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Australia is spending more on health than at any other time in its history, both in total
expenditure and as a proportion of gross domestic product, and this is a trend that is set to
continue for the foreseeable future. Costs are increasing at a disproportionate rate in cancer
care in particular, for a number of reasons. This essay examines these causes, and discusses
solutions to reining in expenditure before it skyrockets. An important part of the solution is
the training of a new generation of medical students to be appropriately equipped. Unless
significant steps are taken to address the problem now, we will soon not have the ability to
afford the standard of cancer care we have come to expect.

The Problem

In 2004-2005, $3.8 billion was spent on cancer and
other neoplasms in Australia. This accounted for 7.2%
of total health expenditure in the country for that
year. The majority of this (62.9%) was spent on
hospital care, with the next largest expense being out-
of-hospital medical services (15.1%), followed by
research (10.0%), prescription pharmaceuticals (6.2%),
and screening programs (5.9%) (AIHW, 2009).

This represents a 29.7% increase in total expenditure
from 2000-2001, when only $2.9 billion, or only 5.8%
of total, was spent. Neoplasms went from being the
9th most expensive disease category in 2000-2001, to
the 5th most expensive in 2004-2005 (AIHW, 2009;
AIHW, 2005). This trend is unfortunately set to
continue.

In 2003, neoplasia contributed 19.4% to disease
burden in Australia (measured by disability-adjusted
life years) (Begg et al., 2007). It may therefore seem
unusual that it would only receive 7.2% of health care
expenditure. This disparity partly indicates that
spending in this area is not as cost-effective as for
other diseases (given that funding is often allocated on
the basis of cost-effectiveness). Despite the fact that
cancer’'s share of heal
has remained at a constant 19% of burden of disease
since 1993 (Begg et al., 2007).

The high proportion of cancer expenditure directed to
research — 10.0% compared to 3.3% for all diseases
(AIHW, 2009) — is in part indicative of the recognised
need to improve the prevention and treatment of the
disease, and the cost-effectiveness of such prevention
and treatment.

their contribution to cancer BOD (NR = not reported) (AIHW,
2007; AIHW, 2005).
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The most expensive cancer types are summarised in
table 1. As the table illustrates, burden of disease
again does not match up with expenditure. For
example, non-me | an o ma skin cancer
most expensive type of neoplasm, but its contribution
to BOD is relatively insignificant. Conversely, lung
cancer has the greatest burden, but only has the sixth
most spent on it.
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expenditure, 2000-2001 BOD, 2003
Non-melanoma skin 9.1 NR (small)
cancer
Breast cancer 8.3 12.1
Colorectal cancer 8.1 12.6
Prostate cancer 6.9 7.4
Carc'lnoma in situ cervix 48 NR (small)
uteri
Lung cancer 4.7 17.9
Tablel:Australia’s six most expens.i



The Cause
Ageing population

Probably the most significant reason for increased
cancer expenditure is increasing incidence of cancer
(AIHW, 2008a). This has a number of underlying
causes, although chief
ageing population. The relationship between cancer
and age is demonstrated very clearly in the age
distribution of both incidence (figure 2) and burden
(figure 3). While in general most of our health
expenditure is spent on the older half of our
population, for cancer, this is disproportionately so
(figure 4). This does not auger well considering our
ageing population. The proportion of the population
above the age of 65 years, in which the vast majority
of cancer is confined, is expected to increase from 13%
in 2007 to 18-20% in 2026 (ABS, 2008).
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Figure 2: Cancer incidence rate in Australia, 2001-2005, by
age (AIHW, 2008a).
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Figure 3: Cancer burden (DALYs) by age in Australia in 2003,

expressed as rates by sex (left) and numbers by cancer type

(right) (Begg et al., 2007).
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Figure 4: Health system expenditure on cancer and other
neoplasm by age, compared to other conditions, 2000-2001
(AIHW, 2005).

