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Abstract

In Australia, the Pharmaceutical Benefits Advisory Committee (PBAC) makes
recommendations to the Minister for Health on which pharmaceuticals should be subsidised.
Given the implications of PBAC recommendations for government finances and population
health, PBAC is required to provide advice primarily on the basis of value for money.

The aim of this article is twofold: to describe some major limitations of the current PBAC
decision-making process in relation to its implicit aim of maximising value for money; and to
suggest what might be done toward overcoming these limitations. This should also offer
lessons for the many decision-making bodies around the world which are similar to PBAC.

The current PBAC decision-making process is limited in two important respects. First, it
features the use of an implicit incremental cost-effectiveness ratio (ICER) threshold that may
not reflect the opportunity cost of funding a new technology, with unknown and possibly
negative consequences for population health. Second, the process does not feature a means of
systematically assessing how a technology may be of greater or lesser value in light of factors
that are not captured by standard measures of cost effectiveness, but which are nonetheless
important, particularly to the Australian community. Overcoming these limitations would
mean that PBAC could be more confident of maximising value for money when making
funding decisions.

Key Points for Decision Makers:

e The current decision-making process of Australia’s Pharmaceutical Benefits Advisory
Committee (PBAC) is limited in relation to its implicit aim of maximising value for
money.



e The decision-making process features the use of an implicit incremental cost-
effectiveness ratio threshold that may not reflect the opportunity cost of funding a
new technology; moreover, it does not feature a means of systematically assessing
how the value of a technology may differ in light of important factors not captured by
standard measures of cost effectiveness.

e Some attempts have been made outside of Australia to overcome such limitations, and
if similar attempts were undertaken in Australia, PBAC could be more confident of
maximising value for money when making funding decisions.
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1 Introduction

In Australia, the Pharmaceutical Benefits Advisory Committee (PBAC) makes
recommendations to the Minister for Health on which pharmaceuticals should be subsidised
under the Pharmaceutical Benefits Scheme (PBS). In the year to 30 June 2014, $9 billion was
spent on pharmaceuticals through the PBS [1]. Given the implications of the PBS for
government finances and population health, PBAC is required to provide advice primarily on
the basis of value for money. In assessing this, PBAC considers a range of factors, including
safety, clinical effectiveness, cost effectiveness (including the magnitude of uncertainty
pertaining to incremental cost and effect estimates) and budget impact [2].

One key aspect or dimension of the value provided by a technology lies in its direct health
benefit or improvement. In most cases, the preferred unit of health improvement is the
quality-adjusted life-year (QALY). But there are other aspects or dimensions of value. For
example, a technology may provide value by functioning to reduce health inequalities,
especially those associated with socio-economic status or geographic area (urban as distinct
from rural, for instance). In Australia, asthma, lung disease and arthritis are more prevalent in
rural areas [3], therefore funding drugs to treat these diseases could help to reduce health
inequalities. Society values such things, which are not readily captured through use of the
QALY as a measure of value.

Submissions for government subsidy serve to provide PBAC with evidence about the
proposed pharmaceutical. Ideally, this evidence speaks to the criteria that PBAC members
use to determine whether government subsidy is warranted. But for PBAC members to
meaningfully apply criteria, they require standards. The evidence can then be used to
determine whether a technology meets the standards. In other words, the evidence submitted
may indicate how ‘good’ a proposed pharmaceutical is, but a decision maker needs some
notion of when a technology is ‘good enough’ [4]. There is simply no other way to make a
decision.

The aim of this article is twofold: to describe some major limitations of the current PBAC
decision-making process in relation to its implicit aim of maximising value for money; and to
suggest what might be done toward overcoming these limitations. This should also offer
lessons for the many decision-making bodies around the world which are similar to PBAC.

2 The current cost-effectiveness threshold does not reflect opportunity cost

Most new pharmaceuticals are both more effective and more costly than their comparators.
Formal economic evaluation is used to assess whether the additional benefits are worth the
additional costs. This assessment is reported in terms of a new pharmaceutical’s incremental
cost-effectiveness ratio (ICER). The ICER represents the additional cost of producing an
additional unit of ‘effect’ (one QALY) through use of a new technology instead of a
comparator. The appraisal of whether a new pharmaceutical is good enough to subsidise
requires comparison of its ICER with some standard (some threshold) representing the
maximum acceptable numerical value for the ICER of a new technology.

