ECONOMIC EVALUATION OF
THE NPS MEDICINEWISE
PROGRAM
PROTON PUMP INHIBITORS:
TOO MUCH OF A GOOD
THING? (2015)
Cost-Benefit Analysis Report
August 2018

Independent, not-for-profit and evidence based,
NPS MedicineWise enables better decisions about
medicines and medical tests. NPS MedicineWise
receives funding from the Australian Government
Department of Health.
Level 7/418A Elizabeth St
Surry Hills NSW 2010
PO Box 1147
Strawberry Hills NSW 2012
©2020 NPS MedicineWise

P. 02 8217 8700
F. 02 9211 7578
info@nps.org.au
www.nps.org.au

©2018 NPS MedicineWise
This work is copyright. You may download, display print and reproduce this work in unaltered form
(only retaining this notice) for non-commercial use either personally or within your organisation. Apart
from any such use or otherwise as permitted under the Copyright Act 1968, all rights are reserved.
This work may contain other works (subworks) reproduced with permission from third party copyright
owners. Please ensure that you have permission from the copyright owner or pursuant to the
Copyright Act before using such subworks.
Queries concerning reproduction and rights should be sent to info@nps.org.au.

Suggested citation
Humphreys L, Taylor D, Blogg S. Economic Evaluation of the NPS MedicineWise Program Proton
Pump Inhibitors: Too Much of a Good Thing? (2015). Sydney; NPS MedicineWise, July 2018.

2

Contents
Executive summary ................................................................................................................. 4
Summary of Findings ..................................................................................................................................... 4

Introduction ............................................................................................................................. 5
Proton Pump Inhibitors

5

About the program

5

Cost-Benefit Analysis .............................................................................................................. 8
Methods

8

Results

9

PBS Utilisation of High-Strength PPIs ........................................................................................................... 9
Program Costs............................................................................................................................................... 9

Discussion............................................................................................................................. 11
References............................................................................................................................ 12
Appendix 1: Costs of proton pump inhibitors (PBS) .............................................................. 13
Appendix 2. PBS Feedback .................................................................................................. 14

3

EXECUTIVE SUMMARY
This cost-benefit analysis assessed the value of the NPS MedicineWise 2015 Proton Pump Inhibitor
(PPI) program from the perspective of the payer, the Australian Government Department of Health
(DoH). In April 2015, NPS MedicineWise launched the PPI program which was active for 12 months.
The aim of the program was to provide the opportunity for GPs to reflect on their current practice and
prescribing patterns with the goal of reducing GPs inappropriate prescribing of PPIs, particularly highstrength PPIs. The PPI program, a non-visiting program, included: a national case study; a clinical
audit; PBS feedback; MedicineWise News; NPS Direct; a Choosing Wisely recommendation; online
videos; knowledge hubs; and a symptomatic management pad.
Proton Pump Inhibitors (PPIs) are mainly used to treat symptoms of gastro-oesophageal reflux
disease (GORD) and peptic ulcer disease.1 Despite the indication for long term PPI use for ongoing
problems with GORD and a limited number of other indications,2,3 there is evidence that PPIs are
inappropriately prescribed and overused in both primary care and hospital settings.4,5,6 The majority of
PPI use is in older people with higher strength products7 prescribed despite guidelines recommending
that standard daily doses of higher strength PPIs be used only for initial treatment for a short time for
GORD, functional dyspepsia, peptic ulcer disease, Barrett’s oesophagus and oesophagitis.2,8,9 It is
recommended that treatment with PPIs can usually be stepped down after an initial 4-8 week course.
Long-term use of PPIs accounts for a large proportion of patients receiving treatment. It is estimated
that up to a third of patients receiving treatment with PPIs may be able to cease treatment after the
initial course. The overuse of PPIs presents an important quality use of medicines issue, and may
increase risks of adverse effects and incur unnecessary costs for both taxpayers and individuals.10
This cost-benefit analysis of the PPIs program identifies in monetary terms, the costs and benefits of
the program. The financial impact of the PPI program was calculated in terms of reducing costs to the
Pharmaceutical Benefits Scheme (PBS). A time series analysis using PBS data was conducted to
estimate the changes in volume of dispensed high strength PPIs. The PBS data were obtained from the
Australian Government Department of Human Services (DHS) for the period 1 January 2006 to 30 June
2017. Program costs incurred by NPS MedicineWise to conduct the interventions were used to calculate
the cost of the program.
The PPI program produced a positive cost-benefit due to the decrease in dispensed prescriptions for
high-strength PPIs. The intervention resulted in a total decrease of 843,748 prescriptions of high
strength PPIs over the period between April 2015 and June 2017. With the average cost of a PPI
prescription valued at $15.33, a monetary benefit to the payer of $11,992,233 was produced. The costs
of the program was $426,251.

