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AHTAC is a standing committee of the National Health Advisory Committee, an advisory
arm of the National Health and Medical Research Council (NHMRC). :
' NHMRC aims to produce high quality, evidence-based information and advice for use in a
5 “'.-5‘-_' range of settings. To ensure that NHMRC products benefit from consideration of the widest
2~ . possible evidence, most documents intended for publication are subjected to a public

.. consultation process prior to their final endorsement and release. This process is designed to
7 1 encourage public participation in the development of NHMRC advice, guidelines and
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" Submissions cummaning on the draft report are invited from a wide range of interested
individuals, organisations, State and Federal governments and professional bodies. These

comments are used to finalise a document which is based on the best available evidence, and
is relevant and useful to the target group. .. ) ol E
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<% This document consolidates the work to date of the AHTAC working party on beam and
isotope radiotherapy. It is a working document which is now subject to a consultative process.

NHMRC considers full public participation in the development of advice, recommendations
" and guidelines is more likely to result in information which is relevant and useful to the
Australian community. Accordingly, readers with an interest in this issue are encouraged to
: ;: - contribute to the further development of the document by making submissions to:
b The Secretary - =
= Australian Health Technology Advisory Committee
_ Mail Drop 107
GPO Box 9848 =y
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Summary

This report is i : ik
onmlopfli S.m_\’rlintenl‘dz:c:i to be & major resource document for the development of radiation
gy ces in Australia to the year 2005, The role of radiation oncology in the

management of patients with - .
g cancer using eith brachytherapy
has been examined. g either external beam treatment of yt

Ihj wgdﬂi;:g P oy rtxjiewed Previous reports on radiotherapy published since the early 19805
e mfﬂmmﬂm, together with more recent evidence and information from
consultations with expert groups, to assess both the current status of radiotherapy in Australia

and future needs. Recommendations on the appropriate expansion of the specialty have SRop
carefully considered and form the basis of this report.

There is continuing debate about the adequacy of current services provided and the place of
radiotherapy in cancer treatment. The Working Party found that radiotherapy is an effective
and cost-effective curative and palliative treatment for a number of cancer types, either used
alone or in combination with surgery or chemotherapy. The demand for services will
continue to grow because of the ageing population and the increasing incidence of cancer.

However, radiotherapy appears to be under-used in Australia. The main issues contributing
to this are:

e rates of radiotherapy treatment which are well below overseas standards, caused by:

« alack of understanding about the effectiveness of radiotherapy compared with other
treatments;

« insufficient medical education about radiotherapy at undergraduate and postgraduate
levels; and

« lack of knowledge about the cost effectiveness of radiotherapy:

e inadequate staffing levels in all States and insufficient facilities in some areas; and

e problems with access to services for patients living outside metropolitan areas.

For many reasons there are calls for changes in the way in which cancer services are
organised and delivered to patients. The integration of radiotherapy services with other
treatment modalities to enable coordinated management of cancer patients is considered a
necessary development for best practice and service provision. Ideally, these
multidisciplinary centres would conduct research and quality assurance programs to provide
Australian data on which to more accurately assess the role of radiotherapy in this country, as
well as promoting best practice guidelines to reduce variability in practice.

Consultation draft—September 1996 1
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| srove access to services but maintain high quality treatment, these centres coy|q al
0 1mprov it ) | vy
Ihl :ﬂral units of a network, and provide support, quality assurance activities and cont;
the ¢e . g ¥
education for affiliated public and private centres.

80 be

nUing

Fven with such a network, the nature of radiotherapy treatment means t!’nat Many congumer
and their carers will still require practical assistance, and State and Territory govefl‘lments
should ensure that their travel and accommodation sl.c!lemcs a.re adequately addressing these
needs. People with cancer are equal partners in decision making about treatment, They neeg
appropriate and adequate information about cancer and treatments as well as adequate
structures for the continuity of aftercare.

Given the increase in radiotherapy services and the role of the treatment in cancer manage-
ment, the lack of solid scientific evidence upon which to compare outcomes and costs and
evaluate practice is unsatisfactory. The Working Party identified the need for more research
in many of the aspects of radiotherapy which were considered. While there are considerable
observational data, there is a paucity of data from randomised controlled trials. Issues of
rigorous data and the lack of an academic base for the speciality have contributed to uncer-
tainty about the place of radiotherapy in cancer management. The pressure on services tends
to exacerbate this problem, as the priorities of treatment delivery do not allow adequate time
for audit and research,

The Working Party has satisfied itself that radiotherapy in Australia maintains a high standard
of safety, and considers that its applications are appropriate. It believes that patient outcomes
are as efficacious with radiotherapy as other modalities in the treatment of a number of
cancers, and has made recommendations for further studies. Outcome data should contribute
to more definitive cost-effectiveness evidence. As radiotherapy and other modalities for the

treatment of cancer evolve, the collection, analysis, interpretation and dissemination of
evidence should be an integral component of service provision.

Radiotherapy is a rapidly changing area, and it can be expected that a number of current and
future developments will alter the nature and structure of services and should improve both
treatment delivery and outcomes. This will further increase demand for radiotherapy

services, making it even more important to address and resoly

problems such as low referral rates and staff shortages. New clinical techniques should be
evaluated rigorously before th

ey become widely used, so that it is clear which are beneficial.
This will allow future decisio

: ns on provision and development of services to be based on
rgorous assessment of authenticated data.

€ as soon as possible current

Consultation draft—September 1994




Findings and recommendations

Effectiveness of radiotherapy

As a treatment for cancer

e Radiotherapy has i
) ad i
oS i terms o f;franced significantly over recent decades, and offers clear benefits to
e gan preservation, quality of life, effective palliation of symptoms
es 1n a number of forms of malignant disease

Quality of the evidence

® There is a lack of ri .
following ra d'nﬂf rigorous evidence about patient outcomes in the treatment of cancer,
iotherapy, surgery, chemotherapy or combinations of these treatm ents.

Recommendation:

o In cancers for which there is iqéuﬁiﬁiéntévitignceaﬁéﬁ t:f'egaimeat ontcomes,
farthe;j controlled trials should be undertaken to identify the optimal treatment
strategies, and to address thelack of evidence from randomised controlled trials.

Radiotherapy in the treatment of specific cancers

Lung cancer

e Radiotherapy has an important role in the palliative treatment of lung cancer and a small

but significant role in curative therapy.

Breast cancer

nserving surgery significantly reduces the nisk of local
otherapy, even in carefully selected cases, leads to an
It is noted that this is the subject of ongoing

e Radiotherapy after breast-co
recurrence. Omission of radi
increased risk of local recurrence.
randomised controlled trials.

¢ of radiotherapy after mastectomy for early breast

e There is no consensus regarding the us
ed to determine the indications for its use.

cancer. Further clinical trials are requir

W—ﬁ
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Prostate cancer

e Radiotherapy is no less effective than radical surgery for early prostate cancer and myy
produce lower morbidity. However, the impact of both these modalities on SUrvivy Whey
compared with expectant management is not vet clear and will remain unclear until e
results of current randomised controlled trials are available,

Rectal cancer

¢ Radiotherapy is effective as an adjuvant to surgery in the treatment of primary recty)

cancer. It has an important role in the management of local recurrence and in the
palliation of unresectable tumours.

¢ When surgery, radiation therapy and chemotherapy are combined to treat primary rects]
cancer there may be a benefit in terms of survival,

Cervical cancer

* Radical radiotherapy and radical surgery produce the same survival outcomes when yged

to treat early stage cervical cancer.

® Radical radiotherapy

alone is an effective treatment for more advanced disease (stage IR
or above).

Hodgkin's disease

® Radiotherapy is effective in treating non-bulky early stage Hodgkin’s disease.

® Radiotherapy is effectiv

€ in conjunction with chemotherapy for bulky stage Hodgkin's
disease.

Palliation of metastatic disease

* Radiotherapy is highly effective for palliation of symptoms of localised metastatic disease
of the bone.

® Radiotherapy is effective palliation, either alone of

in combination with surgery, in the
treatment of metastatic cancer to the brain,

S e oo MR
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Consumer issues

Access to services

® Access is mediated by the availability and regulatory framework of patient assistance
schemes. The restrictions and inflexibility of the regulations of Patient Accommﬂdﬂ"“ﬂ'
and Travel Schemes (PATS) indicate that the overall funding base is inadequate and they
are understood to comprise a form of rationing to curb budgetary expenditure 0D the
schemes.

e Existing PATS do not meet the requirements of access and equity of people living 1D rural
and remote areas. The current level of subsidy is inadequate when the total financial
burden of the patient and the immediate family is considered.

e The availability and magnitude of subsidies varies considerably between
States/Territories.

e The Victorian and Queensland decision to redefine isolation for subsidy purposes from
200 km to 100 km is one step toward redressing inequalities of access but such
restrictions still mediate against equitable access fo treatment for low income OT
dependent people in both rural and metropolitan areas.

e Newer treatment modalities can sometimes require longer courses of outpatient rather
than inpatient treatment. Therefore, daily or weekly travel, accommodation, meals and
loss of earnings result in substantial out-of-pocket costs to patients and carers, especially
as most PATS are based on a single treatment and not repeated visits.

e Education about the benefits of radiotherapy to patients and issues concerning equal
opportunity to access this treatment should be targeted to rural practitioners.

Fb:«t:ﬂtm:ie‘ﬂd:clti«nns:'E :

PATS should be revised to pi’hi;'igle increased financial assistance, including 3«53.'15-_
tance to carers travelling with a patient The schemes should include provision for
patients requiring longer courses of treatment. Distance criteria should be reviewed
in ali'fSta:esfl' erritories so that optimal treatment choices are not compromised

because of fack of access.

e Easy to read pamphlets containing entitlements, eligibility and details about
accessing the schemes should be produced by State and Territory health authorities
and should be available in doctors' rooms, hospitals and health centres where cancer

patients are treated.. .

Consultation draft—September 1996 5



Quality of life
e Quality of life issues are being increasingly recognised as highly significant indic
the assessment of outcome of treatment. ators jy,

Education and information
While there is consumer information available for cancer patients about treatmen: opti
108;

L ]
including radiotherapy, there are still gaps in this information.

® Decision making about treatment can be adversely affected if the referring doctor and th
patient have a limited understanding of treatment options.

chcnmml:ndations: O

® Consumer information should be developed which specificaily focuses on treatment

| options available to patmnts to assist their decision makmg e

® Plain English consumer aducaﬂou bﬂnk]ets about care aft&r treatment shﬂnid be
developed and provided to all patients undergoing radiotherapy.

® Primary care guidelines in a multidisciplinary framework should be developed for

post-radiotherapy management, particularly for GPs and district narses.

Consultation draft—September 1996



Costs and cost effectiveness of radiotherapy
e The costs and cost effectiveness of radiotherapy, surgery and chemotherapy in the
treatment of cancer are not well documented.

¢ Costing methodologies vary significantly from study to study, and it is therefore not
possible to accurately compare the cost of radiotherapy with other modalities.

ge of cancer. The available data on

e Costs of treatment vary considerably with site and sta
costs cover a limited proportion of available treatments.

e The evidence that is available, including some from Australian studies, indicates that

radiotherapy compares favourably with surgery and chemotherapy in terms of cost
effectiveness. However, this is not based on randomised controlled trials.

- ———

Recommendation:

he costs and cost effectivenéss of

e There is an urgent need for research into ¢
in the treatment

radiotherapy. chemotherapy and surgery,
of particular cancers.

alone or in combination,

raft—September 1996 !
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Curr

ent radiotherapy services in Australia
Despite an increase in numbers of linear accelerators and radiotherapy centres since -
the expansion has not kept eed for services and treatment rages g ,

Australia are still suboptimal.

pace with increasing n

ice provision is inadequate, with large numbers of ney,
ing radiation treatment. The reasons for this gre
de referral rates which are lower than
States, insufficient radiotherapy facile,

hat current serv
vear not receiv
n Australia, but inclu

It is recognised t
diagnosed patients each
complex and vary withi

overseas standards, staff shortages and, in some

Referral rates

er than in some comparable countries. In the absence
for particular cancers, the Working Party
5 per cent should be considered for Australia,

Referral rates in Australia are low
of evidence on appropriate referral rates
recommends that a referral rate of 50 to 3

The further patients live away from metropolitan areas, the less likely they are to be
referred for radiotherapy.
Overall referral rates for people in rural areas are lower than those for people who live in

metropolitan areas.

|Recommendations: T e :

When planning f_acilitits a referral rate of 50 to 55 per cent should b'e"dnﬁﬁpaieﬂ
Radiotherapy s];m}l@ re-cawe 2 higher profile in mé&icn! educaﬁm:rf: - ;
Inadequate staffing levels should be a‘dﬂi’-‘esis:e&.': e i

Traditional referral practices i pa i et
should b P RS o B
citics whire possible ¢ moderated in favour of multidisciplinary

Particular attention s;ho : 3
of people living in rural and remote_are;i: ' l!'gﬁlt-r'eferra;.. rat es tﬂra ‘,i__f!?fll.ﬁrﬂp}' |

Consultation draft—September 1094
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Treatment delay

® There is little objective evidence available about treatment delay periods in Australia, an

about the effect of treatment delay on outcome,

Recommendations:

* A study should be undertaken to determine whether there are significant treatment
delays for radiotherapy in Australia.

® A study should be undertaken to determine the effect of treatment delays on the
outcome of treatment, :

® Ifsignificant delays exist, further studies should be undertaken to identify the most
cost-effective ways to reduce them. e

Radiotherapy practice

® Cancer management is believed to be more effective when given by a multidisciplinary
team, with one member of the team acting as a point of reference for the patient.

® There is growing use of evidence-based clinical practice guidelines to promote best
practice in many areas of medicine. Guidelines aim to achieve better health outcomes by

improving the practice of health professionals and by better informing consumers about
treatment options.

Recommendations:

® Evidence-based best-practice guidelines for the use of radiotherapy in the manage-
ment of cancer should be developed for each cancer.

® Further studies should be undertaken in Australia to compare outcomes of various _
treatment options.

9 e
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}lecnmmonde

qua

Racnmmandalinns:

d model of service delivery

ises the advantages in terms of research, clinical educy;
diotherapy facilities have affiliations with*’n in
ders that there should not be any smajj

recogn
ublic and private ra
hospitals, and consi

The Working Party
Jity assurance ifp
universities Of teaching
independent centres.

The Working Party considers that patients may be best served by a network of
facilities which provide care in a multidisciplinary, multimodality setting. A
network of different (Ypes of centres would allow some decentralisation of services
and provide logistically more convenient care, without sacrificing the quality of
services. :
private sectors should be established and

public and
eduacational opportunities,

Strong linkages between the
assorance qetivities and

supported to facilitate quality
ities should be revised regularly to

nts for radiotherapy facil
en shown to be effective and which

hich have be
espread use.

Minimum reguireme
include new tvpes of equipment w
are practical to recommend for wid
cilities should be expanded progressively to a
diotherapy services.

Current radiotherapy fa How for the
continuing growth in need for ra

|
L
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Workforce and training

Radiation oncologists

The shortage of radiation oncologists results in high individual workloads, detracting
from the quality of training that can be delivered.

The shortage of radiation oncology trainees also results in high individual workloads,

placing the trainees under high clinical pressure, and reducing the productivity and
attractiveness of training posts.

The limited academic base of radiation oncology in Australia hampers teaching at both
the undergraduate and postgraduate levels.

The relative ignorance of the medical profession concerning radiotherapy results In a

significant number of potential trainees being either unaware of the discipline, or
preferentially attracted elsewhere.

Recommendations: O

'Mrwrﬁc“h" - o - i i .:::s-‘fr. :

The way in which cancer manag_éme'nt is taught inf"i'mf_l:grgra&uaie and postgraduate
medical education should be reviewed. In particular, medical schools should be
asked to address the issue of undergraduate education about cancer when reviewing

lucréased radiation oncologist positions and trainee yd's::itigﬁs should be established

as a matter of urgency, in line with Medi‘ca‘l'wnrkfdrqg{ﬁag?.stiew Committee
findings. g S ;

Radiation therapists

Currently the number of radiation therapists (formerly therapy radiographers) in Australia
i< considered to be adequate, although the distribution of radiation therapists varies
around the country and this may result in local shortages or oversupply.

The growing complexity of radiotherapy technology and :.nn.re complex quality assurance
and safety standards are adding to the time needed for radiation therapists to deliver
treatment. Minimum standards for numbers of radiation therapists may need to be
increased, so that quality assurance and safety standards are not compromised in the face
of increasing pressure to maintain current patient throughput levels.

Consultation draft—September 1996 11




Medical physicists

There are no national standards for training, accreditation or employment medic,
physicists.

No formally designated medical physics training positions exist within Austra]ian
teaching hospitals. |

The practical competency standards governing the employment of medica] physicig; b
inadequate.

Although the Working Party is not in a position to independently verify the If—'gﬂimac}f o
ACPSEM recommended staffing levels, their consistency with recommendegq leve]s
overseas gives them credence. This suggests that an increase in medical physics training
positions is required.

Recommendations: : / - g

Consultation draft—September 1506 12
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The staffing requirements of medical physicists in fqﬂiaﬁo_n’ oncnlﬁgy; including the
required number of training positions, should be i;_}depeude_nt]y reviewed,

There should be a national minimum qqaiiﬁcaﬁﬂn stal;l&ard f:}'ifmedi#ai physicists
working in radiation oncology. ’ : -

A mational acereditation system for the medical :phyféic_s profession shouid be
introduced, : o g

Medical physics training positions should be ii:gﬁ'oﬂqiéd ;&gna’iﬁle m;_appmved

practical training program to be carried out under the accreditation system.




