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