All other conditions

Avoidable risk-factors

Even after controlling for the ageing population, the
underlying cancer incidence rate is still increasing
(AIHW, 2008a). One reason is increased exposure to

a msonme g avoitlahlee wancer Sisk-fétors t(despite itre

decline of other risk factors, such as smoking). One
such risk factor is obesity, with a recent meta-analysis
finding that excess body fat convincingly increased the
risk of oesophageal, pancreatic colorectal, breast
(postmenopause), endometrial, and kidney cancers
(WCRF & AICR, 2007). The rates of overweight and
obesity in Australia have seen dramatic increases in
recent years, with the proportion of obese adults
doubling between 1989-1990 and 2004-2005 (ABS,
2008).

History tells us to expect to discover many more
carcinogenic agents in our everyday environment. We
are only recently starting to appreciate the
carcinogenic potential of radiological examinations,
particularly computed tomography (CT), which was
introduced in the 1970s. It is estimated that as many
as 2% of all cancers in the United States may be
attributable to CT scans (Brenner & Hall, 2007). Also,
recent meta-analyses have uncovered associations
between long-term mobile phone use and various
forms of brain tumours (Hardell et al., 2008; Myung et
al., 2009). As another recent example, an Australian
study has raised the possibility of a link between laser
printer emissions and cancer (He et al., 2007). What
effect these and other undiscovered agents are having
on cancer incidences remains unclear, but they are
very much worth investigating.

Screening and diagnostics

Our ability to detect cancer has improved and
numerous screening programs have been introduced,
and this itself is responsible for some of the increase in
reported cases of cancer. There is genuine cause for
concern that some screening programs result in
overdiagnosis, overtreatment, and therefore
overspending (Barry, 2009; Esserman et al., 2009).
Many screening programs identify both low- and high-
risk cancers and fail to adequately distinguish between
the two, resulting in an unnecessarily high treatment
burden for low-risk cases. Furthermore, many cancers
identified are ones th
with’ rat her than ‘“die
that after the introduction of breast and prostate
cancer screening programs in developed nations, the
incidences of the diseases increased, and never
returned to pre-screening levels, indicating that such
programs identify cancers that may never have
emerged clinically (Esserman et al., 2009).



New drugs and technologies

Cancer pharmacotherapy has seen huge advances in
recent years, with both the number of available drugs
and the degree of targeting having increased
considerably. However, the cost of new drugs has also
increased dramatically, with many being among the
most costly drugs in medicine today (Meropol &
Schulman, 2007). Furthermore, in most cases this
increase in cost is not paralleled by a proportional
increase in efficacy, that is, cost-effectiveness of drugs
is declining. One of the main problems is, as drugs
become increasingly targeted, the pool of patients
who can benefit from a particular drug decreases.
Hence, the cost of drug development is shared by a
smaller number of cases, and the cost per case rises.
Compounding the problem, with more targeted
therapies, it is not only the drugs themselves that
need to be funded, but also the detection of
appropriate drug targets in patients, which can also be
quite costly (Olver, 2007).

Additionally, new technologies such as intensity-
modulated radiotherapy (IMRT) and advanced
brachytherapy are significantly more expensive than
their predecessors. In the case of IMRT, which is
increasingly widely used, it still remains unclear
whether it is generally cost-effective (Mell et al.,
2005).

It is not only the price of treatment that is going up,
but the quantity of treatment also. More therapeutic
options translates into a larger number of candidates
for therapy overall. For example, novel drugs have
come onto the market for otherwise untreatable
cancers, previously untouchable brain tumours are
now amenable to minimally-invasive surgery and
highly targeted radiotherapy, and new supportive
therapies have made systemic chemotherapy possible
for older patients (Elkin, 2010). This all comes at a
cost.

The Solution
Primary prevention

More than ever, cancer is being recognised as a major
lifestyle disease. More than a third of cancer deaths in
Australia are totally preventable by lifestyle change
(Begg et al., 2007). Public health accounts for less
than 2% of Australia’s
only 16.5% of this is spent on health promotion
(AIHW, 2008b), despite strong evidence for strong
economic returns from many promotion programs.