Many countries, including Australia and the UK, have a constrained pharmaceuticals budget
system in which the costs of new technologies tend to be met through a combination of
displacement and budget increases. In such a system, the opportunity cost of choosing to fund



a new technology falls on other health (or non-health) areas, resulting in benefits (e.g.
QALYs) foregone — for example, through the displacement of health promotion or preventive
programmes. Therefore, the decision maker’s ICER threshold ideally reflects the opportunity
cost of choosing to fund a new technology [5-7]. Choosing to fund a new technology only
when its ICER compares favourably to (falls below) the ICER threshold that reflects
opportunity cost ensures that the health gains associated with the new technology (at a given
price) are greater than the health benefits foregone by displacing existing technologies. This
ensures a net gain in QALY's across the health system. If technologies are funded with ICERs
that compare unfavourably to (exceed) the threshold, then the QALY's foregone will exceed
those gained from funding the new technology, resulting in a net loss of QALYS, i.e. a
decrease in population health [7].

Several approaches have been used to determine the numerical value of the ICER threshold.
The World Health Organization advocates the use of a threshold that is tied to a nation’s GDP
[8], while others have focussed on the societal willingness-to-pay for a QALY, as estimated
using revealed-preference methods [9]. However, these approaches will not necessarily
identify an ICER threshold that reflects the opportunity cost of funding a new technology.
Therefore, these approaches will not necessarily help to increase population health every time
a funding decision is made.

PBAC has never acknowledged the use of an ICER threshold [10]. However, some threshold
(some standard) is required to make a yes-or-no funding decision, even if the threshold is
implicit and vague [4, 11]. Indeed, past PBAC funding decisions suggest the use of an
implicit threshold. The submission to PBAC of brentuximab vedotin (BV) for the treatment
of systemic anaplastic large-cell lymphoma in March 2014 reported an ICER in the range of
$75,000 to $105,000 per QALY gained. PBAC responded that “at the price proposed in the
submission, BV was not acceptably cost-effective”, but that “BV would be cost-effective at a
reduced price that produced an ICER ... of between $45,000 and $75,000/QALY” [12].
Likewise, when considering whether the government should fund pomalidomide for the
treatment of multiple myeloma in July 2014, PBAC recommended that “a price reduction
would be required to achieve an ICER in the range of $45,000 — $75,000/QALY” [13]. These
examples, among others, clearly suggest that PBAC uses an ICER threshold (in the form of a
numerical range) to assess pharmaceuticals for their value for money. Moreover, these
examples suggest that, when submissions contain ICERs that exceed the threshold, PBAC
invites price reductions geared toward meeting the threshold.

Other examples further suggest that PBAC uses an ICER threshold. When considering
whether the government should fund erlotinib for the treatment of unselected non-small cell
lung cancer in March 2014, PBAC deemed that “the most likely ICER at the current erlotinib
price (at greater than $90,000/QALY) was unacceptably high” [14]. Likewise, when
considering whether the government should fund abiraterone acetate for the treatment of
prostate cancer in July 2014, PBAC deemed that the ICER “was within the range $105,000 —
$200,000/QALY” and that this was “unacceptably high” [15]. The use of terms such as
“unacceptably high” entails a comparison between a technology’s ICER and some threshold
denoting a minimum standard.

Retrospective analysis of PBAC decisions suggests that pharmaceuticals are likely to be
recommended for funding when ICERs fall below $42,000 per life-year gained, and that
pharmaceuticals are unlikely to be recommended for funding when ICERs exceed $76,000
per life-year gained [16]. This numerical range appears to have been inferred from previous



PBAC decisions, with no conceptual or empirical foundation concerning the opportunity cost
of funding a new technology within the current health system. While PBAC’s approach may
achieve consistency in decision making over time, it does not necessarily maximise value for
money. Seemingly arbitrary thresholds, as used in the UK and Canada, have been observed to
lead to increases in health care expenditure without evidence of increases in population health
[5, 17].

3 Aspects of value not readily captured through use of the QALY are not assessed
systematically

The use of an ICER threshold that reflects the opportunity cost of funding a new technology
will serve to maximise the direct health benefits that follow from funding decisions in terms
of QALYs gained. However, there are other aspects or dimensions of value provided by a
health technology. The QALY does not capture all aspects of value relevant to funding
decisions. Therefore, to maximise the number of QALYs gained is not necessarily to
maximise value for money.. For instance, society may attribute more value to an expenditure
that secures fewer QALY's but directs these to the people worst off. This is the case with
Australian society [18].

The ICER is only one of several inputs to the decision-making process. PBAC recognises that
decision makers should consider more than just QALY's [19]. PBAC submission guidelines
invite comment on factors beyond clinical and cost effectiveness if these may be relevant to
the funding decision, explicitly mentioning equity, the severity of the medical condition, and
whether effective alternatives to the proposed pharmaceutical are available [2]. If a proposed
pharmaceutical meets such criteria, then PBAC may recommend funding despite a high
ICER.