Summary of Findings
For every dollar spent on the NPS MedicineWise PPI program to improve appropriate prescribing
of high strength PPIs in general practice, $29 in monetary benefit was gained by the payer, the
Australian Government Department of Health due to reduced prescriptions of high-strength PPIs.
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INTRODUCTION
Proton Pump Inhibitors
Proton Pump Inhibitors (PPIs) are mainly used to treat symptoms of gastro-oesophageal reflux disease
(GORD) and peptic ulcer disease and are one of the most commonly prescribed classes of medicines
in Australia.1 At least two PPIs are annually on the top 10 most commonly prescribed medicines
subsidised under the Pharmaceutical Benefits Scheme (PBS). In the 2013-14 financial year, over 19
million prescriptions of PPIs were provided. The most commonly prescribed PPI in 2013-14 incurred a
cost of over $200 million to the PBS.10 Despite the indication for long term PPI use for ongoing problems
with GORD and a limited number of other indications2,3 there is evidence that PPIs are inappropriately
prescribed and overused in both primary care and hospital settings.4,5,6 In Australia, according to OECD
data, PPI usage increased from 44.0 defined daily doses per 1000 population in 2000 to 77.5 in 2015.11
Long-term use of PPIs accounts for a large proportion of patients receiving treatment. The majority of
PPI use is in older people with higher strength products prescribed7 despite guidelines recommending
that standard daily doses of higher strength PPIs should be used only for a short time and as initial
treatment of GORD, functional dyspepsia, peptic ulcer disease, Barrett’s oesophagus and
oesophagitis.2,8,9 It is recommended that treatment with PPIs usually be stepped down after an initial 4
to 8 week course. It is estimated that up to a third of patients receiving treatment with PPIs may be able
to cease treatment after the initial course.10 The overuse of PPIs presents an important quality use of
medicines issue, and may increase risks of adverse effects and incur unnecessary costs for both
taxpayers and individuals.10
Although PPIs have an excellent safety profile there are severe, albeit rare, adverse effects associated
with PPIs which have been reported in a number of observational studies such as enteric infections,
pneumonia, fractures and acute interstitial nephritis.10

About the program
NPS MedicineWise launched the ‘Proton Pump Inhibitors’ program in April 2015 and was active for
approximately 12 months, ending in April 2016. The aim of the program was to provide the opportunity
for GPs to reflect on their current practice and prescribing patterns for PPIs. The goal of the program
was to reduce GPs’ inappropriate prescribing of PPIs, particularly high-strength PPIs for patients
managed in primary care.
The key messages for the program included:
 Review all existing patients taking PPIs
 Confirm whether the indication for treatment remains and whether the dose of PPI can be reduced
or stopped
 Encourage lifestyle modifications and review use of drugs that exacerbate dyspepsia symptoms
 Decrease PPI use to low doses or intermittent, symptom-driven therapy once symptoms are
controlled
 Always discuss the expected duration of treatment and have a plan for stepping down or stopping
treatment when patients are started on PPIs
There were four GP-focussed objectives developed for the PPI program:
 Increase the proportion of GPs who select patients to benefit from a review of their PPI therapy
 Increase the proportion of GPs who differentiate the duration of PPI therapy required at high and
low doses
 Increase the proportion of GPs who implement the appropriate step-down PPI therapy
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 Increase the proportion of GPs who initiative PPIs as a trial and undertake a review at 4-8 weeks
The 2015 PPIs program incorporated a number interventions delivered to GPs including: a national case
study; clinical audit; PBS feedback; MedicineWise News; NPS Direct; a Choosing Wisely
recommendation; online videos; knowledge hubs; and a symptomatic management pad. GP
participation in interventions and expected program outcomes are presented in Figure 1. The PBS
Feedback is presented in Appendix 2. This was a non-visiting program.
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Figure 1: Expected outcomes of the NPS MedicineWise PPI Program