Radiation oncology nurses

® Educati?n for oncology nurses is generally provided as in-service by hospitals with an
emphasis on chemotherapy nursing, District and community based nurses are responsible
for much of the aftercare of radiotherapy patients, particularly the elderly.

° Them is insufficient recognition of the important role played by radiation oncology nurses
in the treatment of cancer patients.

Recommendations:

® Oncology education fof-nuﬁés-shnulﬁ im_:lude_iﬂ tln-eatm:éht'modaliiié#- N“"’s” L

working with oncology patients need accessible and flexible study options in

oncology nursing that include cnns;‘;hﬁer perspectives, treatment options and .~ .
aftercare management. : il _ ST

There shtmldbe increased .r&:oguitjqn'éf oncology ﬁi;rspég; mciudmga mdeiv
accepted definition of their role and a national program for professiomal
dﬂﬂﬂpﬂleﬂt":': & i3 Sy R T HEEE

Funding arrangements for the oncology workforce

e There should be greater coordination between State and Commonwealth bodies in -

determining theffunds:.aviiiaﬁ_ie for uﬁining.ggff"

13
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Future developments in radiotherapy

past decades have established the

Techmical and clinical advances over

w
radiotherapy in cancer management. Future developments in the field are Jik
improve the effectiveness and efficiency of the technique. ely to Fury
"
e Technical advances include: multileaf collimators and independent jaws; o, I
\maging; record and verify systems; 3D planning systems; and the use of CT 1€ porgy
SCang 4
]

simulators.
New clinical techniques include: treatments given in multiple daily fractiong: 3 D
1

.
conformal radiotherapy: high dose rate brachytherapy; stereotactic radiosurgery ;
operative radiotherapy; and combined hyperthermia and radiotherapy, £€1Y, intrz

: Recommendation: T sy

'® New technical and clinical developments should hE'-e-vaI\:mied ﬁg’orﬂ-ﬁ:si.ﬂ" before g

become widely used.

—_—



1. Introduction

i?‘{ii;?;?:aﬂd?:tﬂ?ﬁl I:;]the branch nf‘cli.nical medicine concerned with the application of

treatmr;nt of cancer Rﬂéfea‘tmem Dfdlsc?se‘ and now is devoted almost entirely tf} the

It is one of the tilreg;; ma‘ 1ation oncology is also known as radiation therapy of radiotherapy.
ain treatments for cancer, with surgery and chemotherapy.

Radiotherapy has been used in the curative and palliative treatment of cancer for many
de:ca-_:if.:s. Demand for the provision of radiotherapy services continues to grow. The
IR of St?rvices needs to be kept under review because, unlike some other expensive
the;a_mes and interventions, the expansion of radiotherapy services requires dedicated
fac11mc§ and early decisions to make capital investment, as well as consideration of
appropriate infrastructure and staffing requirements.

The I.wed for review is underlined by the ageing Australian population and an annual two per
cent increase in the incidence of cancer. The number of newly diagnosed cancer patients 1S
likely to increase from 72,000 in 1995 to 99,000 in 2005. This has significant implications
for the provision of radiotherapy services, including both the installation of new machines

and the upgrading and replacement of existing facilities.

While radiation oncology services continue to expand, debate persists about the adequacy of
the service and its place in the health care system. Between 1982 and 1995 a total of 42
reports and inquiries on radiation oncology services in Australia was published, including a
number at both State and Federal level. There has been general concern that little action has
resulted from these reports, especially as many recommendations are common to a number of
them. Similar recommendations have been made for radiotherapy services in countries of
comparable sophistication and population size, such as the Netherlands (Health Council of the

Netherlands, 1993).

The Australian Health Technology Advisory Committee (AHTAC) has undertaken the
assessment of radiation oncology <ervices in view of the importance of this technology and
the continuing debate. AHTAC, a standing committee of the National Health and Medical
Research Council (NHMRC). evaluates health technologies and highly specialised services.

am and isotope radiotherapy was established in
of members with expertise in radiation oncology.
biomedical engineering, health economics

To assist AHTAC, a Working Party on be

1093, The Working Party was comprised

Surgery, medical oncology, medical physics and : 1
and consumer issues. The membership of the Working Party and its terms of reference are

The Working Party had a brief to consult widely in the development

set out in Appendix L. ;
of its report and has received input from a number of interested groups.

(pnsuliaton drafi—5¢



The Working Party examined data on existing practices and information on new
developments in radiotherapy treatment in order to assess its safety, efficacy, effectiveness
cost, equity, accessibility and social impact in the context of the Australian health care
system. Patient outcomes following radiotherapy were compared with those of alternative
treatments. Estimates of cost effectiveness and the implications of equipment distribution
and availability were also considered.

The outcomes of radiotherapy have been assessed for curative, palliative and adjunctive roles
Measures of outcome include survival rates, side effects, relapse rates and data on relief of
symptoms. Consideration of impact on quality of life has also been included where data were
available.

Radiation oncology units are highly specialised, need extensive infrastructure and require a
large population base to ensure the quality of the services they provide. These services cannot
be provided in the less populated areas of Australia. There is a need to ensure that adequate
mechanisms exist to support those patients living away from major population centres, and
these aspects were also considered.

The task of the Working Party was considered in the context of significant national initiatives
in the health area. including the following.

® The Australian Health Ministers' Advisory Council (AHMAC) in its Sunshine Statement
of February 1993 (AHMAC 1993) agreed to achieve optimal individual and population
health within available resources through a focus on improving health outcomes. An
outcome was defined as a change in the health of an individual, a group of people or
population which is attributable to an intervention or series of interventions.

e The report Better Health Outcomes for Australians (DHSH 1994), which resulted from the
Sunshine Statement, set out national health goals and targets as a first step in the
development of a national approach to improving health outcomes. Cancer was one of

the initial target areas.

e In 1995 the Better Health Qutcomes Overseeing Committee (BHOOC) was established to
monitor and report on the progress of goals and targets identified in Better Health
Outcomes. BHOOC focuses on practices across the health continuum, from prevention
and early intervention through to the development of best clinical practice and
measurement of the impact that interventions or changed health practice has on the health
status of population groups. BHOOC plans to develop principles for linking health
outcomes and financing arrangements within the health sector as a whole.

e The NHMRC Quality of Care and Health Outcomes Committee (QCHOC) was
established to develop a national program to encourage the development of clinical
practice guidelines and outcome measures for selected conditions. The main purpose of
these guidelines is to achieve better health outcomes by improving the practice of health
professionals and by better informing consumers about treatment options. QCHOC has
recently released Guidelines for the Development and Implementation of Clinical

Consultznen draft—Seprember 1994 16



L iml e g — OC 1995b)
Practice Guidelines (QCHOC 1995a) as well as guidelines for both clinicians (QC}:: chapter

and consumers (QCHOC 1995¢) about the management of early breast cancer. ;
in the latter for radiotherapy of early breast cancer is of particular relevance to

\’\'nrking P‘aﬂ}

an Institute of Health and

e The Australian Health Outcomes Clearing House at the Australi o fhealth an d

Welfare (ATHW) was established to provide a focus for activity in measure
health outcomes in Australia.

® The Report on the Management and Treatment of Breast Cancer in Australia b?’_the
House of Representatives Standing Committee on Community Affairs, released I
February 1995, made a specific recommendation that the AHTAC address ;'mmea’m{
the distribution of radiotherapy units and the required number of radiation oncologists
and technical staff (House of Representatives Standing Committee on Community Affairs 1993).
Other recommendations concerning radiotherapy relate to the education of general
practitioners and medical undergraduates about radiotherapy.

ely

e National programs for the early detection of breast cancer and the prevention of cervical
cancer have been in operation since 1991. These programs may increase the
identification of both these cancers in the short term, and therefore the demand for
treatment services including radiotherapy.

e AHTAC is conducting reviews of colorectal and prostate cancer screening, magnetic
resonance imaging (MRI) and diagnostic ultrasound. The impact of radiotherapy
treatment options are important issues for both colorectal and prostate cancer, and the
development and application of MRI and diagnostic ultrasound have implications for the
diagnosis and staging of cancers.

Methods

Definitions

For the purposes of the report, the term ‘beam and isotope radiotherapy” includes mega-
voltage external beam radiotherapy and brachytherapy. Radiosurgery is not included in the
discussion, although it is referred to in the chapter on new developments. There has been no
consideration of treatment with radiopharmaceuticals (unsealed sources).

Quality of life was understood by the Working Party to include both subjective and objective
measures and to have particular meaning for cancer patients. A statement about quality of life
is included in the report.

A glossary of terms relating to cancer treatment is in Appendix 5.

Consultations

In the course of the study, formal consultations were held with the Faculty of Radiation
Oncology of the Royal Australasian College of Radiology (RACR), Australian Institute of
Radiography (AIR), the Australasian College of Physical Scientists and Engineers in
Medicine (ACPSEM) and the College of Nursing Australia (CNA).
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Informal consultations were held with a number of other organisations and individuals.

Public consultation

The draft report was released for public consultation in September 1996. It is expected that
revised draft will be considered by NHMRC in November 1996,

Previous reports and inquiries

The Working Party reviewed the 42 previous reports and inquiries into radiotherapy services
in Australia. A summary of these reports is set out in Appendix 2.

In addition, the reports of the Medical Workforce Data Review Committee (DHSH 1995) and
the House of Representatives Standing Committee on Community Affairs (1995) were
important sources of information.

Data sources

Data used in this report have been obtained from literature searches based on Medline and
other data bases, ACPSEM, ATHW and Australian Bureau of Statistics (ABS) and summaries
from previous Australian inquiries into radiotherapy services. The RACR provided extensive

information including survey results.

A number of overseas organisations were contacted in an attempt to obtain data on referral
rates for radiotherapy.

State health authorities provided information about provision of radiotherapy services and
about patient assistance schemes for rural and remote patients who must travel to receive
radiotherapy treatment. These schemes were analysed to assess their ability to overcome the

geographic and financial barriers these patients face.

Consumer representation was sought through the Consumers' Health Forum of Australia to
facilitate the incorporation of consumer perspectives on radiotherapy services. Consideration
of consumer issues focused particularly on defining barriers to accessing radiotherapy
treatment, particularly because of the centralisation of treatment centres in metropolitan areas.
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2. Cancer and its major treatments

A profile of cancer

The term cancer is used to describe a number of diseases characterised by the Pm“ﬁ"_atinn ane
spread of abnormal cells. These cells cannot be regulated by normal cellular mechanisms. _am:l
grow in an uncoordinated fashion. Cancerous cells may invade normal tissues o metastasise
(spread) to distant organs, and each cancer has its own pattern of local behaviour, metastasts
and response to preventive measures and therapy. Some cancers have common causes or Tisk
factors, but most are believed to be initiated by a unique set of factors (DHSH 1994). The
incidence of a number of cancers continues to increase and, while the overall cancer death rate

has begun to fall, the death rate from many of the most common cancers is either stable or still
increasing.

In 1994, cancer was the leading cause of death in Australia, accounting for 13,658 deaths or
26.6 per cent of the 126,683 registered deaths from all causes (ABS 1995). The standardised
death rate for malignant neoplasms in 1994 was 189 deaths per 100,000 of the population.
Cancers were the leading cause of death for both males (19,285 deaths) and females ( 14,373
deaths) (ABS 1995).

Ischaemic heart disease was the second leading cause of death in 1994, responsible for 30,573
or 24.1 per cent of deaths from all causes (ABS 1995).

The most common primary site of malignant neoplasms was the digestive organs and
peritoneum (including the colon, stomach and pancreas). These cancers caused 9.511 deaths,
which is a rate of 33 deaths per 100,000 of the population (ABS 1995).

In males, the lung (including trachea and bronchus) was the most common primary cancer

site. Lung cancer caused 4,810 deaths in 1994, representing a standardised rate of 54 deaths
per 100,000 population. The breast remained the most common primary site of malignant
neoplasms for females, accounting for 2,655 deaths in 1994, which is a standardised death rate
of 30 deaths per 100,000 population (ABS 1993).

Treatments for cancer

The aims of cancer treatment are to cure the disease, prolong useful life and improve the
quality of survival (palliation). Treatment involves surgery, radiotherapy, chemotherapy,
hormone therapy or a combination of these. There can be no single approach to cancer
management because each type is detected and treated differently depending on the tissue
involved and the extent of disease at the stage of presentation. While some cancers can be
cured, others can continue or recur and require repeated treatments over time.
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Surgery

In most cancers which involve solid tumours, removing the tumour surgically
of curative treatment. For many years, this inv

surrounding tissue in an attempt
been towards less radical surge
to treat local or distant areas to

surgery for breast cancer now i
conserving |

is the mainstajf
olved the removal of the tumour and a|j

to cure the disease. However, the trend In recent years hag
ry, with radiotherapy and chemotherapy used post-operative|,,
which the tumour may have spread. For example, most
nvolves either less radical but total mastectomy or breast-

§ for cancer other than radiotherap

¥ at the cancer primarily in a cura
and include chemotherapy (cancer-killing chemica

treatments differ from both radiother
systemically and thus are ca
adjuv

y and surgery. These treatments
tive sense. or used palliatively,
Is). hormones and gene therapy. These

apy and surgery in that they are usually given

pable of controlling widespread disease. They may be given as
ant therapy after surgery or radiotherapy to eradicate hidden residual disease and lessen
the risk of recurrence. In neo-adjuvant therapy, medical therapy is given before local treatment
to try to reduce the size of the primary cancer and allow less radical surgery or radiotherapy.

There are at least 40 cancer-killing drugs available for
combinations of between two and six drugs, in re
used in the adjuvant therapy of common cancers

prescription which are usually given in
peated short courses. Chemotherapy can be
such as breast and colon cancers, in the

as a curative strategy in some of the less
COmMON cancers.

The main disadvantage of chemotherapy continyes
in terms of side effects on normal tissue. Recently,
the capacity to minimise the toxjc effects of chemot

doses of chemotherapeutic drugs that would not ha
increasing the chances of cure,

to be the balance between benefit and risk
the introduction of new agents which have
herapy have allowed the administration of
ve been tolerated previously, thus

Hormone therapy has a major role in the treatment and palliation of ho
tumours such as breast and prostati

¢ cancers. Gene therapy hag potent
of genetically determined disease but its precise role in the managem
be defined.

rmone-dependent
ial for the management
ent of cancer remains to
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Radimherapy

Radiotherapy, like surgery, is used for the local control of malignant disease for intended cure

and in palliation. Radiotherapy may be used singly as the primary curative method, Or a5
adjuvant therapy with surgery (either before or after an operation), or with chemotherapy’ 0T
bp[h. In addition, radiation serves to palliate the symptoms of locally advanced or mft“‘_sl?"c
disease and improve quality of life. The treatment is based on the fact that doses of radiation
destroy cells. Limiting the dose as much as possible to the tumour and its potential extensions
mimmilsvzs the damage to normal tissues, although some injury to such tissues and some
systemic effects are inevitable results of radiotherapy.

Ther_“ are two main forms of radiotherapy: external irradiation (external beam radiotherapy):
and intracavitary and interstitial irradiation (brachytherapy).

External beam radiotherapy

External beam radiotherapy delivers treatment from outside the body. This involves the use
of high energy X-rays and electron beams produced from a linear accelerator, gamma rays
from decay of cobalt-60 in a cobalt unit, or less penetrating X-ray beams similar to those
produced by diagnostic X-ray equipment.

These types of irradiating apparatus produce treatment beams of different characteristics and
allow the radiation oncologist to vary the treatment prescribed according to the particular
tumour being treated and its position within the body.

Superficial units generate X-rays of 50 kV to 150 kV which deliver 100 per cent of the dose
to the skin surface and have only limited penetration, so that at a depth of 0.5 cm the given
dose has been reduced to approximately 80 per cent. These units are therefore most
commonly used for treatment of superficial tumours, such as basal cell and squamous cell
carcinomas and Kaposi’s sarcoma.

Orthovoltage units generate X-rays of 250 kV to 400 kV. They also deliver 100 per cent of
the dose to the skin surface, but penetrate more deeply. so that it is not until a depth of 3 ¢cm
that the given dose has been reduced to approximately 80 per cent. In addition to treating
more deeply infiltrating skin cancers, orthovoltage units have been used for treating cancers
which are close to the body’s surface, such as bone metastases in ribs.

Megavoltage units are linear accelerators or cobalt-60 units which produce X-rays, electron
beams and gamma rays in excess of | million volts (1000 kV or | MV). The notation MeV
refers to million electron volts as distinct from MV which is million X-ray volts or gamma ray

energy.