This is evident in recent examples of PBAC decision making. When considering whether the
government should fund everolimus for the treatment of renal cell carcinoma in March 2014,
PBAC noted that the pharmaceutical’s ICER was “lower than between a range of $75,000 to
$105,000/QALY, but higher than between a range of $45,000 to $75,000/QALY” [20].
PBAC found that “given the clinical need for treatments in this population of patients ... at
the price proposed in re-submission, everolimus was acceptably cost-effective” [20]. During
the same meeting, PBAC also recommended funding ivacaftor for the treatment of cystic
fibrosis. This submission presented an ICER that exceeded $100,000/QALY, but PBAC
recommended funding in the context of high clinical need and strong patient support for
subsidised access, albeit with additional risk-sharing measures imposed [21, 22]. Similarly,
PBAC has recommended funding in a number of cases that have featured high ICERs (albeit
within the range of $45,000-$75,000/QALY), citing high clinical need, a lack of alternative
treatments, small patient numbers, and a modest overall cost (i.e. budget impact) [23-27].
Indeed, analyses suggest that budget impact has been an important determinant of PBAC
decision making [28, 29].

The Life Saving Drugs Programme (LSDP) is an alternative funding mechanism for
pharmaceuticals with ICERs much higher than those normally accepted. The programme is
government-run and, in 2014, PBAC took over decision making responsibility.
Pharmaceuticals must meet eligibility criteria, some of which concern the absence of
alternative treatments, the cost burden to the patient or family in the absence of government
subsidy, and the characteristics of the disease (it must be rare and cause a significant



reduction in life expectancy) [30]. To demonstrate that these and other eligibility criteria are
met, applicants must provide relevant evidence, which can then be systematically assessed as
part of the decision-making process. In this way, the LSDP process itself functions to identify
and collect evidence on factors besides clinical and cost effectiveness. This situation contrasts
with the submission process for listing on the PBS, where the onus is on the applicant to
identify any relevant factors besides clinical and cost effectiveness [2]. Because of this, it is
unclear whether other factors are considered by PBAC systematically (outside of the LSDP)
and how much their consideration actually affects decisions.

While other factors can enter into PBAC decision making, there are limitations regarding
how consistently and transparently they do so. For typical (non-LSDP) submissions, PBAC
does not appear to have a framework specifying what other factors ought to enter into
decision making, when they ought to do so, and what importance they ought to be accorded
relative to one another and relative to clinical and cost effectiveness. In other words, decision
makers receive little guidance, and little restriction, when it comes to assessing how a
technology may be of greater or lesser value in ways not captured by standard measures of
cost effectiveness. This means that the standard measures of cost effectiveness shape
decisions either too much or not enough, as other factors are either under-emphasised or
over-emphasised by decision makers on the day.

Since there is little transparency regarding what factors actually enter into PBAC decision
making and how they do so, there is also little known about how well the values of the
Australian community are reflected. While community views are sought as part of the PBAC
decision making process, current consultation processes may not capture views reflective of
the broader Australian community, since vested interests are most likely to provide input
[19]. This means that decision makers can draw on values not shared by the broader
community when assessing a technology’s value for money.

4 How can these limitations be overcome?

These limitations of the PBAC decision-making process point to the challenges of
appropriately utilising economic evidence and of integrating it with factors of importance
beyond its scope. These challenges are not isolated to Australia, and some attempts to address
them have been made overseas.

In recent years, the UK’s National Institute for Health and Care Excellence (NICE), which
issues guidance on what technologies should be funded though the National Health Service
(NHS), has explicitly acknowledged the use of an ICER threshold with the numerical value
of £20,000-30,000/QALY [31]. When a technology’s ICER falls below £20,000/QALY, the
decision to fund is based simply on this estimate of cost effectiveness. However, within the
range of £20,000-30,000/QALY, technologies may be funded subject to their meeting further,
explicit criteria, some of which concern the degree of confidence in the ICER estimate,
whether changes in health-related quality of life have been adequately captured, the
innovative nature of the technology, and whether aspects of the technology relate to broader
social objectives [31, 32]. Life-extending treatments at the end of life are considered “very
important” [33], and so additional value is attributed to these treatments, such that funding
can be commended in the face of an ICER as high as £50,000/QALY [34, 35]. These
treatments must be for patients with a short life expectancy, treatment must offer an extension
to life of at least three months, and the indicated population must be small [31].