Program Logic
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COST-BENEFIT ANALYSIS
Methods
Cost-benefit analysis was used to compare the costs and effects of the PPIs program, expressed in
monetary terms from the perspective of the payer. The payer is the Commonwealth Department of
Health which funds the quality use of medicines (QUM) programs implemented by NPS MedicineWise.
The measures used in this analysis are:
 The costs of the resources required to deliver the PPIs program. Program cost data was
collected from NPS MedicineWise organisational timesheet data, invoice records and budget
data.
 The benefits of the program expressed as the monetary value of the effects generated by the
program. The benefits are restricted to the direct savings associated with the reduction in PBS
benefits paid. Time series analysis was used to quantify the impact of the PPIs program on GP
prescribing of high-strength PPIs. Based on actual PBS prescribing volumes, statistical models
were developed to estimate the volume of PBS prescribing for these medicines. Prescribing
volumes were estimated with and without the NPS MedicineWise intervention.
The cost-benefit was calculated from the program net benefit and the benefit-cost ratio. The net benefit
is calculated as the difference between the benefits and the costs. Values higher than zero indicate that
monetary benefits exceed monetary costs, while the benefit-cost ratio is calculated as the ratio of
benefits to costs. Values higher than one indicate that the benefits exceed the costs.
Provider level dispensing and reimbursement data for PPIs listed on the PBS (Table 1) were obtained
from the DHS. The data covered the period from 1 January 2006 to 30 June 2017 and was supplied in
aggregate form at the GP level. The PBS data comprises the number of subsidised scripts prescribed,
both original and repeats, with a breakdown by general and concessional beneficiary entitlement levels.
Repatriation Pharmaceutical Benefits Scheme (RPBS) data were not included.
The PBS data were supplied according to the following specifications:
 Vocationally Registered General Practitioners (VRGP’s) and Other Medical Practitioners (OMPs)
 PBS prescribing by scrambled provider number
 1 January 2006 to 30 June 2017 time period
 Date of prescribing and date of supply of medicine
 Price and net benefit of scripts by PBS medication item code
Costs and benefits were adjusted to 2017/2018 financial year equivalent value, using Australian CPI
values published by the Australian Bureau of Statistics (ABS) and discounted at a rate of 5% per year
after the first year.3 The cost-benefit summary is presented in Table 4.

Table 1: High-strength PPIs included in analysis

Class

PPIs
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Active Ingredient

Dose form and strength (mg/dose unless otherwise specified)

Esomeprazole

40mg tablet (30)

Lansoprazole

30mg tablet (28)

Omeprazole

20mg capsule (30)

Pantoprazole

40mg tablet (30)

Rabeprazole

20mg capsule (30)

Results
PBS Utilisation of High-Strength PPIs
The PPIs program was associated with a decrease in dispensing of high-strength PPIs (Esomeprazole,
Lansoprazole, Omeprazole, Pantoprazole and Rabeprazole). For the period April 2015 to June 2017,
the average estimated reduction in PBS dispensing volume of high-strength PPIs associated with the
PPIs program was 843,748 concessional prescriptions. This represents a relative decrease of 4% in
the modelled PBS volume. The average cost to the PBS per dispensing was $15.33 for the period April
2015 to June 2017, giving a gross cost decrease attributable to the program of $12,560,951.
In Figure 2, the shaded area between the estimated volume with (red trend line) and without
(represented by a green trend line) without the PPIs program represents the impact of the program in
decreasing the volume of high-strength PPIs dispensed.

Figure 2: Time series analysis of PBS dispensing of high-strength PPIs

Program Costs
Invoiced costs for the program were sourced from data obtained directly from NPS MedicineWise’s
internal finance department. NPS MedicineWise uses a 24% increase, applied to total staff costs per
financial year, in order to account for the cost of infrastructure and support services used in program
development and delivery.
All costs were adjusted to the 2017/2018 financial year equivalent value using Australian CPI values
published by the ABS.12 Program costs and savings to the PBS after the first year (2014/15) were
discounted at a rate of 5% per year.
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Table 2: PBS expenditure change associated with NPS MedicineWise PPI Program

Type PPI
High Strength
PPIs

2014/15

2015/16

 $220,246

Total
(Unadjusted)

2016/17

 4,403,385

 $7,937,320

Total
(adjusted to 2017
equivalent)