Consultation draft—September 1996



Cobalt-60 units contain a radioactive cobalt-60 source produced in a nuclear rr.:actor. On
decay this gives two gamma rays with an average energy of I.EZIM‘».". The major advant,
cobalt is the greater penetration of the treatment beam and the skin sparing effect. Onpe

hundred per cent of the dose is at 0.5 cm below the skin surface and 80 per cent of the dog
reaches 4.5 cm.

ge g

Linear accelerators can produce both X-rays of 4 to 25 MV and electron beams of 6 to 25
MeV', depending on the specifications of the unit. The X-ray beams are more deeply
penetrating than cobalt gamma rays and the 80 per cent dose ranges varnes from 7 cm i:ur 6
MV t0 10 cm for 25 MV In addition, the beam edges are more sharply defined than either
orthovoltage or cobalt beams, meaning that the treatment can be more focused and the
adjacent tissue receive less of the dose. The X-ray beams also have a skin sparing effect
which increases with the beam energy up to a limit. Electron beams also have a skin sparing
effect and a rapid fall off in penetration which varies with the electron energy used. In many
ways electron beams are similar to both superficial and orthovoltage beams but, because of

their skin sparing and greater energy selection and more rapid fall off in dose, they are the
preferred treatment in many sites,

A single photon linear accelerator
This includes single X-ray ene
without a range of electrons,

(SPLA) has a maximum X-ray energy of less than 10 MV
rgy machines or machines with two X-ray energies with or

A dual modality linear accelerator (DMLA)
highest energy being 10 MV or above and,

is defined as having two X-ray energies, with the
in addition, a range of electrons up to 15 MeV

Brachytherapy

Radioactive isotopes such as caesium-137, iodine-125
and gold-198 are used. Applicators are inserted
anaesthetic in theatre, with later afterloading of
to the ward (Brady et al, 1993). Automated remote
of delivering brach)ftherapy (ATHW 1989), It allo
applicators from a shielded machine outside the
into the machine whenever nursing procedures
Boisserie 1993). This avoids the inadvertent expo

, 1odine-131 | iridium-| 92, tantalum-18?2
into the desired position under general

the radionuclide when the patient has retumned
afterloading is now the recommended means
ws the transfer of the radionuclide into the
treatment room, with return of the sources

or visits from relatives take place (

Mazeron &
sure of visitors and staff.
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Brachytherapy is given in three main ways.

Low dose rate (LDR) treatments using caesium-137 are the current benchmark for

gynaccological applications, as this is the method for which the largest experience IS
available.

Brachytherapy using iridium-192 can be given over a much shorter time with high dﬂsz ;
rate (HDR) treatments (several minutes compared with several days for LDR treatments).
[ntraluminal HDR brachytherapy (into body lumens such as bronchus and oesophagus)
can give effective palliation of obstruction or bleeding after a single treatment. It can be

done as a day-only procedure, rather than as management by a fractionated course of
external treatment from a linear accelerator.

Pulsed dose rate (PDR) brachytherapy is a more recent development which mimics the
well established low dose rate treatment. A pulse of treatment is given for 10to 15

minutes each hour, and between pulses the sources are retracted into the machine and the
patient is free to move around and have visitors.

The development of radiotherapy over this century is discussed in the next chapter, and

current and future developments in technical and clinical aspects of the specialty are presented
in Chapter 9.
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3. Historical development of radiotherapy

Rﬂdiﬂtiﬁn gnc[-‘lu i ;
o gy would not exi -t : ; entgen in
1895, of radioact ist today without the discovery of X-rays by Roentg

i rwny by Benquc}-cl in 1896 and of radium by Marie Curie in 1898. Tht rlay
i 1ally used to obtain images of bones for diagnosis and later to treat superﬁaﬂ_l

; 1s. Inthe early 1900s sufficient quantities of radium became available for therapeutic
use and it too was used to treaq superficial cancers.

External beam radiotherpy

The use F‘f?{‘m!f's to treat cancer was inhibited by the unstable output of the early apparatus
and the limited tissue penetration of the radiation produced. This improved in 1914 with the
u}tmdumnn of the Coolidge vacuum tube, which resulted in stable and later more penetrating
X-ray beams. With gradual improvements orthovoltage therapy (deep X-ray) was developed
and by the 1930s X-ray machines were capable of delivering beams of up to 250 KV (Prosnitz et
al. 1983). Substantial cure rates were obtained for superficial cancers such as those of the skin
and lip. Bleeding from ulcerated tumours and bone pain from secondary tumours in the ribs
and spine could be palliated effectively. However, adverse skin reactions severely limited the
delivery of an effective dose at depth and the control of deep seated tumours was obtained less
often.

The first megavoltage machine was installed at St Bartholomew's Hospital, London in 1936.
Following the development of the nuclear reactor in the 1940s and the production of
radioactive isotopes, the first cobalt-60 machine developed for radiotherapy treatment was
used in 1951. The gamma rays produced had a mean energy of 1.22 MV and together with a
skin sparing effect considerably improved the usefulness of external beam radiotherapy. After
the development of the magnetron during World War I, linear accelerators evolved rapidly
during the 1950s and 1960s. X-ray and electron energies up to 20 MV became available and

further extended the application of radiotherapy.

The introduction of planning simulators in the 1970s allowed more accurate localisation of
rumour volumes which previously were outlined using anatomical bony landmarks.
Computerised planning techniques and the later addition of CT ;lnmﬁles further assisted in the
delineation of tumour extent. Computerisation of treatment delivery 'and some recent
technological and clinical advances in radiotherapy are nut]m»::d latt_er in this repolrl_ Many of
have been due to developments in radiobiology which have

the advances in radiotherapy ! ents in
improvements in patient outcomes.

provided a scientific basis for the clinical

of important advances in the clinical and technical aspects of

. umber . ; :
There have beenan decade, and these are discussed fully in reviews by Lichter

radiation oncology over the past i
and Lawrence (1995 and Mameghan (1992).
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Brachytherapy »
[ i ly 1900s, but the
.+ usable amounts did not occur until th’e early , '
fmdjun;:l];pted to treat superficial cancers. Radium was held in place in wax
was not until radium

ich were moulded to the surface to be treated. It '
dles that brachytherapy (previously called cunetherap}lr or
eeper seated tumours. Intracavitary

) began to be used for accessible and d
es or body tissues) methods became
odes were treated,

) and interstitial (into tumour mass

such as those of the cervix, uterus, tonsil or neck n
with external beam radiotherapy. Radium was not an ideal radionuclide
d a half-life of 1620 years, emitted rays of effective energy of 1.2
MeV and decayed to form radon (a gas). This presented considerable problems with
shielding. However. the use of brachytherapy was well developed before World War II,
|argely because of the limitations of the available external beam treatments.

The isolation 01 T:
technique Wwas quickly
lead cut-outs wh

casts or ?
cylinders or nee

was packed into
endocurietherapy
(into body cavities
popular and cancers
often in conjunction
as it was quite bulky, ha

After World War II the popularity of brachytherapy decreased with the introduction of mega-
r, developments in nuclear reactor technology produced new
radioactive isotopes that had the desired energy, specific activity and half-life for repeated use
and emitted no gas on decay. In 1961 afterloading techniques were introduced by Henschke
in New York. Automated remote afterloading became commercially available in 1979 and is

now the recommended means of delivering brachytherapy (NHTAP 1989).

use and application of brachytherapy in clinical
lability of high dose rate sources and computer

technology. These allow treatment to be given over a much shorter time period and also allow
for variation in tumour outlines and the position of the applicator in the tumour. For a number
of less common cancers. brachytherapy is well established as the definitive or boost treatment
and most studies in these areas aim to define best practice rather than prove overall benefit.
This is true for gynaecological malignancies such as cervical and endometrial carcinomas, but
also for skin carcinomas, head and neck cancers, some orbital tumours and anal cancer.

voltage equipment. Howeve

There has been recent resurgence in the
radiotherapy (Nag et al. 1995), with the avai

Development of radiation oncology in Australia

By the early 1900s most capital city hospitals in Australia had obtained X-ray tubes for
diagnosis. The effect of X-rays on tumour growth was observed and mainly used by
dermatologists to treat superficial skin cancers (Ryan et al. 1996).

By 1he‘end of the 19205 there had been considerable improvements in X-ray equipment used
f?_r radiotherapy. For example, in 1928 St Vincent's Hospital in Sydney was supplied with a
Victor Deep Therapy unit and in 1934 a separate department of radiotherapy was established.

']I‘élfémi;er.Husplifalrm B'risbane began operation of a radiotherapy department in December
26. During this time intracavitary radium was used in the treatment of cancers of the cervix

and endometrium.
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) - .
In 1927 the Commonwealth Government bought a substantial quantity of radium for

dmmbt_:tmn to hospitals in all States of Australia. It also established a Cancer Research
Committee w?lich met annually between 1930 and 1939 to discuss the latest developments 11
the use of mdlpm and X-rays in the treatment of cancer. With this yearly Cﬂﬂf‘fm“,and the
creation of radiu registrar positions in Sydney, Melboumne and Adelaide, expertise ™ cancer
treatment developed. Due to the high skin dose and limited penetration with the X-ray
machines then available for external beam radiotherapy, brachytherapy became 2 well
established treatment. -

The Australian and New Zealand Association of Radiologists was formed in 1935. It ater
becalme the Australasian College of Radiology and finally the Royal Australasian Colle€® .
Radiologists. The Radiation Oncology Standing Committee was formed in 1978 and became
the Faculty of Radiation Oncology of the RACR in 1994.

By the 1940s most radiotherapy centres had superficial and orthovoltage X-ray units of up to
400 MV and also had a supply of radium and radon for intracavitary and interstitial use.
During World War II there were significant developments in the field of radioactivity leading
to the isolation and subsequent production of a number of radioactive isotopes. Cobalt units
were also introduced in various States at around the same time as linear accelerators. Patients
were first treated by linear accelerators in Australia at the Queensland Radium [nstitute in
November 1956 and in January 1957 at the Peter MacCallum Cancer Institute in Melbourne.
Adelaide followed in 1957, Perth in 1962, Sydney in 1963 and Hobart in 1969.

Further growth of radiotherapy services 1 Australia has occurred more slowly. There are now
33 public and private radiation oncology facilities around the country, with variation among
the States and Territories in the numbers and types of services offered. The development of
radiotherapy services has not always been well coordinated, and has depended to some extent
on the support of individual activities. This has been in part due to the perceived high
establishment costs, debate about the best modes of treatment for cancer and a pervading yet
unfounded belief that cancer is incurable. Some of the units have been publicly subsidised by

community organisations.

Review of previous reports

background and focus for the present study, the reports of the
d where they were available. The inquiries into radiotherapy
n 1982 and 1995 are listed in Appendix 2, along with

In order to provide appropriate
previous inquiries Were reviewe
services in Australia held betwee
summaries of their reports.
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Iable 3.1 lists the recurring recommendations of these repcrls: In gen@l, the lnquirie:s med
that radiotherapy was under-utilised as a treatment for cancer in Australia, and that units in
most States required more equipment and staff. There was a need for more megavolgge
machines and associated equipment, more radiation oncology traineeships, more radiation
therapist (formerly therapy radiographer) positions and more medical physicists. The phasing
out of cobalt units for megavoltage machines was recommended in most of the reports
reviewed. Another issue commonly raised was the need for radiotherapy services to be
integrated better with other cancer treatment services, preferably in a comprehensive cancer
care centre.

Table 3.1

Recurring recommendations in the inquiries into radiotherapy services in Australia

« Radiation oncology facilities in each State should be organised around a comprehensive cancer centre madel to
ensure concentration of expertise, maintenance of high quality services and efficient use of capital resources.

- Radiation oncology facilities should comply with AHMAC guidelines for minimum standards.
+  Projections of future radiotherapy equipment and workforce should be periodically reviewed to take account of

changes in radiotherapy treatment patterns {including referrals and retreatments), technological advances and
cancer incidence pattems.

+ Future projections should be based on 45-55% referral rate for radiotherapy services since the current 38%
referral rate is below standards in other countries such as the UK, USA and Canada.

»  Cobalt units should be phased out with future megavoltage machines being linear accelerators.

+ More megavoltage machines and associated equipment are required 1o counteract the existing shortfall and
accommodate future increases ansing from population ageing, increased cancer meidence and population growth,

+  The number of radiation oncology traineeships should be increased to overcome existing staff shortfalls and to
ensure the effective operation of recommended additional equipment.

+ The number of radiation therapist training positions should be increased to counteract the shortfal arising from
insufficient Australian training positions and the worldwide shortage of radiation therapists.

+  The number of medical physicist positions should be increased to accommodate projected increases in equipment
availabality.

« Radiotherapy data collection should be improved to enable better analysis of equipment/staffing requirements
and provide assessment of the comparative cost effectiveness of radiotherapy.

+ Transport and accommodation needs of radiotherapy patients and their families should be addressed.
Source: see Appendix 2
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The 1,989. AHMAC report on radiation oncology (AHMAC 1989) concluded that major
deficiencies existed in the provision of radiotherapy services in Australia and recommen

that a planned program of incrcasing equipment hf:-undcrtuken immediately by Gm.rem]'m.‘..ﬂtﬂ
at both state and federal level. While there have been improvements since then, the report’s
recommendations were made without access 1o accurate estimates of cancer incidenc_c, ?ﬂd the
appropriate levels of equipment and staffing were underestimated significantly. The incidence
of cancer has continued to increase and the Australian population has continued to age;
placing further demand on services. As cancer treatment technologies develop and the
demand for services grows, there are calls for changes in the way in which cancer services ar¢
organised and delivered to patients.

|In view of the substantial number of reports on radiotherapy issued since 1982, the
| Working Party acknowledges that governments and health care organisations recognise
imajor problems with the provision of adequate resources for this technology.

1
L
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4. Effectiveness of radiotherapy

Radiation tfeatme_m of cancer is a vast topic. There are many types of disease, their different
stages require varied approac I

Mo hes and there are numerous complex issues related to the
ceiinical aspects of treatment, use of resources and measurement of outcomes. Rather than
attempt to address all these issues, the Working Party decided to begin this chapter with a
brief review of the overall effectiveness of radiotherapy, followed by a more detailed analysis
of the use and effectiveness of radiotherapy which is based on reviews of the treatment of
selected cancers,

Consideration of the effectiveness of radiotherapy must be interpreted in terms of the quality
of evidence upon which it is based. The overall clinical objective is to identify the optimal
treatme{n strategies for selected cancers. However, there is insufficient rigorous evidence
comparing patient outcomes following surgery, chemotherapy, radiotherapy, or combinations
of these modalities. Consequently, the place of radiotherapy in the optimal management of
cancers has not been clearly defined and this has impeded the full acceptance of radiotherapy
as a branch of oncology rather than a technical tool in cancer management.

There is a paucity of randomised controlled evidence in this area. The randomised controlled
trials that have been done tend to compare techniques of delivery or dose sizes within
radiotherapy practice rather than compare the effectiveness of different modalities. This is
principally because cancer treatment usually involves a combination of different treatments,
but also because radiotherapy has become so established in the treatment of a number of
cancers that randomised trials would be considered to be unethical. However, despite these

difficulties, any controversy about the use of any modality as a definitive treatment should be
resolved bv a randomised controlled tnal.

Recommendation:

e In cancers for which there is insufficient evidence about treatment ocutcomes, further
controlled trials should be undertaken to identify the opt_im:a_l treatment strategies,
and to address the Iack of evidence from randomised controlled trials.

Measures of benefit for radiotherapy

Radiotherapy may be used singly as the primary curative method, or as adjuvant therapy with
surgery or cl.iemotherapv or both. Radiation is also used to palliate the symptoms of locally
advanced or metastatic disease and to improve quality of life.

As a single method of treatment undertaken with curative intent, mc%iotlwmpy Es a local or
regional form of therapy that is often an alternative to surgery (Prosnitz et al. 1983). _If the
probability of cure is equivalent for thle two methc_&ds, l.;hc choice |:tet}=-'een them will often
depend on referral practices, availability and relative risk of morbidity. In the case of larger

! 29
Consultation drafi—September 1996




y has a higher likelihood of tumour cure. However, primary

fumours, surgery usuall |
loyed in neoplasms that are technically unresectable or require

radiotherapy is often emp in.
curgers that is excessively mutilating.

ombined with surgery in more advanced tumours. The rationale

i< to enhance the chance of cure and improve functional results by resecting clinically
apparent disease and delivering moderate radiation doses to potential residual microscopic
rumours in the primary site or regional areas or both. Radiotherapy is also used as an adjunct

to chemotherapy.

Radiotherapy is frequent ly c

Over recent decades, there have been impressive technological and clinical advances in
radiotherapy and these have increased the benefits of the treatment for patients. Indicators of

these benefits include higher survival figures, organ preservation techniques, palliation of
symptoms and improvement in quality of life.

Survival
Morgan (1993) has summarised the significant improvements in survival achieved for a

number malignancies primarily treated with radiotherapy.

Table 4.1
Improvement in five-year survival with radiotherapy treatment

Orthovoltage X-rays Megavoltage X-rays

Cancer

1950s 1970s 1990s

(%) (%e) (%)
Hodgkin's disease 30-35 70-75 70-85
Carcinoma of cervix 3545 5565 55-85
Carcinoma of bladder 0-5 25-35 25-45
Seminoma of testis 65-70 9095 95-98
Carcinoma of tonsil 25-30 40-50 40-65

Source: Morgan 1993

Organ preservation
Radiotherapy is used for this purpose for carcinoma of the vocal cord, conservative

management of breast cancer, carcinoma of the anus and in the treatment of subclinical
disease without mutilating surgery, for example radical neck dissection (Morgan 1993).

Palliation of symptoms
Radiotherapy has a major role in the palliation of symptoms of a number of cancers,

particularly the palliation of symptoms of metastases in the bone and the brain.
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Quality of life

r}’llgectomy

: y col .

=71+ and avoid amput ?::Tlmh}ln tleostomy or other more extensive and
Some cases; and

atj
halt or delay progression of the illnesg

The role. of radiotherapy in the treatment of selected
cancer sites

The use a:t!d effectiveness of radiotherapy have been assessed in the treatment of
the following cancers:

* lung

* breast

* prostate
* rectum
*  cervix

+ Hodgkin's disease
+  bone/brain metastases

hosen either because they have a relatively high incidence in the
radiotherapy has a significant role in their treatment. For
ommon and is an example of a cancer where the treatment
the disease and there are alternative treatments. Hodgkin's
rtant to evaluate because it often begins in early adulthood

These cancers were ¢
Australian population or because
example, cancer of the breast 15 €
modality depends on the stage_of
disease is not common, but is fmpo
and radiotherapy offers a possible cure.
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Lung cancer

Lung cancer is the third most common malignant HFUP]?STH in Australia, with an age-
standardised incidence of 29.2 per 100,000 population (Jelfs et al. 1996). However, lu_ng cancer
is the leading cause of cancer mortality with a death rate f:rf 38 per 100,000 population in 1994
(ABS 1995). It is the most common cause of cancer death in males, causing 4,810 deaths in
1994 (a death rate of 54 per 100,000 males). For women, death rates have lncrea:sed from
14.5 per 100,000 females in 1984 (Abraham etal. 1995) to 21 per 100,000 females in 1994 (ABs
1995). In 1994, 1887 women died from lung cancer. Most lung cancer deaths occur after 55

vears of age.