As previously mentioned, non-melanoma skin cancer
is the most costly cancer in Australia (AIHW, 2005).
The vast majority is preventable by limiting exposure,

and skin cancer awareness campaigns have therefore
been conducted for some time. However, they have
not reached their full potential of use, and over the
last decade, levels of investment have decreased, as
has the rate of change in protective behaviour
(Dobinson et al., 2008). A recent Australian study
found that for every dollar invested in a national
SunSmart program will return an estimated $2.30
(Shih et al., 2009). It makes no sense from either a
medical or economic perspective to be holding back
from further investment in this area.

Smoking presents a similar scenario. Despite
Australian smoking rates having declined to some of
the lowest levels in the developed world, in 2005,
smoking was still responsible for over 11% of cancer
cases and 21% of cancer deaths in Australia (AIHW,
2008a). Reducing smoking remains the most effect
means of cancer control. From 1971 to 2000, the $176
million spent on public health programs about tobacco
resulted in a staggering $8.3 billion of benefits
(Applied Economics, 2001). It is estimated that every
further dollar spent on such social marketing will
result in savings of at least two dollars, with very quick
payback periods. Again, it is nonsensical to hold back
from programs that inevitably pay for themselves
many times over. Being a commodity, cigarettes also
present an additional opportunity for the curtailment
of their use — increasing tobacco taxation. The Cancer
Council Australia has recommended a 21% increase in
the tobacco excise, citing that this would prevent
35,500 children taking up smoking, and would cause
130,000 adults to crease smoking (Cancer Council
Australia, 2010). Not only that, increased taxation
generates enormous amounts of revenue that can
potentially be siphoned back into prevention
campaigns, and the cancer care in general.

Admittedly, compared to sun-exposure and smoking,
less is known about the effects of public health
programs about nutrition and physical activity on
cancer rates and costs. Clearly, more research is
needed into the potential of this avenue of
prevention.

Recently, vaccination against human papillomavirus
for selected groups in the population has been
introduced. Although cervical cancer is a relatively
uncommon cancer, due to the effectiveness of the
vaccine, its use has been predicted to be cost-effective
(Kulasingam et al., 2007). This vaccination strategy
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predictions.
Improved screening

The three main cancer screening programs in Australia
are for breast, bowel, and cervical cancers.

and



Bowel cancer screening via faecal occult blood testing
(FOBT) has been shown to be cost-effective, and
should be continued for demographics where there is
solid evidence of such cost-effectiveness (Bishop et al.,
2008). However, doubts have been raised about the
most commonly-cited studies into the economics of
this screening (many of which are now quite dated), in
particular about whether biannual FOBT is the most
effective means of screening (Graves et al., 2005).
Furthermore, there is legitimate concern about
extending  screening  to increasingly  older
demographics, where it may cease to be cost-
effective.

These principles apply to all forms of cancer screening.
For any type of screening, there will be an age cutoffs
where it ceases to be cost-effective, or indeed,
effective in any sense. As Walter and Covinsky (2001)
eloquently put it in an article in JAMA, [s]6éme of the
greatest harms of screening occur by detecting
cancers that would never have become clinically
significant?” However
about what the appropriate cutoffs are, with different
sources often providing widely different
recommendations (Walter & Covinsky, 2001). It is
imperative that the boundaries of beneficial screening
(in terms of age and other factors) be more fully
elucidated through further research, in order to
deliver programs with maximal cost-effectiveness. We
run the risk of continuing and expanding some
screening programs merely on the basis of the limited
evidence with which they were introduced. Policy-
makers need to ensure that well-funded screening
programs are matched with equally well-funded
research into their ongoing effectiveness, both
economic and otherwise.

Drug pricing

Measures need to be taken to avert the rising costs of
cancer pharmaceuticals. One way to do this is to go
right back to the drug development and approval
stages, and raise the required standards of clinical
efficacy, excluding drugs with marginal efficacy
(Sobrero & Bruzzi, 2009). Not only would this serve to
reduce drug costs, but it would stimulate faster
development of more revolutionary drugs. However,
the capacity to affect this sort of change from the
Australian setting is obviously quite limited.