Claxton et al. recognised not only that the ICER threshold should reflect the opportunity cost
of introducing a new technology into a constrained-budget system [36], but also that a sound
empirical basis is needed to estimate the numerical value of this threshold [7]. To this end,
Claxton et al. developed robust methods to estimate the relationship between marginal
changes in health expenditure and health outcomes, adjusting for quality of life. This
approach estimated that the numerical value of the UK’s ICER threshold should be
£12,936/QALY, which is significantly lower than the £20,000-30,000/QALY currently used
[7]. Further research is required to improve on study limitations, including assumptions on
quality-of-life effects [37]. But the study fostered discussion on the need for clarity about the
ICER threshold. If the current, implicit threshold used by PBAC is too high, then its
downstream impact on population health could be substantial. For example, if PBAC used a
threshold of $60,000/QALY, then a decision to fund a new pharmaceutical with this ICER
and an additional cost of $18m per year would result in a gain of 300 QALY's across the
health system. However, if the PBAC threshold should actually be $30,000/QALY, given the
opportunity cost of funding a new technology in the current health system, then the additional
cost associated with choosing to fund this pharmaceutical would lead to a loss of 600 QALY
across the health system, and a net loss of 300 QALY s for every additional $18m allocated to
the new pharmaceutical. The decrease in population health follows from having to forego the
greater benefits of the technologies being displaced by the new pharmaceutical.

To determine what community values should be considered during NICE decision making, a
standing Citizens Council is formed to gain a public perspective. The Council consists of 30
members of the public who largely reflect the demographic characteristics of the UK. The
recommendations of the Council form the broad social-value principles that NICE takes into
consideration when making decisions [38]. The overarching intention of applying such
principles is not purely to produce decisions that more closely align with social values. It is
also to temper the pursuit of efficiency, considered simply in terms of the maximisation of
QALYs gained, with the pursuit of equity, considered in terms of the just distribution of those
QALYs across social and patient groups, especially favouring the worst off [39].

Other countries use alternative approaches to integrate social values into decision making and
achieve greater equity. In New Zealand, the Pharmaceutical Management Agency
(PHARMAC) currently considers nine criteria when making decisions. These include health
needs, particularly of Maori and Pacific peoples, the availability and suitability of existing
treatments, and the safety, effectiveness and cost effectiveness of the proposed technology
[40]. Where applicable, the importance of each criterion is deliberatively weighted as deemed
appropriate by PHARMAC [40]. These criteria are under review, and proposals have been
made to extend them to 15 in number. Proposed criteria encompass the need, health benefits,
suitability, costs and savings attaching to new treatments relative to the individual, wider
society and the health system. These criteria have been informed by public consultation,
involving more than 300 people at 12 community forums, though it is not yet clear how so
many criteria will be handled in practice [41].

The UK and New Zealand approaches suggest that different ICER thresholds may be
acceptable if the value of a QALY can be adjusted in line with defensible social judgements.
If these judgements can be quantified, then numerical weights can be applied to a cost-
effectiveness analysis, either through adjusting the QALY gains or the ICER threshold. In the
Netherlands, a quantitative approach has been advocated, whereby necessity has been
conceptualised in terms of “proportional shortfall” [42]. The approach prioritises patients



who are expected to lose the greatest proportion of their remaining (quality-adjusted) life
expectancy due to disease, if left untreated. It would allow the ICER threshold to vary
depending on the necessity of the technology, as determined by the proportional shortfall of
the relevant population.

Multi-criteria decision analysis (MCDA) also provides a formal approach to the systematic
consideration of multiple factors relevant to decision making. Relevant criteria are identified
then assigned a weight based on their relative importance. The performance of a technology
is then scored against each criterion, with the relative weights applied to derive an overall
score. A framework has been developed to apply MCDA to Health Technology Assessment
[43]. If input is provided by the community regarding the relevant criteria and their relative
importance, then MCDA can reflect community values. However, decision makers may lack
confidence in the methods used to obtain numerical values in MCDA. Decision makers may
regard deliberation as preferable, because it may not be possible or practical to meaningfully
quantify the importance of all relevant factors. A broad-brush approach may be preferred, and
the UK example of using different, explicit ICER thresholds according to the other factors in
play seems to represent such an approach.

5 Conclusions

The current PBAC decision-making process is limited in two important respects. First, it
features the use of an implicit ICER threshold that may not reflect the opportunity cost of
funding a new technology, with unknown and possibly negative consequences for population
health. Second, the process does not feature a means of systematically assessing how a
technology may be of greater or lesser value in light of factors that are not captured by
standard measures of cost effectiveness, but which are nonetheless important, particularly to
the Australian community. Overcoming these limitations would mean that PBAC could be
more confident of maximising value for money when making funding decisions. While the
focus of this article has been on PBAC decision making, the same limitations apply to the
decision-making processes of most national funding bodies around the world.
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