Non-small cell lung cancer (NSCLC) _

The treatment of NSCLC makes up between 10 and 20 per cent of the workload in many
radiation oncology units (Hamilton et al. 1992, Maher et al. 1993). Th».i-: pmgnusi; for pati.'e:nts with
NSCLC is poor , although early stage disease is curable h:«__e‘ surgical rcsectmt_l or radical
radiotherapy. Two-year results from the CHART (Continuous Hypﬁrﬁ'ac_tmnated
Accelerated Radiation Therapy) trial show that small frequent doses of radiation can improve

both tumour control and survival in patients with NSCLC (Saunders et al. In press).

Use as palliative therapy

Several reports have established the efficacy of relieving the symptoms of NSCLC with
external beam radiotherapy. (Awan etal 1990, MRC 1991). Both intrathoracic and extrathoracic
symptoms such as haemoptysis, cough, dyspnoea and chest pain are effectively palliated.
Radiotherapy is also effective in reducing the pain and suffering associated with skeletal,
hepatic and brain metastases as well as having a useful role in the alleviation of superior vena
cava syndrome and spinal cord compression. Many patients with spinal cord compression

resulting from metastatic lung cancer may be effectively managed by radiotherapy alone,
without surgical decompression (Awan 1990).

Traditionally a two-week course of treatment has been used to give an acceptable level of
palliation. Recent trials have suggested that fewer larger fractions over a shorter period may
be just as effective (MRC 1991). However, while a short hlgh dose ——— foiay ba b
appropriate for a patient with a very short life expectancy, such rtirent o ofle et
appropriate management for a patient with a good performance status or exhibiting a lon
natural history. In these circumstances the cost savings of a shor Sl g g
frequently offset by a poorer level of palliation and the subsequent need to rei:::}iﬁgr ‘I.E 991)
Use as an adjunctive therapy ;

Comparisons between surgery and radiation therapy for

bECHI.]:SE of a difference in staging techniques (B Ezji % Pai:l;lf gsgt;}gcg}zng cancer are difficult
available evidence, the giving of adj}wam radiotherapy afier 'Curaltiv the bfLSJS of the

does not have an impact on the survival of the patient (Shay, 1952} ; resection for NSCLC
curative resection results in a small amount of gross residuym tha.ut mﬂwever, when the
remove, radiation may play a significant role in locoregion € surgeon is unable to

P al co ;
practice of pre-operative radiation has no overall suryiyg] ntrol (Bezjak & p

benefit i
1994). amstyp & Skovgaard Poulser
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Combined a.lpproaches such as chemotherapy and radiotherapy for inoperable or locally
adva.nced dmf:asc may produce better results than the single modality approach. Someé 0 "
stuqms have indicated a modest increase in survival after combined chemotherapy and
radiotherapy for NSCLC (Damstrup & Skovgaard Poulsen 1994, Mirimanoff 1994, Schaake-Koning et al.
1992, NSCLC Collaborative Group 1995).

Brachytherapy

Since the 1960s Halaris has accumulated extensive experience in the use of brachytherapy.
including its use in the treatment of inoperable lung cancer and residual disease at the time ©
surgery (Halaris et al 1988). HDR intraluminal brachytherapy has been developed in the last
decade primarily to provide palliation of symptoms (Chang et al. 1994), prevention of atelectasis
and control of haemoptysis, particularly in frail elderly patients, where a single HDR
treatment is preferable to a two-week course of external beam treatment. As up to 50 per cent
of patients treated radically with external beam radiotherapy for NSCLC fail in the primary
site, the use of a supplementary intraluminal dose by HDR brachytherapy is currently being

investigated.

Small cell lung cancer (SCLC)
SCLC represents approximately 25 per cent of all lung cancers and is usually treated with

combination chemotherapy with or without radiotherapy. The studies reviewed report an
improvement in local control in patients receiving chemotherapy and radiation treatment as
opposed to those receiving chemotherapy alone, with corresponding significant improvements

in survival (Pignon et al. 1992).

Bjé?ﬁiﬁaﬁw treatment i%"'f'iﬂﬂ;",'i:amcer and;.%'

Radjutherap};-'hasanin;pféftaﬁ in the
small but significant role in curat :g-_thg;apy.

Breast cancer

ence of cancer of the breast is 65.5 per 100,000 females (Jelfs et al.

th age and the disease is most common in older women. Breast
cancer in women after non-melanocytic skin cancers and is
th in women. In 1993 it accounted for 19 per cent of all
The mortality rate is 30 per 100,000 females, with
lso 17 male deaths from breast cancer (ABS 1995).

The age-standardised incid
1996). The incidence rises wi
cancer is the second most common
the most common cause of cancer dea
female cancer deaths (Abraham et al. 1995).
2,655 deaths in 1994. In 1994 there were a

mbinations of surgery, radiotherapy and chemotherapy.
conserving surgery and less commonly after total

cer is not yet clearly defined and this is the

Breast cancer is treated with c0
Radiotherapy is used commonly after breast-
mastectomy, but its role in trealing breast can

subject of a number of current studies.
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tly been evaluated
f early breast cancer has recen '

. t the treatment 0 earl) e
The Working Party ﬂgFed ?znmﬂuee on Quality of Care an]t;l HEE:E:H?::(EEISESD i{:{ . iﬂ ;
e MRC'Sta:uilgcgiines for the management of early breas

its climical practice

{ ary below.
drew on the findings of this report for the summar

erving surgery ) ) 3
Rﬂdfﬂfﬁf‘;ﬂﬂ":ﬁ bthr:aosi:r{::llsﬁsk of local recurrence with mdmtherapy after breast
QCHOC foun

. A r cent per year. The
ing surgery for early breast cancer is between one a:setr\"-’;;il;em to bfmst in patients
ndicationt for boost irradiation are not well defined. Hn:n:ﬂ-r 3.0 o
'"Fiifamn%t'm marein of resection has been associated with a 30 per ¢
with a positive B

i / - ring surgery showed a
Studies involving the omission of radmtheral?' ?ﬁer b;ﬁﬂ:::;z:z}“i Zucge gﬁ ik
; g . i -
statistically significant difference in favour of giving . : | |
hTﬂ“S“Cﬂ“}a::iLﬁ::um mastectomy. The recurrence rate without radiotherapy was nearly
recurrence ) : .
10 per cent within two years and up to 40 per cent at eight years,

The QCHOC guidelines concluded that there is good evidence from randomised controlled
trials that radi;ﬂ'lerapy after breast-conserving surgery significantly reduces the risk of local

recurrence, and that the omission of radiotherapy even in carefully selected cases leads to an
increased risk of local recurrence.

Although adjuvant radiotherapy is fre

quently omitted in elderly women, there appears to be no
objective evidence to show that

this does not incur an increased risk of local recurrence,

However, there is one reported study with a very short follow-up which suggests that the
benefits of adjuvant radiotherapy are greater in women aged 55 years or less (Veronisi et al
1993). The decision to omit radiotherapy following conservative
weighing of the benefits of avoiding the side effects and inconvenience of radiotherapy
against risks of local recurrence and the possible need for later mastectomy,

The QCHOC guidelines also stated
breast may experience discomfort in the breast in the |op
years. They are extremely unlikely to be ab|
cosmetic result can depend on a number of
technique and the extent of surgery.

in the first two
breast. The end

Radiotherapy post mastectomy
Post-mastectomy radiotherapy to the chest wall
both early breast

1995).

Various criteria have been Proposed to justify mdiﬂﬂ'ltrapu »
recurrence. The decision to gjve POSt-mastectomy ragioty-n.. 4 Meang of
based on one or more of the following (qcHoc 1995,

the number of nodes involved

the existence of extracapsular spread

— _'__‘—-—-—..._,___ — T —
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the size of the tumour (> § cm)

the involvement of margins

Among women with tumours larger thy, 5c

nmph nodes, the incidence of locg] recurre m
jollowed by irradiation. It is possible T
qrvival of post menopausal womep

lin d:ameterhur with four or more positive
 greatly diminished if mastectomy is

that irradjgy;
= adiation after mastectomy also increases the
echt & Houlihap 1995),

The QCHOC study concluded that there i$ N0 consensus regarding the use of radiotherapy

aﬂe_r m:"'St"z_mOmy fpr early breast cancer and recommended further clinical trials to determine
the indications for its use.

Ductal carcinoma in situ (DCIS)

DCIS is a variant of breast cancer that requires special consideration. With DCIS, the risk of
local recurrence is related to the cytonuclear grade, as high grade DCIS is more likely to recur
than low grade DCIS. The role of adjuvant radiation treatment following complete local
excision for DCIS is uncertain. Several prospective, randomised clinical trials are being
conducted and further results are anticipated over the next few years (QCHOC 1995b).

Radiotherapy after axillary dissection
Axillary lymph node status is the most powerful single variable in the estimation of prognosis

for primary breast cancer. The benefits of axillary dissection in eradicating nodal disease are
uncertain. However a recent review by Recht has shown that either surgery alone or
radiotherapy alone may result in a one to two per cent recurrence rate (Recht & Houlihan 1995).
When dissection of the axillary contents has been carried out, the risk of arm lymphoedema is

increased substantially by the addition of radiation treatment (QCHOC 1995b).

Adjuvant chemotherapy

There is strong evidence that syste
multi-agent chemotherapy or ovarian a
risk of recurrence and death after treatm

stematic adjuvant therapy with anti-oestrogen tamoxifen,
blation (in women aged 50 or less), can reduce annual

ent for stage [ or II breast cancer (QCHOC 1995b).

f . . siepificantly reduces the risk of local
Rad ¢-copserving surgery sis

I diotherapy affe:: breafs diotherapy, even i carefully selected cases, leads to an
'":::: eﬂ:& i Em;is::;l: :ec]:rrence. It is noted that thisis the subject of ongoing

sed risk of lo

Fandomised controiled trials. i
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| There is no consensus regarding the use of radiotherapy after mastectomy for early ‘
‘breast cancer, Further clinical trials are required to determine the indications for js
|ase.

L |

Prostate cancer

Prostate cancer is the most commonly occurring cancer among males, with an age-
standardised incidence rate of 50.4 per 100,000 males (Jelfs ct al. 1996). Prostate cancer is the
second highest cause of cancer death in men in Australia, with 2590 deaths in 1994

(ABS
1995). The nisk of cancer of the prostate increases with age, with 95 per cent being detected ip
men who are 60 years of age or older (Abraham et al. 1995).

Prostate cancer tends to progress very slowly so that not all men with the disease will die from
it. In fact, many elderly patients with cancer of the prostate die from another cause and may
not know that they have this cancer (Johansson et al. 1992). Australian data show that the
mncidence of prostate cancer is rising (Abraham et al. 1995). This

reported increase may be in par
attributable to increased detection as a result of the growing use of Prostate Specific Antigen
testing (McCredie 1995).

There is considerable controversy about the treatment of prostate cancer. The options are
“watchful waiting” (which reserves treatment for symptoms or complications), radical surgery
or radiotherapy. As with other cancers the literature confirms the lack of controlled clinical
trials comparing the effects of intervention in the form of surgery or radiotherapy either with
each other or with expectant management.

The watchful waiting strategy is based on the average 10-year observed time from diagnosis to
the need for palliative treatment. A pooled analysis (Chodak et al, 1994) has shown that
observation plus delayed hormon

e therapy gave an 87 per cent 10
survival with low grade tumours. Advocates of early treatment

or radiotherapy argue that delayed treatment may
cure.

-year disease-specific
) . in the form of radical surgery
TISS an important opportunity to provide

Radical prostatectomy 1s advocated strongly in both the USA and Australia, althou gl thiese e
no adequate Australian studies to justify the argument, None of the available studies from the
USA can be regarded as definitive trials comparing outcomes ip men treated by radical
prostatectomy with those treated on an expectant basis, ﬁhhuugh this issue is now bei
addressed by the Prostate Cancer Intervention Versus Observation Trial (PIV oT) :"i
Brawer 1995), the Scandinavian Prostate Cancer Group (Norlen 1994) and a UK stygd (Wilt )
1995) which will compare radical prostatectomy, radiotherapy ang o Y (Barry et al.
The results of these trials will be critical in establishing a Pl'(;p-e,[ basis £ mﬂlﬂgﬁmEI}l:
for localised prostate cancer. Or treatment decisions
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10-year disease-

geview of a number of large uncontrolled case series has shown a 91 per cent
on el al.

; ific survival fnlln\vll'fg radical surgery for apparent organ-confined tumours (Wass
0. In th;_at review, radical surgery for early stage pms;gte cancer showed a surgica
portality of 1.1 prieni and a significant morbidity with a complete incontinence rate of 7peT
. impotence in at le.rast 32 per cent and urethral stricture in lg er cent. Radiotherapy 1
qow undergoing extensive study due to its apparent lower rm:u*i:ri{i]ijl and survival rates which
e comparable to those nf surgery, with an 86 per cent 10-vear gs case-specific survival rate
gagshaw ¢t all. 1'-?"?4].'. The review by Wasson et al. (1993) Shﬂ-“'t;d a mortality rate of 0.2 per cent,
s complete incontinence rate of 1.2 per cent and a stricture rate of 4.5 pfr::ent. Radiotherapy
joes cause significant early bowel and wrinary symptoms but these ;;ubsi de with time.

When radiotherapy is used with curative intent, there is evidence that conformal treatment.
which delivers a hlghf:f d?sﬁ: of radiotherapy locally to the prostate, produces better local
control and fewet ,F"de effects than does standard therapy. However, this technique has not
neen widely used in Australia, :

Brachytherapy
A variety of brachytherapy techniques have been used for prostate cancer treatment.

Variability in patient selection, technique and the lack of randomised controlled trials
incorporating brachytherapy means that it is too early to determine the role of this treatment
for prostate cancer and at which stages its use is appropriate (Mazeron & Boisserie 1993).

Advanced prostate cancer
in the treatment of advanced prostate cancer, surgery has little role. Ext

adiotherapy has an effect in palliation of symptoms, although there is no evidence of
ncreased survival (Steinberg et al. 1990). However, external beam is a safe and effective
modality for the palliation of pain in patients with metastatic disease from prostate cancer
{Bagshaw et al. 1992).

| FLA
Radiotherapy is o less effective than radical surgery for early prostate cancer and may
produce lower morbidity. However, the impact of both these modalities on survival
with expectant management is not yet clear and will remain unclear

‘when compared
d controlled trials are available.

?umil the results of current randomise

Rectal cancer

The incidence of rectal cancer is 13.5 per 100,000 population (Jelfs et al. 1996). Approximately
83 per cent of colorectal cancer occurs in those aged 35 and over (Abraham et al. 1995). Rectal
:ancer caused 1,099 deaths in 1994. The mortality rate is 6 per 100,000 population, or 8 per

100,000 males and 5 per 100,000 females (ABS 1993).

nt for rectal carcinoma, either in the form of
ly by anterior resection with maintenance of

urfence rates following surgery alone are high,

Surgical resection is the primary treatme
thdominoperineal resection or increasing
“ontinuity of the bowel. However, local rec

. B e —
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een 20 and 70 per cent depending on the stage of disease CHAURRCEL 1) <N
S L f locally recurrent disease, pre-

ranging bef® hed palliative
]| established palhatiV e :
to the well e : diation therapy or a combination of both (the sandwich

:Lpilr::;:;.la?f br:;?::g(;vatuated. There have been no definitive conlrolle'd trials using this
1e-:~hniq1:e, but a report including results from a single surgeon {thlfs ellmmatmg one of the
hiases of other studies) suggests benefits from the sandwich techn_ique in terms of both
locoregional control (3 per cent recurrence at five vears) anfi S}lmval (86 per cent at five
vears) (Botti et al. 1994). Controversy remains as to the best timing of such therapy, and the
optimal dose to be delivered has et to be defined (Myerson et al. 1995).

influence resectability of the tumour, to provide
cells unaffected by surgery and to minimise the
o tumour cells at the time of surgery (Cummings 1992). Most controlled studies
ficant decreases in local recurrénces which is a valuable response in itself,
ed a reproducible statistically significant change in five-year survival

ve treatment has the potential to

Pre-operati :
se of fully oxygenated tissue

optimal respon
spread of viabl
have shown signi
but have not demonstrat
rates (Marsh et al. 1994).

Patients who have undergone apparently complete tumour resection and have been found to
have tumour extending into perirectal tissues or regional lymph node metastases are those

usually selected for post-operative adjuvant radiotherapy (Cummings 1992). Post-operatively
delivered radiotherapy has given only small reductions in local recurrence rates. These rates
are inferior to those achieved with pre-operative radiotherapy for rectal cancer. Survival rates

appear to be unaffected (Treuniet-Donker et al. 1991).