What we do have more power to influence here in
Australia is drug regulation and funding via the
Pharmaceutical Benefits Advisory Committee (PBAC).
Twoofthe PBAC’ s pri mary
cost-effectiveness and budget effect (Raftery, 2008).
However, in reality, it decides to fund many drugs with
very poor cost-effectiveness, such as Imatinib for
chronic myeloid leukaemia. Furthermore, even when it
rejected Trastuzumab (or Herceptin), a very poorly
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cost-effective drug for late-stage metastatic breast
cancer, the decision was effectively bypassed by a
separate government program started in 2006. Here,
rational health policy was overridden by patient
lobbying, media pressure, and emotional appeals
(MacKenzie et al., 2008). Given spiralling costs, we
need to ensure that drug funding approval is more
stringent, objective, and  economically-driven.
Furthermore, we need to prevent any further
undermining of the legitimate independent authority,
and avoid caving into the kind of public pressure that
ignores the facts behind decisions.

Medical education

The next generation of clinicians will be practicing in a
climate of unprecedented concern for the cost of
health care. It is critical that medical students are
equipped to become part of the solution, particularly
with cancer care.

Theeintegratibnof public tealth o medlidal carfodtai gui t y

has been happening for some time. In particular, it is
important that an attitudinal change occurs whereby
being a ‘preventionist’ is seen as a major role of every
doctor (Pomrehn et al., 2000), particularly general
practitioners, who see 86% of the Australian
population in a given year and have the most ability
affect change (Harris et al., 2009). Objective 1.3 in
table 2 is of critical importance to this change, which
should contribute greatly to long term cost-reductions
in care.

Area Objective Criterion
Public Health (1.3) Prevention, “ Demonstrate ¢
screening and understanding of the scientific
family risk evidence for the utility of
screening, the difference
between population-based
screening and surveillance of
individuals, and cost-
effectiveness
Patient (3.2) Quality of ‘Demonstrate ¢
management life, therapeutic understanding of the concepts
ratio and of cost effectiveness, cost
resource costs benefits and opportunity
costs.
Patient (3.3) “Appraise stuc
management Uncertainty and treatment, prevention,
information diagnosis, prognosis, causation
management and harm, systematic reviews,
clinical practice guidelines and
costef fecti venes
Diagnosis (4.1) The “Evaluate crit
diagnostic effectiveness of
process investigations:t

e

Table 2: Objectives relating to cost-effectiveness in a
proposed ideal oncology curriculum for Australian medical
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With the ever-burgeoning amount of cancer research
and possible treatments, it is important that medical
students are not just given knowledge of current
options, but are equipped with evidence-based



medicine (EBM) skills that will last them throughout
their career. Early pre-clinical introduction of EBM has
been shown to be both feasible and practical, and
should take place in all Australian medical schools
(Srinivasan et al., 2007), and objective 3.3 in table 2
should be a key guide. Of crucial importance, however,
is that principles of cost-effectiveness are not always
trumped by principles of best-available treatment, as
heading into the future, the best possible cancer
treatment may not always be possible.

More research

The issue has already been raised about the need for
further research into prevention and screening
effectiveness. Similarly, there has also been a call for
Australian cancer control plans to be backed by better
ongoing assessment (Anderiesz et al, 2006).
Considering the sums of money spent implementing
such plans, it is surprising how little is spent evaluating
them.

If research was able to reduce cancer deaths by just
20%, it would be worth $184 billion to Australia, which
is more than one and a half times the total national
expenditure on health in 2007-2008 (Access
Economics, 2003). But increased investment in this
area is not just a matter of Australia selflessly making
its fair share of international research contribution:
Access Economics (2003) has found that returns on
cancer research and development in Australia are over
100%. Major challenges for Australian research are to
decrease fragmentation, increase prioritisation, and
develop infrastructure to take drugs through the full
cycle of development, all of which will make research
an even more rewarding enterprise (Olver, 2007).

Conclusion

Just as with cancer itself, there is no silver bullet
solution to the rising cost of cancer care. However, if
effective change begins now, we can afford to be
more optimistic about the future for cancer care in
Australia.
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