 $12,560,951

 $12,820,935

Total
(adjusted &
discounted)
 $12,418,484

Table 3: NPS MedicineWise PPI Program costs
Adjusted
and
Discounted
5%

Unadjusted

Adjusted to
2017
equivalent

2015/16

2016/17

Invoiced

$90,937

$95,087

$95,087

$90,937

$0

$0

Invoices from PPIs
program

Staff costs

$255,520

$267,071

$267,068

$247,909

$7,546

$64

Infrastructure/support
services

$61,325

$64,097

$64,096

$59,498

$1,811

$15

Timesheet and
human resources
data for PPIs
program

Total Program Costs

$407,781

$384,979

$362,155

$398,345

$9,357

$79

2014/15

Source

Table 4: Cost benefit summary of the PPI Program

Adjusted to 2016
equivalent

Unadjusted
Total program costs

Discounted and
adjusted

$407,781

$426,255

$426,251

Total change in PBS cost

$12,560,951

$12,820,935

$12,418,484

Total benefit of program

$12,560,951

$12,394,680

$11,992,233

$31

$30

$29

Benefit to cost ratio

The total benefit of the program is the sum of the change in PBS costs minus the costs of the NPS
MedicineWise program: $12,418,484 - $426,251 = $11,992,233. This represents a monetary gain as a
result of the program. The benefit to cost ratio is calculated by dividing the estimated cost of changing
prescribing patterns by the cost of the NPS MedicineWise program.
Benefit to cost ratio: 11,992,233/426,251= 29
Values higher than one indicate that the benefits exceed the costs. The value of 29 indicates that for
every dollar spent on the program, $29 in monetary benefit was gained.
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DISCUSSION
Changes were observed in PPI dispensing associated with the NPS MedicineWise PPI (2015) program.
This change aligned with the anticipated outcomes of the program. Subsequent to the delivery of the
program, dispensing of PPIs decreased by 7.2% from the predicted trend had the intervention not taken
place, which resulted in savings of $12,418,484 after accounting for discounting and adjustment. The
change in PPI dispensing could have been further influenced by the release of a Choosing Wisely
recommendation.
The cost of development and delivery of the program was $426,251 after accounting for discounting
and adjustment. The cost-benefit analysis returned a total net monetary benefit attributable to the
program of $11,992,233 from the perspective of the payer, the Australian Government Department of
Health. The benefit to cost ratio was 29 indicating that the financial benefits exceed the costs of the
program.
Time series analysis was used to quantify the impact of the 2015 PPI program by investigating whether
there was a statistically significant change in trend over a defined period of time that could be attributed
to the program. The strengths of the cost-benefit analysis include the quality of the data used and the
suitability of the time-series method to accurately estimate the attributable effect of the 2015 PPI
program. Program cost data was sourced directly from NPS MedicineWise organisational records and
invoiced records which captured internal and external costs of the program from inception until
completion.
A strength of this analysis was that the PBS data used included all dispensed prescriptions and claims
reimbursed by the PBS for the Australian population apart from veterans. The analysis of the change
in low strength PPIs was not included in this report as no changes were detected over the time period.
The cost-benefit analysis presented by this report provides evidence that the NPS MedicineWise PPI
program was an efficient use of public resources. The intervention resulted in a total decrease of
843,748 prescriptions over the period between April 2015 and June 2017. With the average cost of a
PPI prescription valued at $15.33, a monetary benefit to the payer of $11,992,233 was produced. For
every dollar spent on the NPS MedicineWise PPI program to improve appropriate prescribing of high
strength PPIs in general practice, $29 in monetary benefit was gained by the payer, the Australian
Government Department of Health due to reduced prescriptions of high-strength PPIs.
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APPENDIX 1: COSTS OF PROTON PUMP INHIBITORS (PBS)
Drug

PBS item numbers

Dispensed Price

Esomeprazole
Lansoprazole

8601Q
2240X
2241Y
9477T
9478W
1326T
1327W
8331L
8333N
9109K
9110L
8007K
8008L
9423Y
9424B
8508T
8509W

$22.05
$16.96
$16.96
$16.96
$16.96
$15.76
$15.76
$15.76
$15.76
$15.76
$15.76
$13.88
$13.88
$32.45
$32.45
$14.37
$14.37

Omeprazole

Pantoprazole

Rabeprazole
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APPENDIX 2. PBS FEEDBACK
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