In patients with inoperable tumours, high dose radiotherapy showed conversion of an
inoperable tumour into an operable tumour in 80 per cent of patients in one study, with
complete eradication of cancer on histological grounds in at least half of the atie;qts Tho
who remained inoperable or who had residual tumour in the operative s ecinI: . B
incurable. Radiotherapy therefore gave a high probability of cure to a e

cent of patients with what were considered to be inoperable cancers Ppr?xlmately *0 pes
results of this study await confirmation by other groups. (Krook et al. 1991). The

As with other forms of tumour, there may be an a : 5
radiotherapy. Most studies have focussezi on h‘:ghd;:;as:s’t’} combinin
chemotherapy being delivered before, during or after post-o op
modality treatment of this type for patients with deeply invap‘-:
involving the regional nodes improves the rate of fosal GﬁntrSl
cent reduction in death rate (Krook et al. 1991), a

ining chemotherapy with
erative radiotherapy with
rative irradiation. Combined
ve rectal cancer or cancer

I and has demonstrated a 29 per

Brachytherapy
Brachytherapy does not have an established role in the treg

' tme ;
cal co nto
does offer reasonable local .mro] with acceptable morbidity j Fprimary recta] cancer but
unresectable rectal cancer (Minsky etal 1991). However, jnt In locally advanced .
with localised pre-operative external beam radiotherapy, mmca"!ta_ry Irradiation orl;‘?cu;re
ay combine

beam therapy alone (Gerard ¢t al. 1994). Provide ap a]
an altemative t |
o externd

e et
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{:‘gmpﬁ&'ﬂﬂﬂﬂi’ of treatment
effects following ad) .
f"*c"]:teﬂs iafitis. diarﬂfoe;::?“ radiotherapy given pre-operatively, post-operatively of both,
Sufi'tioo of chemotherapy to th Nausea are relatively well known EFf!:'kholm eral. 1993). 10€
afonl-aan 1994). Although infreq:e:.lrfalﬂem regimen has raised concern about tissue toxicity
b iti » long-term radiation ; i
. . : effe cludin
s bﬂ::ﬂtiﬁ Mdﬂ:mwc] obstruction, because mmouricizlaslﬂda;lsg : :;:::i?;tli?:m are d
ssary. However there is evi ' 5 o
n;;; v can reduce acute anf; f:;':deooc th".“ careful attention to the technical details of radiat1on
therap. ronic radiation side effects (Frykholm et al. 1993)-

BT

ary rectal
in the

ER’di“m‘;ﬁE }; '::!T“ﬁw as an adjuvant to surgery in the treatment of prim
can :'-er: important role in the management of local recurrence and
palliation of unresectable tumours.

‘When surgery, radiation therapy and chemotherapy are combined to treat primary
rectal cancer there may be a benefit in terms of survival. ;

L e

Cervical cancer

The ?noidenoe of cewiooi cancer is 10.2 per 100,000 females (Jelfs etal. 1596). Cervical cancer
risk increases with age; In 1988 the median age at diagnosis was 46 years (Jelfs 1995)- Cervical
cancer has a mortality rate of 4 per 100,000 females, causing 336 deaths in 1994 (ABS 1995).

d by the [nternational Federation of Gynaecology and

tional Union against Cancer (IUCC), but does not by itself
latively constant between 1950

cent for stage I, 60 per cent for
et al. 1988). Prognostic
olvement and for

Clinical staging has been unifie

Obstetrics (FIGO) and the Interna
determine treatment. According to FIGO data, outcome was re

and 1980, with five-year survival rates of approximately 80 per
stage I1, 30 per cent for stage 111 and 10 per cent for stage IV (Petterson
factors that determine outcome are stage, tumour bulk, lymph node inv

radiotherapy. prolongation of treatment time.

The two forms of radical treatment for cervical cancer a
Irradiation has been used since the 1920s and radical hysterectomy was first described by

Werthiem in 1895. For early stage disease there is little difference in outcome with either
radical surgery or radical radiotherapy but, in stage 1IB and above, radical surgery as the sole

treatment has little application.

re surgery and radiotherapy.

on of external beam and intracavitary
cept for gmall tumours and disease in situ where the likelihood

per cent and brachytherapy alone may be used. The aim of

ix with brachytherapy and to use external beam
hile limiting the rectal and bladder dose with
- usually precedes intracavitary insertions
better than a single insertion. The presence

Radical radiotherapy
Radiotherapy as a radica
(brachytherapy) treatments, €X

of nodal spread is less than two
treatment is to achieve @ high dose 10 the cerv

irradiation to treat the pelvis and pelvic noazios+ W
appropriate shielding. External beam radiotherap

where fractionation into two OF more insertions 15
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of involved pelvic or para-aortic nodes is one of the reasons fgr treatment failure. Pa’a'acnig
nodes are pathologically involved in 10 per cent of stage I pahen?s, 20 per cent'of.stage I
patients and 30 per cent of stage I1l patients. In randomised studies by the Radiation Ther,
Oncology Group (RTOG) and European Organisation for Research and Treatment of Can,
(EORTC) the use of extended field external beam radiotherapy to treat both the pelvic ang
para-aortic nodes has resulted in statistically significant improvements in overall survival
rates. The benefit is greatest for women with stage IIB or stage [II disease who have the
highest likelihood of spread (Rotman et al. 1995).

Low dose rate (LDR) brachytherapy is a well established treatment which has been used since
the 1920s. Although a randomised comparison between LDR and high dose rate (HDR)
methods has not been carried out, there is no difference in control rates or complication rates
between the two. LDR involves two insertions about 10 days apart and HDR requires three or
four insertions integrated with external beam irradiation (Atterbury 1993).

In major institutions, the five-year survival and severe complication rates by clinical stage for

radical radiotherapy alone are: stage IB, 85 and 4 per cent; IIA, 75 and 6 per cent; [IB, 65 and
10 per cent; and II1, 40 and 12 per cent (Crook & Esche 1990).

Radical hysterectomy

Radical hysterectomy is an alternative treatment for early tumours (IB and IIA less than 3 cm)
in pre-menopausal women of thin build and good health. Cure rates are similar to those found
with radiotherapy. The operative mortality is 0.5 to 1 per cent and the overall rate of serious
or fatal complications is 2 to 8 per cent. There is no evidence of a curative role for either pre-
or post-operative radiotherapy, but pelvic irradiation for high-risk patients after hysterectomy
may improve locoregional control. Likewise, there is no evidence that surgery following
radical radiotherapy for bulky primary tumours increases survival, but local control is likely to
be improved. Recurrent tumours after radical hysterectomy may be amenable to further
radical surgery including pelvic exenteration or to radical radiotherapy. Either treatment can
result in five-year survival rates of 30 to 40 per cent (Crook & Esche 1990).

Chemotherapy

Chemotherapy has no defined role in curative management of carcinoma of the cervix but
short-term palliation of symptoms in recurrent disease is often seen.

Radical radiotherapy and rad_icai :s;ﬁrgery produce t'_he'same survival éﬂf(::pm'esi when
used to treat early stage cervical cancer. : : :

Radical radiﬁtfherap}; alone is an effective treatment for_:mpfé-adﬁx_ﬁced _ﬂisease’ {stage
|IB or above). ' S il
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HodgKkin's disease

The incidence of Hodgkin's disease is | 9
disease 1s more common in males tha;n )
voung adults and the other in the elderl i

0.3 per 100,000 population, with 48 m
1904 (Jelfs et al. 1996, ABS 1995).

per 100,000 population (Jelfs et al. 1996). Hodgkin's
females and shows two peaks in incidence, one in
Y (Jelfs etal 1996). The disease has a mortality rat¢ of
ales and 27 females dying from Hodgkin’s disease in

Hodegkin's dis i :

characterised ;;SSa:iiregﬂ;fénam neopi[asm of the lymphatic system of the body, usually

odgn's disese is know, bt .y s ] o
5 ., ] 1T may . . f i

exposures and/or genetic predisposing fait(1rscauae':1 Dyl GG

Radiation :
chcmnthcr:]e‘:aa? alfi;ne{ chematht_:r_ap}’ alone, and radiotherapy in combination with
isanse {Smﬂ; 19:“6 ;&:twe modahyes in the treatment of the various stages of Hodgkin’s
_’}' ccurate staging of the extent of the disease is essential for treatment to
be successful (Weinshel & Peterson 1993).

Radiotherapy is the treatment of choice for early stage non-bulky disease (Biti et al. 1992, Barton,
Met al, 1995, Hoppe et al. 1994). It provides a 14-year freedom from progression rate of 93 per
cent. and 2 Sl.m..’ival rate of 75 to 82 per cent. For bulky disease, radiotherapy is used in
conjunction with combination chemotherapy (Urba & Longo 1992). For patients with advanced
disease, combination chemotherapy is the treatment of choice. The addition of radiotherapy
may prolong duration of remission in several sub-groups, including those patients with bulky
disease (Prosnitz et al. 1988, Fabian et al. 1994).

As patients now survive for many years after treatment, late unwanted side effects attain
Ily if quality of life is affected. Late side effects are well

d cancers and cardiac and thyroid disease (Boivin et al. 1992,
Special attention to choice of treatment and treatment

greater significance, especia
understood and include secon
Morgan et al. 1985, Zinzani et al. 1991).
protocols are reducing long-term complications.

Ra'djath.le;:apy is effective in treating non-bulky early stage Hodgkin’s disease.
Radiotherapy is effective in conjunction with chemotherapy for -bniky-smge:ﬂ-ﬂgg;gmfs:
disease. i S s R

Palliation of metastatic disease

In Australia, palliation of symptoms of cancer in either metastatic, recurrent, locally advanced
Dn inl;s p;?a]llnl:epdiseas ¢ may account for up t0 60 per cent of the workload of a radiation
r ]

oncology department.
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The development of a bone metastasis is a common event for the cancer patient. The
incidence of bone involvement ranges from 23 to 84 per cent among various forms of cancer
(Tong etal, 1982). The most common primary lesions which give rise to metastases of the bone
are carcinomas of the prostate, breast or lung (Mauch 1982),

Metastases to the brain occur in 15 to 20 per cent of patients with cancer. Of those with such
metastases, approximately 40 per cent have a solitary brain metastasis (Epstein et al, 1993). The
most common primary lesions that give rise to metastases of the brain are carcinomas of the
lung or the breast (Ultmann & Phillips 1987).

Treatment of metastatic cancer to the bone .
Localised radiation therapy is a highly effective modality in the treatment of bone pain,
offering partial or complete relief in 73 to 96 per cent of patients treated (Mauch .I 982). The
probability of relief appears slightly better with metastatic breast cancer than with carcinoma
of the kidney or prostate which require higher total doses. Patients can often be treated on an

outpatient basis with megavoltage treatment. This treatment is usually well tolerated, with
little morbidity.

There is some controversy regarding the total dose and number of treatments required to
treat bone metastases. Although disputed (Blitzer 1985, Ciezki & Macklis 1995), studies have
shown that low-dose short schedules are as effective as more protracted programs (Needham et
al. 1994, Tong et al. 1982, Price et al. 1986). There are some data on retreatment rates and symptom
control information for the shorter treatment schedules (Mithal et al. 1994), which show that

patients can be retreated with a similar response to initial treatment, but this needs to be
confirmed with prospective randomised studies.

The course of therapy may vary with the patient's location, performance status and predicted
life expectancy. For a patient with bone metastases and a reasonably good life expectancy, a
high dose fractionated course of treatment to delay or prevent onset of Symptoms may be ’
Justified. The use of a single fraction may be mo

T¢ appropriate in a patient Jivin h
kilometres distant from a treatment centre, ¥ B hundedsof

For patients with extensive metastases, alternative approaches such a5 g
endocrine therapy and/or chemotherapy may be used as wel] a5 radioth

treatments to multiple sites will involve frequent attendances at hospita?r?g'y, as (e sequentlal
Mithal et al. 1994). Hemi-body irradiation has been used to contro| Pain in se]]em & Maf:khs 19*_?5,
extensive metastases. A further altemative approach 1o (he relief of myps, ected patients with
administer a radionuclide which concentrates at sites of inc tocal pain is 1o

reased bope
89 is now being evaluated (Robinson et al. 1995). In conside fumoy

o : , ring EXtensive yge
therapy, its impact on the ability to give effective doses of chemot

B ; herapy
considered in appropriate patients.

ystemic therapy with

er. Strontium-
of radiation
also needs to be

éﬂadiotherap}f is highly
disease of the bone.

effective for palliation of symptoms of localiseq metq
Statie
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Recommendation: ' —_—

e A study should be undertake

n to determg
treatment by radiotherap}- o nn

: mine hest practice guidelines for the
metastatic cancer to the bone.

——— ]

Treatment of metastatic cancer to the brain

treatme i . :
The : : nt of most patients with brain metastases is palliative and quality of life
considerations assume paramount importance. In gene

1995, Weisstnan et al. 1991,

The optimal therapy for a patient with brain metastases depends on the tumour type and

climeal setting (Boume 1991), Generally, these cancers are treated with radiation, surgery,
chemotherapy, or a combination of these.

Whole brain irradiation therapy is the current standard treatment for brain metastases resulting
in an increase in the median length of survival of three to six months. Studies have also
shown that short treatment schedules provide as good palliation as long radiation schedules
(Haie-Meder et al. 1993, Kurtz et al. 1981).

Surgery plays a primary role for a selected group of patients with solitary surgically accessible
brain metastases, and is restricted to younger patients with limited systemic disease and good
performance status. Although surgery plus radiotherapy has been found to be superior to
radiotherapy alone in the treatment of single brain metastases (Patchell et al. 1991) radiotherapy
alone remains the treatment of choice for most patients. This is because only about 40 per
cent of brain metastases are single and potentially resectable. In addition, nearly half of
patients with single metastases are not candidates for surgery because of the inaccessibility of
the tumour, the presence of systemic disease or other factors (Ciezki & Macklis 19935, Patchell et al.
1991). Stereotactic radiosurgery, a new technique in which brain tumours can be irradiated, is
now being used to treat this condition. It is described in Chapter 9. There is a need for
rigorous studies in this area as there is still controversy about the existing evidence.

[

Radiotherapy is effective palliation, either alone or in combination with surgery, in the
treatment of metastatic cancer to the brain. i

s —

Recommendations:

® A study should be undertaken to determine best practice puidelines for the
‘ treatment by radiotherapy of metastatic cancer to the brain,

A study should be undertaken to determine the effectiveness in a._ggg:gmlleﬂ:'élinical o

i trial environment of radiosurgery in the treatment of brain metastases.
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5. Cos-ts and cost effectiveness of
radiotherapy services

In Australia, as in other comparable countries, there has been a lack of coordination i1 the
developmerft of radiotherapy services. First, in contrast with the adoption of new
pharmaceuticals or new procedures, there are high initial cost commitments in establishing
facilities. Second, in common with other treatment modalities, there is a lack of data about
whether these costs are justifiable in the long term. Aus ralian information on the costs and
cost effectiveness of radiotherapy is very limited. The data are difficult to obtain because of
the way that costs are collected and reimbursed in this country, especially as some COStS 7€
bome by the Commonwealth Government, some by state governments, and other costs are

privately borne. Also, there is a lack of rigorous scientific clinical evidence upon which t0
base studies of cost effectiveness.

The available Australian and overseas evidence on costs and cost effectiveness is summarised
below. These studies vary widely, with some including total hospital costs and others
assigning costs to patient benefit or life years gained. Others have compared a range of
common medical interventions but it is not possible to identify comprehensive comparative
cost studies with consistent identified methodologies.

A review of the evidence indicates the difficulty of conducting comparative cost studies: they
experience the problems inherent to clinical studies, such as heterogeneous patient groups and
varying clinical practice, and have additional problems such as varying costing methodologies
and the need to address quality of life issues.

Costs of services

Goddard and Drummond (1988) have reported on a review of UK studies to establish the costs
of radiotherapy, and attempted to account for their apparent inconsistencies. The authors noted
that despite the widespread use of radiotherapy treatment for cancer, there is little evidence on
the costs of the treatment in the UK or elsewhere.

The review found that evaluation of the little informaFion that d?es exist was made difficult by
two factors in particular. First, the costings refer to different units of ‘output’ such as
fractions, attendances at outpatient departments, courses of treatment or weeks of treatment,
and this makes the comparison more difficult. E“:econd, the costing methodologies vary
enormously between studies, with some taking into account capital costs of +In'at,:,him‘.ry,
maintenance, space for machinery, and other overheads, and some simply dividing annual
departmental running costs by the total number f}lf patients or attendances. Evaluai:mn is made
more difficult when the elements that have bn?en included or excluded are not specl_ﬁ?d_ This
is particularly the case when charges for services are used as measures of costs, as it is often
unclear if an element for overheads and capital is included in such figures.
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After reconciling some of these differenc?s, the authg!'is:f fuuntd I;i;t’ ::In;e G:o t;l:hzul:statﬂtial
{iscrepancies that remained might be attnbutabl_e to differen e tlljlp . Sd,o .

:i livery of radiotherapy treatment to cancer patients. They concluded that immediate re_:seamh
u::a:-‘. needed: empirical studies to confirm the estimated costs ot;‘ t:}'leatm:r;:_and comparative
studies of the effectiveness of different approaches to the use of the technique.

Baseline costs—Australian data

[n Australia there has been little analysis of radiotherapy CﬂStS'bUt baseline costs al_ld capital
component costs for private patients treated in the public or private sectors are available from
Medicare and other Department of Health and Family Services statistics.

Table 5.1 shows the cost to Medicare of radiotherapy services for the period 1990-91 to
1994-95. As significant proportions of expenditure on radiotherapy services are not funded
under Medicare, this table should be regarded as indicative only of the growth of Medicare
costs, and does not include services to public inpatients or outpatients.

Table 5.1
Medicare costs for private patients, 19901995
Y ear Cost to Medicare % annual increase

1990/1991 $15,093,453
1991/1992 $18,217,.371 20.7
1992/1993 $19,683 948 2.1
1993/1994 $22.676,702 15.2
1994/1995 $26,427,309 16.5

Source: Department of Health ang Family Services
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For public providers, grant payment

referred patients only in each ide dified o
exception of dual modality lineq
category number and the capital
Public providers are required to
used only for the replacement o

: etermined through item utilisation for privately
ntified facility, Equipmenglhis not identified uniquely with the
raccelerators which are grouped under a separate equipment
component payments are not limited to a capital balance.
Place their capital component payments into a trust fund, to

I refurbishment of funded radiotherapy equipment.

Table 5.2 shows th
¢ amount expended on capital benefits from 1992-93 to 1994-95.

Table 5.2

Radiation oncology—capital component scheme
Year Cost
1992-93 $11,544.394
1993-94 $13,530,620
1994-95 £16,727 840

Source: Dept Health and Family Services
Casemix payment

Casemix is a classification scheme that enables the numbers and types of patients treated in a
hospital to be related to the resources required by a hospital. When the Medicare agreements
were updated in 1993, it was agreed that the Commonwealth and States and Territories should
work towards the establishment of a nationally consistent casemix-based management and
information system which could serve as the foundation for alternative hospital-based

funding.

In Australia, Australian National Diagnosis Related Groups (AN-DRGs) is the best known
casemix classification system, although it is not the only one. AN-DRGs are based on major
are further broken down according to whether a significant
procedure was done or not. Most categories have an associated list of procedures as well as
medical conditions. These may be divided according to the patient’s age and subsequently
according to the presence of absence of complications of comorbidities.

diagnostic categories which

AN-DRG cost weights for radiotherapy

ers with an estimate of differences in resource consumption

. ights provide us
AN-DRG cost weights pro een DRG classes. AN-DRG cost weights are derived

that, on average, can be expected betw

by:
& calculating the average resource use across all AN-DRGs; and

i i common base 10 compile a relative value scale, with cost weight figures
& using this as 8 alues against an overall cost weight average of 1.00.

expressed as relative v

m
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In a casemix funding system, cost weights can be used to determine the level of payment
n . ystem,
associated with each DRG class.

Calculations for AN-DRG Version 3 cost weights were released nationally in August 1995,
[ £

They revealed the following cost weights and total average costs for the two specific
radiotherapy AN-DRGs:

a) Public hospitals with more than 50 beds

cost weight total cost
742
AN-DRG 781 Radiotherapy: age > 49 1.93 E:;E
AN-DRG 782 Radiotherapy: age < 50 Ji2l 2,

b) Private hospitals with more than 50 beds

AN-DRG 781 Radiotherapy: age > 49 2.5% $4,272
AN-DRG 782 Radiotherapy: age < 50 1.25 $2,089

The accuracy of DRG costing depends on accurate

procedure coding to a precise classification
system. However, because radiotherapy treatment is used for a wide ran i

Out-of-pocket costs to patients

When considering the costs of ra

diotherapy,
health sector but also those carri

it is essential to include n
ed by the patients and thei; carers, Py
2ap payments if their practitioner charges above the scheduled fee. In terms of non-medical
costs, patients often bear the cost of their travel, which can be syh
number of treatment visits. [f they are acco

stantial if they re llire 3
mpanied by a friend o d
costs associated with time lost from work

I relative, there are additional
I for these people. Th edical expenges can
include out-of-pocket expenses for travel, ace

. h
wages lost because of treatment time. Some meﬂeznﬂ as We1ll as
value such travel and time costs {Lansky eral, 1979 Pled to identify and

studies relate to treatment with chemotherapy, ang the third 1o uﬂ]:;aﬂ'- 3992}. Two of _these
expected that the out-of-pocket expenses would be simjlay. PY treatment. [t is

Lansky and colleagues (1979) reported on a study of non-me
Kansas, USA., They commented that the financial burden o
source of anxiety for families of paediatric cancer Bts of th "’"“3-5 2 major
that non-medical, out-of-pocket costs were the most troublesome bﬂcau;se pa_nents reported
bills, non-medical bills had to be paid immediately and were rately o © Unlike medijcql
collected data on transportation Imburse

ot just the costs to the
tients may have to make

4, Junor
radp

diﬂal Costs of ehi

childhoog :
. fcam:er Il‘eahna“ cancer in
Patients. Pare

_ | on, food, lodging, clntlm}g and famjjy e The authors
Factors influencing non-medical costs were found to inclyde level of Ong other items.

» HIe pﬂﬁﬁﬂt's
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pay resulting from one or bot

Houts et al. (1984) extended this study
receiving outpatient chemotherapy i
45 per cent of costs to patients were o
distance from treatment centres

of non-medical costs to a group of adult cancer patients
Pennsylvania USA. Results showed that approx!matcll\’
ut-of-pocket expenses. Patients living at 2 greater

more wages lost. F -of-pocket costs and younger patients repo
g ourteen per cent of the patients were estimated to be spending more than 50

per cent of their weekly incomes o .
i : N non-medical ients were found
largely in the lower income categones expenses, and these patients

3}3‘@1;:5“[25 of th;se studies were similar. In both studies transportation and food were among

Ed' gles out-of-pocket expenses, distance was associated with increased costs, and non-
mi_ E1(::1 costs took a substantial proportion of weekly income for a significant number of
patients.

Junor et al. (1992) undertook a survey of all patients receiving outpatient radiotherapy in the
west of Scotland on a single day in 1990 to identify the methods of transport used, the time
taken and the problems encountered by the patients attending outpatient radiotherapy. The
authors found that some patients were having to travel very long distances with travelling
times of up to two hours and a maximum time away from home of seven hours. Also it was
noted that 50 per cent of the patients arranged their own transport for treatment, mostly by car
driven by themselves or a relative, with only a few using public transport.

In Australia subsidies are available in some cases to assist with travel and accommodation
costs. These are discussed in the chapter on consumer issues.

Voluntary and support groups

recognises that the contribution of voluntary and support groups to cancer

The Working Party ntan
The role of these groups is discussed further in the chapter

care has an economic component.
on consumer issues.

Ca;ul; is a disease which gives rise to substantial medical and oui-c‘uf-pucket expenses
for patients and their immediate families. :

have prﬂvid&d
although there se

information on out-of-pocket expenses for

i dies g
No Australian stu xteasive anecdetal evidence.

radiotherapy patients,

ber 1996 43
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Cost effectiveness

The cost effectiveness of some commonly used medical interventions i

Smith et al. (1993) emphasised the importance of recognising that the available studies reported
in this table were performed using a variety of methods and that differences in the data and
models could lead to considerable variations in the estimates of cost effectiveness.

s listed in Table 5.3.

Mason et al. (1993) similarly warned decision makers of some of the pitfalls found in cost-
effectiveness league tables and suggested that meaningful comparisons may be made between
health care technologies by considering the context of the setting of the study in which they

were undertaken. rather than comparing the study with the situation of the current application.
Care also needs to be taken that quality of life issues are addressed.

However, both authors commented that in the absence of s
assessments are likel

off than the

ystematic comparisons such

Y to take place informally, probably leading to a worse risk-benefit trade
formalised use of league tables.

Table 5.3

Cost effectiveness of commonly used medical interventions

Medical intervention

Cost per life year*
Liver ransplantation 237,000
Screening mammography, women less than 50 vears old 232,000
Cholestyramine for high cholesterol 178.000
Fouune use of non-ionic radiography contrast medium 72,000-243,000
Coronary artery bypass, two-vessel disease plus angina 106,000
Capropn! for hypertension 82,600
Z1dovudine for HIV 8,200-88 500

Renal dialysis, in-centre benefit, men 42,000-80,300

Screening mammography, women more than 50 years old 20,000-50 000
Hvdrochlorothiazide for hyperntension 23,500
Coronary artery bypass. left main disease plus angina 17,400
Smoking cessation counselling, men 1.300

- 2 US dollars.
* Data as reported in the medical literature, adjusted to 1992 US dollar

Source: Smith et al. 1993

1 - o W & et o 100005
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Economic evaluation ang paq:
adiothe
ra

In 1985 Rees (1985) compiled g lis
: ; tof a :
» provided estimated t : PProximate ¢og i and treatments.
He p i otal hospita] costs of 5 ts of certain procedures e
{ranspoTt cOsts were not Included apq sample of treatments (Table 5.4). Hosp

costs of palliative outpatient ragioghergr. " 1Oted that these could add substantially o the

PY treatment

Py and chemotherapy.
Table 5.4
Estimates of total hospital costs
— of a sample of treatments
Treatment
Total hospital costs (pounds)
e
Mastectomy
900
Wertheim's hysterectomy
1,500
Laryngectomy
2,000
Abdominoperineal resection 2,000
Hip replacement 2300
Radiotherapy
- palliative for carcinoma of bronchus (outpatient, two 300
weeks)
- potentially curative for carcinoma of larynx (outpatient, 1,000
six weeks)
- potentially curative for carcinoma of larynx {total 2400
duration six weeks. inpatient two weeks)
Palliative outpatient chemotherapy with vincristine, 1,100
dexorubicin, and cyclophosphamide for advanced breast
carcinoma ($ix months)
Potentially curative chemotherapy with cisplatin, etoposide. 3,100

and bleomycin for metastatic testicular teratoma (4 courses)

Source: Rees 1985

Rees also estimated the notional patient benefit year cost for a variety of treatments for cancer
(see Table 5.5). Rees noted that cure is almost a]wa!-’_-“v fe}ati}'ﬂ?f cheap b]-lt palliation can be
very expensive. This does not take into account quality of life issues which are discussed later
in the report. In this study, the relative cost of external beam therapy was less than half that

observed for either of the two surgical treatment methods.

The author commented that, where equivalent outcomes were expected for the treatment
methods, health agencies might consider payment of the least expensive method. There has

been no equivalent significant review on this topic since 1985.

Consultation draft—September 1996



E:::t:s of notional patient benefit year (NPBY) cost for a sample of treatments for cancer
NPBY cost (pounds)

Treatment

Potennally curative

- surgery and radiotherapy for stage [ seminoma 80
- cvtotoxac chemotherzpy for metastatic feratoma 10
- Outpatient radiotherapy for glottic laryngeal 120
CAMCINOma
- abdominoperineal resection for rectal carcinoma 500
Palliative
- tamonafen for advanced breast carcinoma 380
- outpatient radiotherapy {10 fractions, Tesponse rate 1200
75%, mean duration 4 months|
- MRC phase I11 study of cisplatin and methotrexate 16,000
in Tah hladder carcinoma '
- chemotherapy for metastatic non-small cel| 13.000
bronchogenic carcinoma with eylophosphamide, '
doxerubicin, and eloposide
- chemotherapy for advanced Previously treated nop. 112,000
small cell bronchogenic carcinoma with vindisine, 2
etoposide and cisplatin
Hip replacement 270
-

radiotherapy in Canada, and compared this cost with other m;ﬁ?‘;‘l‘j [;Jfﬂitihﬂcer treated by
0 the treatment of

liver failure, hypertension, heart transplant, AIDS, and Chemmhc;a § :
Glazebrook also compared the cost per year of life pajneg from vani?lr Or testicular cancer.
neonatal, renal dialysis and myvocardial infarction, with that of cumi_::us Atmenss Such as
Ve radiotherapy
.

Morgan (1993) has summarised the results {Tables.6). Glazebrog, (1664
radiotherapy is cheaper than the various listed medical and Surgical pr{;i ¢
cost per procedure or cost per year of life gained,
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Table 5.6

Relative cost per procedure and cost per year of life gained compared with the cost of
radiotherapy and cost per radiotherapy person-vear gained

Treatment Cost per procedure ~ Cost per year
life gained
(3CAN)

Radical course of radiotherapy 1.0 1.0

Chemotherapy for testicular cancer 1.65

Treatment of severe hypertension (40 yr male) 3.78

Treatment of mild hypertension (40 yr male) 7.67

Treatment of AIDS (final 400 davs) 12.99

Heart transplant 33.50

Neonatal care <1 Kg birth weight 14.19

Coronary bypass 10.13

Renal dialysis 101.88

Myocardial infarction 258.77

Source : Morgan 1993

In a costing study performed at Westmead Hospital, Rosenthal et al. (1992) found that the
median overall cost per patient of treating small cell lung cancer (SCLC) was $A 14,413 for all
patients. For limited and extensive disease the median cost was $A 18,234 and $A13,177
respectively. The costs associated with the treatment were hospitalisation (42 per cent),
chemotherapy (18 per cent), radiotherapy (11 per cent), investigations (seven per cent) and
follow-up (eight per cent). The cost contribution for radiotherapy increased to 19 per cent for
patients with limited disease. Rosenthal et al. (1992) state that the cost of radiotherapy is
predominantly determined by the number of fractions and fields. Because of the high
infrastructure costs within such units, a reduction in the number of fractions given and a
shorter treatment time may reduce apparent costs substantially for this particular disease byt
will not reduce the total cost of radiotherapy to the institution. However, reducing the number
of fractions and hence the cost of treatment may well reduce the effectiveness of the radiother-
apy and result in an inferior outcome. Therefore, cost considerations alone should not
determine the appropriate use of radiotherapy as the effectiveness of the ‘cheaper’ option may
be equivalent to not giving any treatment at all.

|
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Barton and colleagues (1995) examined the long-term cost effectiveness of radig

- [+ p .
treatment of cancer at the Department of Radiation Oncology, Westmead H Y the

inception in 1980 to December 1993. The cost of radiotherapy was found to be $A7,363 e

hfe vear gained. Though the cost derived was an average across diffelrent cancer sjteg there
was no evidence to suggest that the case mix at Westmead was any different o Other Ausy,.
hian centres. The authors commented that, although no direct comparisons with othey
modalities were made in the study, the cost of radiotherapy compared favnmabl}- With the
costs of other medical interventions and cancer interventions in Australia, and that g

- : € reiﬂli‘.'e
costs of radiotherapy in Australia appeared to be comparable with internationa] expe

rience,

In 1989 Walker et al. (1989) reported on a cost comparison at Westmead Hospita] between ty
treatment modalities used with curative intent for carcinoma of the oesophagus for 144
patients. The authors compared 42 patients who underwent radical oesophagectomy with 50
patients who underwent radical radiotherapy. The median survival of both Zroups was
identical (12 months). The remaining patients underwent a variety of palliative procedures and
were not considered further for the purposes of this study. Components of management were
identified and costed on the basis of direct resource use by the hospital. Surgically treated
patients cost $A13,638 in 1987 dollars on average, whereas those treated by radiotherapy cost

$A3,533. The major factors accounting for this cost difference were necessary peri-operative
intensive management in the surgical

ded that this cost differe
in which radica] surgery
proach for oesophageal

ntial should influence the
. rather than irradiation, is the
cancer, particularly in the absence of

continuation of existing strategies
selected routine curative ap

evidence of higher survival

Sperduto et al. (1994) reported on the relat;
locoregional prostate cancer. Patient data
Upper Midwest Oncology Registry Syste
recorded. Between 1974 and 1988, 7,867
enrolled in the registry. All patients had a
treatments were identified; orchiectomy

(2.280 patients), radiation therapy (2,34] patients) and radica]

Prostategt :
The median ages for the treatment groups were 74, 73, 69 and 66 % omy (1,043 patients).
results appear in Table 5.7.

m. Stage, age, treatm
Patients with locoregiong] Prostate cancer were
minimum of five years follow-up, Four altemative




Table 5.7
Relative cost effectiveness for alternative treatments for locoregional

Treatment Effectiveness

prostate cancer

10 }'lr gu{;‘::;fal X - ;Xf‘;;—;lﬁ:;i::; T;fil:ji:z:;
($/vr) ($1y1)
Orchiectomy 2.46 2,400 976 N/A -
TURP 3.03 7970 2,630 9771
Radiation 5.19 9,800 1,888 847
Prostatectomy 5.69 18,140 3,188 16,680

Source: Sperduto et al. 1994

The authors concluded that:

® radiation therapy and prostatectomy have similar effectiveness at ten years;
® the costs of radiation therapy are 54 per cent of the costs of prostatectomy;
°

per year of survival, the costs of radiation therapy are 59 per cent of the costs of prostatec-
tomy;

e the marginal cost effectiveness of prostatectomy compared with radiation therapy shows
that the six-month advantage in survival is at a cost of $16,680 per year.

While the results of this study infer that radiation treatment for prostate cancer is more cost
effective than surgery, other reviews have not been as conclusive. The difficulty in comparing
costs of different modalities and the lack of long-term randomised controlled data means that
there is still much debate about the best treatment for this cancer. This uncertainty exists for
the treatment of many cancer sites and illustrates how practice can become based more on
tradition and teaching than on rigorous scientific evidence.

I
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The costs and cost eﬂ'eétiveness of radiuthefa’py, sur‘gtr}' ani:l chmotheraw mff .
treatment of cancer are not well documented. .

Costing methodologies vary sxgmﬁr:antly frum study to smdy, and l! is therafore not
possible to accurately compare the cost nf radwtherapy thh other modahtm

Costs of treatment vary mns:demhiy with sue and stagee oi_' eancer. The avmlahle data g

The evidence that is available, mcludmg scme fmm &ustralmn siudm, md{ﬁiﬁ that i

radiotherapy compares fav ourably with surgery and x:lmna;herapy in termsaf cost [
7
!

effectiveness. However, this i is not hased nn randamtsed cuntrol!ed trmis

Recommendation:

® There is an urgent need for r&sean:h mto ﬁm ca»r,ts and cust effecﬁveness of
radiotherapy, chemﬂtherap} :md
of particular cancers. :
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6. Radiotherapy in Austra]ia——curl‘ellt

services and future needs

. . o s : : d require-
This chapter reviews current practice in radiation oncology and examines projecte q

ments for the expansion of facilities to the year 2005. It discusses the issues_con'trlbutlrlge :::m
the apparent under-use of radiotherapy in Australia, and also examines growing lﬂﬂ“‘?n
service provision such as the promotion of multidisciplinary treatment and best-practice
guidelines. A model of service delivery is recommended.

Current practice and services

: : : ) : i sto
While the integration of all treatment types in a comprehensive cancer care centre continue

be recommended as best practice for cancer management, in reality this is only ?Vaﬂ_able toa
small proportion of patients. In Australia, radiation oncology treatment 1S provided in a
variety of institutional settings, including:

e departments of radiation oncology in public teaching hospitals which have varying levels

of integration with other cancer treatment services;

e ateaching hospital devoted exclusively to the provision of cancer treatment services;

e private radiation oncology facilities in a private hospital providing integrated cancer

services: and

e free standing private radiation oncology facilities.

As well as institutional variations there are differences between States in the limitation of
cancer treatment services to selected institutions. Currently, public radiation oncology
facilities are confined to a single facility in the ACT while in Tasmania services are provided
2t two hospitals under the auspices of a single organisation. In South Australia services are
provided in one teaching hospital and one private facility. In New South Wales services are
provided independently in nine teaching hospitals and four private facilities. In Victoria
services are provided at two major centres, four other teaching hospitals and two private
facilities. Queensland has two public and two private radiation oncology facilities. Western
Australia has one public sector facility and two private facilities. This may change with
current restructuring of the public hospital system in the States.

There are variations in the level of integration of services between States and between public

and private sectors. Some of the radiation oncology facilities are 'free standing', some are

. ' & aL. . - 3

integrated with other services. In addition, consultations are increasingly being undertaken i
In

outreach clinics.
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Balance between public and private provision

For its report to AHMAC in 1989, the Workin
survey which showed that approximately 20 p
administered to patients in the five private fac
patients in private facilities was in general s

g Party on Radiatjop Oncolg Ndie

er cent of new courses q f treatmer, Wer:d a
ilities. AHMAC noteq thy the cage mix o
imilar to that in public facilitieg (AHMaC 193,

There are no data to suggest an at!negt between M

y differences in access to tre
and those who are privately insured, or that privately i

Demographic analysis of services

A demographic analysis of se
shows current leve|s of practi
size, capacity to treat, physic

Tvices gives a picture of radiotherapy services i Australia whig,
ce and the variation betwe

en States, Such an analysis inclydes
al location and distribution of services. The Facul

SUrveys also cover radjati
Tables 6.3 and 6.4,

for the past 20 years

3, the 1989 AHMAC
deficiencies existed i

that a planned progra
at both state and feg

identified by inquiries

- As discussed in Chapter
ncluded that major

tralia and recommended
ediately by Governments

n the provision of radiutherap}f SeTvices in Ayg

m of increasing equipment be undertaken jmyy,
eral leve],
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Table 6.1

Summary of radiotherapy equipment in use in Australia at 30 June 1994

S
Type of tate
radiotherapy
equipment NSW/  VIC  TAS SA WA QLD  Total
ACT
Superficial/ 8 5 3 3 4 3 26
Orthovoltage
Cobalt-60 units 2 1 0 1 1 0 5
Linear
accelerators 13 8 1 4 4 7 37
SPLA 11 7 3 2 3 29
DMLA
Simulators 7 7 2 1 4 5 31
Computerised 20 9 2 3 3 4 41

planning systems

(+ CT interfacing)  (15) (6) (2) (3) (3) (3) (32)

Brachytherapy 10 3 1 1 1 3 19
systems

Manual l | 1 3

afterloading

Automatic

afterloading

LDR 4 2 1 1 g

HDR 3 1 6

PDR 1 1 2
On-line portal 4 3 : ) 9
imaging

Notes: SPLA=Single photon linear accelerator
DML A=Dual modality linear accelerator
LDR=low dose radiotherapy
HDR=high dose radiotherapy
PDR=pulsed dose radmth{arapy
Source; Survey, Faculty of Radiation Oncology, RACR
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Table 6.2

Summary of number of megavoltage machines (and number per million Population)
in Australia by State, 1988-1994

——

State 1988 1990 1992 1994
New South Wales/ACT 21(3.5) 1903.1) 22(3.5) 26(4.1)
Victoria 8(1.9) 9 (2.0) 11(2.5) 16 (3.6)
Queensland 6(2.2) 8(28) 10(3.3) 12(3.8)
Westen Australia 5(3.2) 6 (3.7) 7(4.2) 7(4.1)
South Australia 4(2.8) 6 (4.2) 8(5.5) 8(4.3)
Tasmania 2(4.4) 2(4.3) 2(43) 2(4.2)
_Australia 46(29) 50 (2.9) 60 (3.4) 71(3.9)
Source: Faculty of Radiation Oncology, RACR

Table 6.3

Summary of statistics of megavoltage treatments in Australia, 1988-1994

Year

Work indi

orkload indicators 1988 1990 1992 1994
Number of new courses 23371 27,955 30,194 33,340
Number of attendances 408.678 445,129 501,806 557500
Number of fields 1,101,982 1,114,087 1,248,928 1,515,607
Number of courses per 508 560 503

= 470

Number of attendances per 17.5 159 16.6 16.7
course .
Number of fields per 27 25

i 25 27

Source: Survey, Faculty of Radiation Oncology, M[T\\N_
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Table 6.4
Radiotherapy treatments | July 1993-39 June 1994

NSW viC TAS SA WA QLD Toul

Megavoltage treatments
(Linac-Cobalt)

Courses 11,612 8.452 1.048 3.196 2959 6.073 33,340

Attendances 197,499 119,924 17,667 60,373 56.505 105,541 557,509

Fiolds PI069 332335 41171 jeesr sz 294de2 1,515,607
Superficial -Orthovoltage

Courses 923 1,125 294 206 309 103 3’05':}

Attendanges 6349 675 1354 1546 190 496 18,425

Fields 9,075 9,998 1,685 2104  3.130 746 26,738
Gynaecology
Insertions 449 224 7 28 21 202 931
Brachytherapy 79 90 1 17 3 58 248
Stereotactic Radiosurgery

(patients treated) 57 Nil Nil 6 13 Nil 76
Pterygium

(patients treated) 379 535 122 734 53 32 1,855
Total body irradiation 31 22 Nil 12 5 16 89
Other treatments

I-125 Eye plaques 40

Intra-operative radiotherapy 4

P-32 instillations 16 60

Source: RACR Survey 1994

Since the 1989 AHMAC report there has been an improvement in radiation oncology facilities
and the profile of the specialty has also improved. RACR survey data show that between

1988 and 1994 there was an increase in the numbers of megavoltage machines, an increase in
departments of radiation oncology and a significant i;lf:rts:ase in the total number of patients
receiving radiotherapy. The greatest expansion of facilities occurred in NSW and Victoria.
The number of linear accelerators currently in operation in each State is largely in line with
both the AHMAC Working Party and State Government recommendations for equipment
levels by 1995. However, it is now apparent tl?at the AHMAC recommendations were made
without access to accurate estimates of cancer incidence and, as a result, the appropriate levels
of equipment and staffing were undene_stimated'signiﬁcmt]y.' Although the increase in
machine numbers has led to a modest increase m_the.propor_tlon of newly diagnosed cancer
patients receiving radiotherapy there has been a significant Increase in cancer incidence ang
hence new cases of cancer over this period, and the proportion of patients treated remains at
38 per cent. In addition, the numbers of machines in most States still fal] short of RACR

60 T
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projected requirements which are based on a 50 per cent referral rate to radiotherapy,

Despite an increase in numbers of linear accelerators and radiotherapy ““.".‘f*.*-ﬁne; |
1989, the expansion has not kept pace with increasing need for services and treatyep, |
rates in Australia nresti]lsuhopﬁmal.._ :- J o Sy e |

Issues affecting current practice

It is recognised that current service provision is inadequate, with large numbers of newly
diagnosed patients each year not receiving radiation treatment (see treatment statistics in
Table 6.5). In most States a shortage of radiotherapy facilities contributes to the problem,
However there are a number of other issues that affect practice and services. Firstly, it
appears that referral rates for radiotherapy are too low. Referral rates are affected by ease of
access to treatment and by continuing ignorance about the role of radiotherapy in treating
cancer. Secondly, after referral there may be delays before radiotherapy can be given. These
are mostly because the largely uncoordinated development of services has left most facilities
unable to expand to meet the rising demand for radiotherapy treatment, and there are

insufficient numbers of staff to deliver treatment. For patients in rural areas, there is the
additional problem of access to services,

Table 6.5
Patient treatment statistics, 1988-199%4
1988 1990 1992 1994

Population (millions) 16.532 17.076 17.498 18.102
Cancer incidence per 3440 3586 37318 3897
million
Newly diagnosed 56870 61235 63408 70543
cancers
Courses of treatment 23379 279493 30194 33340
Re-treatment rate 3% 26.2% 26.3% 20.2%
Newly diagnosed pts 18002 20660 11755
treated wath BT 26603
% newly diagnosed 31.6% 33.7% 34.0% 37,79
cancer pts treated '
Newly diagnosed pts not
treated with RT—
50% treatment rate 10433 0957 10452 8666
55% treatment rate 13276 13019 13722 12194

Source: RACR surveys from 1988 to 1994
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Referral practices

The percentage of patients in Australia with cancer who currently receive radiotherapy at

some point in their management varies between States and between metropolitan and rural
areas within States. The average for Australia is 37.7 per cent, which is low by intemations
standards. Data from the USA, UK, Canada and the; Nicthcrim;ds are remarkably consistent
and show referral rates ranging from 45 to 53 per cent (Wigg 1988, Health Council of the Netherlands
1993). There have been no studies showing that outcomes are betEer in countries with higher
rates of treatment with radiotherapy; in fact, because those not treated with radiotherapy are
not studied no comparison of outcomes can be made. However, the AHMAC report in 1989
concluded that here is no reason to suppose that treatment methods should vary across
countries, and that on international figures, significant numbers of cancer sufferers who could
benefit from radiotherapy treatment are not receiving treatment (AHMAC 1989). In 1995,
Denham concluded that the very low rates of referral to radiotherapy for cancer patients in
rural areas were a major factor in Australia’s suboptimal treatment rate (Denham 1995). The
AHMAC report recommended a referral rate of 45 to 55 per cent for future planning of
services, and these parameters have been adopted by all subsequent inquiries into
radiotherapy. Most States are working towards 50 per cent treatment rates.

The overseas and Australian data were collected before recent changes in practice which are
likely to have increased referral rates. Such changes include:

e increased use of breast-conserving surgery followed by radiotherapy for the management
of early stage breast cancer;

® the use of radiotherapy, with or without chemotherapy, for the treatment of advanced
laryngeal cancer;

e the increasing incidence of prostate cancer; and

® the use of post-operative radiotherapy with or without chemotherapy in rectal cancer.

Based on the available data and these changes in practice, the Working Party believes that a
referral rate of 50 to 55 per cent should be used for future planning.

The reasons for the relatively low referral rates in Australia are complex but include (Lovell
Report 1985, Denham 1995):

e lack of ready access to treatment;
e insufficient education of the medical profession about the benefits of radiotherapy,
compounded by the lack of an academic base in the specialty and resultant inadequate
undergraduate teaching;

e lack of radiation oncologists, trainees and radiographers to see and treat additional

patients;
® the influence of powerful peers;

e traditions in treatment options;

® the perceived <ownership’ of patients by professionals;

Z
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e the fact that treatment decisions are usually made on a One-to-one basis pye tween
e .
patient and physician; and

® the exclusion of private practitioners from public hospitals in some Stateg

The literature on different cancer sites suggests
should be considered for many types of cancer, beit
practice in the treatment of some cancers. However, these options may not be offereq
routinely to all for whom such alternatives are appropriate. There are indicatjons that, despge
our sophisticated health care system, there remains an element of chance in the type of service
provided to an individual with cancer. After diagnosis, the most common scenario jg 5 One-to.
one consultation between doctor and patient during which treatment decisions are made, The
Working Party considers that a more appropriate practice would be to have these decisions
made by the patient together with a multidisciplinary team. This is consistent with Berzer
Health Outcomes for Australians strategy (DHSH 1994), and

is discussed in more detail below.
Further, there are indications that m, st practice in cancer
treatment and that there is insufficient education of the medical

profession about the benefits
of radiotherapy. This is discussed in more detail in Chapter 8 on workforce requirements,

that the whole range of available treatme
and that multimoda] treatments gy e

any doctors are not aware of be

® When planning facilities, 2 referral rate of 50 to 55
® Radiotherapy should receive a higher profile in med
education recommendations are in Chapter 8). : e
® Inadequate staffing levels should be addregsed{speﬂfmwﬂrkfonenmmmm dahﬂns
are in Chapter B). T R T T
® Traditional referral practices should be mude'rate;d--in: fgﬁf'}ﬁ:hfﬁﬁ ﬁﬂlsclplinary o
1996 63
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Differential access to services

eatment differences

While the RA urv : s
'h CR surveys show variation between States, there are also tr -
the location ©

u.-lth.m States depend-ing on the geographic distribution of the population and :
services, both of which affect access. The Working Party has noted that the further patients
are away from metropolitan areas, the less likely they are to be referred for radiotherapy-
Indeed some patients are not given the option of radiotherapy at all. Overall referral rates 0T
people in rural and remote areas are lower than for people in metropolitan areas (Denham 1995)
The Lovell report in 1985 identified distance from a treatment centre as the major reason for
lower usage ?f radiotherapy services. This means that people in rural and remote areas
diagnosed w{th cancer are not receiving radiotherapy services at the same rate as their
cqmzterparts in metropolitan areas. There seems to have been little change to these patterns
since 1985, as the findings were confirmed by Denham in 1995.

This means that rural people may not be offered radiotherapy services, or if offered services,
may choose not to undergo this mode of treatment at a distant centre. While this suggests that
rural people think differently about their mortality than city people. this view Was not
supported by a survey conducted by Keleher and Ellis (1995). Although not conducted
specifically on cancer patients, this study indicates that rural people regard the specialist
treatment services available in the cities very highly and will tolerate associated (short-term)
financial and emotional burdens to secure the best treatment available to them. However 2
problem specific to radiotherapy treatment is that it must be given in fractionated courses Over
six to eight weeks, making it just too difficult for some people to undertake. The issue of
access to services is discussed further and recommendations given in Chapter 7

The 'fnrther:'paﬁ.fis':' live away from m_étrﬂﬂpliﬁn%;g;éﬁq- the less
referred for radiotherapy. -~

Overall referral _r'a.t:e:;_ for ﬁéﬁp}éi mrurai areas are lower tli:'a:::_,r-ﬂi-qsia 'fo_? pﬁﬁple whahve '
in metropolitan areas. =~ s S e

Recommendation: .
> Parﬁmisrattelltlﬂﬂ #hﬁi:ld':iqe,-paid to improving thé--re_t‘ei;ral mtestaradiotherapy
7 fpe;j;’:_ié?iiﬁng i,}_;x@f'a}'_and remiote areas. R e o
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reatment delay

Ihe Faculty of Radiation Oncology, RACR deimej tll:e tt_re.:t:near:t c::lf}’ Period g g, i
1- I~'ucg‘|\ the decision to treat with radiotherapy and the firs ﬂre e The: Facutty Eewa!
? following treatment delay periods are reasonable and re ec.t current Waiting Periog S the,
\1L| 00g), although these vary widely throughout Australia,

® [Emergency treatment (spinal cord compression) 24 hours

e Palhation of severe symptoms (severe pain, haemoptysis) 48 hours

® Other radical treatment or non-urgent palliation 10 working days
As discussed above, treatment delays for radiotherapy are a conse
numbers of machines and inadequate numbers of radiotherapy sta
Treatment delays cause dilemmas, especially when urgent cases
palhative are treated first, delaying the treatment of patients wi
In a small minority, delays are dictated by the patient’s conditi
anecdotal evidence to suggest that patients may be deterred by
wait for radiotherapy treatment and may choose an alternative,

quence of insufficjep,

ff, among other Teasong.
which are almost always

th potentially curable Cancers
on or preference, There is
the length of time they have 1,

There is little objective evidence available abo
the effect of treatment delays on outcome.
treatment delay is deleterious because, as the patient waits for treatment
to grow. Delays may change a potentially curable cancer into one in
cure have been significantly compromised. In Canada, Mackillop et al. (1996) used a
mathematical model and radiobiological principles to demonstrate that delays in starting
radiotherapy treatment may be associated with significant decreases in local control, and
recommended that waiting times for radiotherapy should be as short as reasonably

achievable. The Working Party recognises that further research is needed to determine the

ut treatment delay periods in Australia or aboyt
However, it seems reasonable to assume that

, the cancer continues
which the chances of a

quipment and increasing
long term than more intensiy

98,525 fields per year (Smit

staffing would be more cost-effective in the

€ use of existing facilities, for any unit with a workload over
etal. 1993),

Recommendations:

® A study should be unde the therea

rtaken to determine w
delays for radinthempg:in_ A“Strﬁlig, iy
® A study should be unde

. rtaken to determine the effect of treatment delays on the

he

® -ﬁ'siﬁl!iﬁ'é?imé delags

them- :

S E: e 2 t |
ther studies should be undertaken fo dentify the m05

miniiy i H _.-—-—'-"_"_'_.-.-'_F‘

" - g _-_'_'_‘—‘—-——-— ——
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Plinary relations
Oncology services include cancer gyr

patients require combined mgq
SEIVICes in specialised cancer
advocated. The care of the ¢
specialists and the eXpertise
radiographers and counsello:
groups with expertise in tre
lung, lymph glands, urolog
pharmacy services, pain re
within the hospital and i

L SUrgery, radiation oncology and medical oncology. Many
dality treatment ang for some time the integration of these
treatment centres or by multidisciplinary teams has been

ANcer patient necessitates access to a wide range of medical

of a diversity of other professions including specialist nurses,
r?' A comprehensive service requires the development of special
f“mB cancer in special anatomical sites such as the breast, colon,
1cal sites, and heaq and neck. Full facilities for supportive care,

lief, rehabilitation and psychiatric assistance are also needed both
the community,

The definition of multidise;
groups of medical specialis
professionals such as nurse
dietitians and psychologis

Plinary in this report therefore includes not only the different
ts involved in the treatment of cancer, but also all other health

S, physiotherapists, occupational therapists, social workers,
ts (Royal College of Nursing 1995),

The Better Health Outcomes for Australians re

and State and Territory Health Departments should work towards the organisation of cancer
services along multidisciplinary, disease-focused lines rather than in terms of medical
speciality or other means. and should monitor the cost-effectiveness of these changes.
Networking with other hospitals and treatment services to improve cancer treatment outside
major centres is integral to this strategy. In many areas of Australia, the lack of an integrated
service has led to situations where the modality used to treat a particular type of cancer
depends on the point of the patient's entry into the system (Denham 1995).

port (DHSH 1994) recommends that hospitals

There is good evidence that the survival of cancer patients is usually better if they are treated
by a specialist who also treats a large number of similar patients, and who has access to the
full range of treatment options in a multidisciplinary setting (Sainsbury et al. 1995), However,
there must be consideration of the patient's ability and willingness to travel long distances to
obtain treatment in such a setting,

The House of Representatives Standing Committee on Community A ffairs m its
Management and Treatment of Breast Cancer ( I?QS) -::m?cluded that a mlll.ﬁdISC'lplinary
approach benefits the patient and creates a working environment for medical and Pflrarnedical
staff in which they can provide an optimal level of management and treatm.ent. This
Committee also recognised the problem of access to services, and the considerable difficulties
for patients from rural and remote areas in accessing treatment based on the multidisciplinary
model.

Report on the

________________—_‘_‘_-_-



cular person ;; a uf?hmt %f Tiferer;ce Within the

o of the oughout the Working Party’s

[he important® ML a theme that IF* recurre :

ltdisc P isat Il.H ot attempting 1 prescribe who should fill this role, the Wor;,
Although nOEEEE key pe son (o whom they can refer dll.l‘ing g

cmmil. 5. A Far
Party cmm-."lm-:; i vital that e

ﬂl'ld aﬂtl‘

rreatment.

I

e Wht'l'lgwe“b am

o be more effectiv e ulhdl“lplina
¢ of reference for the patient.,

ement is pelieved ¢ . .
member of the team acting s 3 poin

_..._n__.....-—-—-‘-“"‘"'ﬂ

he patient,

|Cancer manag

promoting best practice

.practice uidelines : .
Ef?é;cae baseg clinical practice guidelines for the use of r§d1otherapy for treating different
cancers could assist in changing clinical practice S0 that 1t 15 b:'a.sed more.ol research, as
uideline development involves analysing and rating the existing evidence and making
recommendations based on the analysis. Guidelines can also identify areas where further

research is needed.
an increasing focus on the development and implementation of these
to a National Health Strategy recommendation

Harvey 1991) identifying the need for a national program of guidelines development and for the
development of health outcome measures, the NHMRC produced Guidelines for the
Development and Implementation of Clinical Practice Guidelines (QCHOC 1995a).

In Australia there is
guidelines in all areas of medicine. In response

In this report, the Quality of Care and Health Outcomes Committee (QCHOC) proposed that
the primary purpose of guidelines is to achieve better health outcomes by improving the
practice of health professionals and by better informing consumers about treatment options.
S:ﬁ]mes ar:l :;-en as havlmg a role in professional and consumer education and in quality

S ce. and they may also assist 1 ' i i i
——re ssist in the resolution of legal disputes and ethical dilemmas

E::SE:;EE ;{:!Eo:mdmcusses the evidence that guidelines are an effective means of
scvelopment. Thsse °f;1§s’]a“d propases some general principles for clinical guidelt
outcome focused andpthat ]35:3 Sufte t-hat _g“‘delme development and evaluation should be
Giideliié:developient sh léca guldeh'nt.:s s'hcfu]d be based on the best available evidence.
oud be  multsciplinary process, Guidelines should be 38

As noted earlier in thi wx s oy
piloted for the trreaun:}n:e;l:;)a‘em;: guideline development methodology is currently bein
ast cancer. A first edition of Clinical Practice Guidelines for

the Management of Ea
o rly Breast Cancer .
Working Party has drawn on this work {Q‘g;ij?l;zic; in October 1995 and the

Consultation draft—September 1996
67



T Network
a broad structure aimi ﬂl? “;I:"P“ns a best
racti

: g to folloy
effectively when neCessary and whic

-practice guideline approach. It proposes
elements included would be (Acy

©¢S Which deliver the best outcomes, which ¢pangﬂ
h continually improve. In a multidisciplinary setting,
» Personal s:nmmuni:atiun]:
® relationships between i
relati treating practis; 15i ' "
individual Competence ang sﬁiﬁg ttoners at a level recognising and enhancing the
a ;harf:d wsmp in which there IS participation u
ol action and integrateq change where necessa

acknowledgment of leadership’ within a flat

provision to patients of Clear
commencing treatment: angd

nderpinned by consultation, agreed plans
i

structure when ‘group’ care is contemplated;

ly stated options ang an opportunity to discuss these before
training and certification of o

ach membe idisciplinary clinical group by their
own Leamed College. Each mber of a multidisciplinary clinical group by

should also be awarded credentials by their caring facility.
Patterns of Care Study
In the U53 the approach to best Practice has been through the Patterns of Care Study (PCS) of
the .Amen-:an College of Radiology, started in 1973. This study has sought to establish

i to treat prevalent cancers for which
: : years the sites chosen for study have
included the cervix, uterine co

rpus, breast, bladder, prostate, testes, larynx, anterior tongue,
1sease,

The PCS was based on the theory that differences in clinjcal
differences have a significant impact

committees of experienced
each of which developed a
disease sites. The PCS

practice exist and that these
on the outcome of treatment. The PCS convened

radiation oncologists, other oncology specialists and physicists,
consensus of current management guidelines for one of the ten

1s a model based on structure, process and outcome (Kramer et al. 1983)
Structure encompasses the materials that are used to provide care. These include the

qualifications of the staff, their organisation, physical facilities and equipment. Process
represents the techniques of information gathering based on history, examination and
diagnostic tests and the subsequent delivery of appropriate therapy. Outcome assessment

includes the changes in health status that can be related to the care delivered by the radiation
oncology team.

Each consensus was expressed in the form of a decision tree. The tree graphically displayed
the sequence of decisions leading to one of several treatment options. The development of
current management guidelines reflects an ongoing process of increasing knowledge,
developing technology and improving evaluation.

: _-___-_‘—‘—-
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Ihe various Patterns of Care Studies have been rgfer;nced 1n:1}.|e Worl-:ing Party,

*T I;r-atiuw;ms on the selected cancers reported on in the appendices. .Thf& Work;
Faculty of Radiation Oncology of the RACR) as c pentres i g DlSEase i, &
study ;:lmu.-ing that, while there are variations between lt;: . d,. Ese are only Ming, - "
the overall outcome data are not different from thqse 0 tame' in Europe or ctica
ctal 1995). While the PCS approach has been used in Austrz_lha to study lmphoma‘ ity non! M
known whether the method could be applied to all cancer sites. While the Worl: ot
acknowledges the important contribution of the Patterns _of Care Study
necessary to repeat this study in Australia. Rather, gaps in knowledge s
the subjects for further research.

3 it 1S not cmlﬂide
idenﬁﬁed e

hould pe

| Recommendations

'® Evidence-based best-practice guidelines fﬁi; ti_ig use :e_i" radmfhempymﬂm e
management of cancer should be t'ieveloped;fﬂi*-e_as_iiﬁ;i{;_a__neer' e

'® Further studies should be undertaken in Australia to céﬁgfg-pﬁ&ﬁ;’;}ggﬁﬁﬁ;}m |
| treatment options. ; i : S s e T g

Quality assurance

Recommended model for service delivery

In considering the optimai mode] for deliver}.- of radiotherapy services, an attempt has been
made tf” baltj:]nce‘ two vital needs of patients- quality and access The Workin g Party
recognises that it is not feasible to deliver radiother T

apy treatment t centres,
but that assessment for treatment could be doly o nt beyond specialist ¢

s. This would be ip ¢, more widely disseminated, to determine preferred
. 15 Wou int .
Combined multimodality c]ip ¢ best interests of many people who develop cancer.

h metropolitan ang regional areas, with an

jent
Provide logistically more coﬂVemC:S
Working Party recognises the advantag

Consultation draf[——Septtmber 199¢ -
69




Major centres

These centres should be large enough to have an active interdisciplinary multimodality
approach, state-of-the-art equipment and important clinical research tools. They should .
conduct basic research and undertake or participate in clinical research, especially randc-)mis
controlled trials. There should be an emphasis on undergraduate and postgraduatc mec!lca -
education, and a program of professional development which includes attendance at scienti

meetings. There should be an active quality assurance program which collects treatment and
follow-up data.

Other public and private facilities

These smaller metropolitan and regional centres should be staffed by at least three radiation
oncologists. They should have as a minimum the equipment listed below. These smaller

centres should be formally connected to the larger metropolitan centres for quality assurance
activities and to ensure that staff education continues.

Recommended equipment requirements for radiation oncology facilities

® Two megavoltage machines. These can be either two dual modality linear accelerators

(DMLA) or one dual modality and one single energy machine (SPLA). Phased
development should begin with installation of a dual modality linear accelerator. In a
three machine department there should be two DMLA and one SPLA. In a department

with four or more machines the ratio of megavoltage machines should be one DMLA to
one SPLA.

¢ Planning simulator.

® (T interfacing computer planning facility.

® Facilities for construction of custom made blocks and patient immobilisation devices.
® Dosimetry equipment for machine quality control.

® Computerised database system for evaluation of treatment outcome.

®  Access to remote automatic afterloading brachytherapy facilities.

Recommendations for additional equipment such as on-line portal imaging cannot be given
currently because they are in the development and evaluation phase. However there are

continual advances in equipment technology which will make radiotherapy tl'e;tment fast
safer and more cost efficient. After three years. these minimum requirements should be er,
revised to include new types of equipment that have been shown to be e

ffective
practical to recommend for widespread use. and that are

Consultation draft—September 1996 70 \



E;mmmrudatinm'

L

patients may be best ‘ierved by - nem |

The Working Party considers that - .

facilities which prov :de care in a multidisciplinary, multimodality ¢ settin |’
network of different types of centres would allow some decenmhsahon e !
and provide logistically more convementcare, waﬁmut sacnﬁcmg ﬂae qu ahty"h% ‘

services.

Strong linkages between the public and prwate secturs shunidhe estahhSheﬂ
supported, to facilitate quality assurance acnvmes and edncahﬁna; gppo nfin:::ld

Mininum requivements for radiotherapy faci hﬁes Shﬂlﬂd he rmsed Tegli!ari-,r
include new types of equipment which have been shawn to'be effechve amj Wh tu
are practical to recommend ﬁ:r mdesprea& use Wl mh
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Projections for future provision

i mn
It is clear from previous reports considered by the Working Party that radiotherapy Ser?[l;fjs,
Australia must expand, not only to compensate for the current shortfall in staff am.j fagl ude
but to keep pace “tith the growing demand for services. The objectives of eannsI-O o 1ﬂfm
the ability to treat increasing numbers of radiotherapy patients, to reduce waiting times

radiotherapy and to improve the accessibility of radiotherapy services.

. s ties and
Projections for provision to the year 2005 were provided by most State health authoriti€s
by the RACR and are presented below.
Table 6.6
Current and projected mesavoltase machine numbers for States and Australia
1994* 1994 projection  Projectionto  Projection t0 Projection ::0
(a) 2000 (a) 2005 () 2000, Stat
Health depts.
NSW 24 31-35 3842 45-49 39 including
ACT(b)
Victoria 16 23-25 26-28 29-31
Queensland 12 18-19 22-24 27-29 16-17(c)
West. Australia 7 8-9 10-11 12-13 +1.6 more than
current(d)
South Australia 8 -9 10-11 12-13
Tasmania 2 3 3 34 4(e)
ACT 2 ;. 2 2
Australia 71 97-101 108-119 127-140

* Most recent figures available from RACR
Sources: (a) RACR Submission to the Working Party for the vear 2005 (1995)
(b) Strategic Plan for Radiotherapy Services in NSW 1993-2000 (1995)
(¢) Health Services Plan for Radiation Oncology for Queensland (Queensland Health 1994)
(d) Report and future requirements for major radiation oncology equipment in W.Australia (1993)
(e) Reports of WP Holman clinics for Hobart and Launceston (1994)
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slculated within the following planning parameters:
tion projections for the year 2000 w

e popula rthey =
t!.am (data for each State listed 1n Appendlx 3y

The Pm]crtmns were ¢ . ‘ | ‘
ere used in conjunction with cancey :
mCIdence

e 47-55 percent referral rates;

e assumption that 20-25 per cent of cases require re-treatment;

e |7-19 attendances per COUrSE;
® cight hours per day operation;

e the number of attendances for megavoltage treatment per machine is set at §,2g per
annum;

e o allowance for cross border patient transfer was made.

It can be seen from Table 6.6 that the current numbers of machines, especially in the |

states, are well below requirements according to RACR estimates of population gmmi;lfger
cancer incidence. The table also shows the differences in machine requirements pro; and
the RACR and by State Health Departments, which reflect the differing perceptj Projected by
specialists and health planners about the degree of expansion required, Phonzof

;]nless an active program of increasing facilities is embarked upon now, the curre B
ortage of machines will worsen and projections for the next 10 vears ‘:‘v'ﬂl s bent ne; o
met, as

demand for services will continue to i I

es grow. Coupled with
gnd other staff, this is likely to place ; oot
times.

ge of radiation oncolgg;
" - Y D s
further strain on services and Increase treatment delafl ’

|8 Curvent radiotheraus Eottisn. o oces L T E c
v Py facifities should be expanded rrarn S
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7. Consumer issues

Cancer patients have special needs during treatment and aftercare because of the nature of the
disease and the usual extended duration of treatment. In terms of radiotherapy, 86c€s® 2 0
treatment is one of the most important issues, and forms the basis of this chapter- uality :
life is also discussed, as well as the needs of carers, and the importance of voluntary group
and patient education programs in supporting cancer patients.

Access

" .5
Access to radiotherapy treatment services in Australia is a key issue. For the purposes Df}::ﬁ
report, access is defined as having geographic, financial, Psycholggical and social dimensions-

In geographic terms, there are particular challenges inherent in the planning of comprehensive
and accessible radiotherapy services. Historically, the demographics of Australia’s pol?ulat:on
has led to the concentration of radiotherapy services in the largest cities. The distribution of
physical facilities is not likely to change significantly in the foreseeable future because high
quality, effective, efficient radiotherapy units must be established on a large population base.
As discussed in Chapter 6 on service delivery, small independent regional radiotherapy

centres are not appropriate or practical because initial capital costs are high and there is a
chance that quality of treatment will be compromised if patient numbers are too small.

Financial aspects of access will be addressed in the following section on Patient
Accommodation and Travel Schemes (PATS). Social and psychological issues are
incorporated in the section on patient education.

The principles of equal access for all Australians to publicly funded health and medical
services are compromised by both the distribution of and the referral patterns to radiotherapy
services. As discussed earlier in this report, referral rates to radiotherapy treatment in
Australia are below international standards. There are also different rates of treatment within
Australia, because of the difficulties rural people face in accessing services. Most country
areas are serviced by clinics attended by staff from treatment centres, although this is not
comprehensive and varies from state to state. Planning should be directed towards
maximising opportunities for timely access to radiotherapy treatment.

Because most radiotherapy treatment is provided on an outpatient basis, metropolitan people
receiving treatment can visit the centre daily while living at home even though they may t?eed
the assistance of family or friends with transport and social support. People living in rural o
isolated areas who decide to have radiotherapy treatment for what is usually a life threateni I
illness have the additional burden of finding affordable accommodation nearer to the e
treatment centre.
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Patient Accommodation and Travel Schemes (PATS)

These schemes are designed to assist rural and isolated 'pcop'le who n_eed specialist treatmeny
that is not available locally. The Working Party was given information on PATS by al| Staeq
and both Territories. Most states supplied the information usually received by a prospectiye
referring medical practitioner or a person requiring treatment. Drllj'y' Western Australia
pm\"ide:i information about the use of the scheme, grouped h},_f region and total ‘expenditurer
No comprehensive evaluations of the success of the program in access and f:aquny terms were
given, although Western Australia, Queensland and New South Wales provided comments,
However a number of difficulties with the schemes were identified. The reimbursements are
mostly based on a single visit, and are not applicable to lengthy city visits. In addition, some

of the discretion arrangements for funding of partners appear to be inadequate and to contain
anomalies.

The South Australia Health Commission (SAHC) provided a copy of the Directory of
Accommodation for Rural Families of Hospital Patients prepared by the South Australian
Rural Advisory Council. This is a comprehensive document that includes information on
childcare, carparking, welfare and SAHC in relation to the Patient Accommodation and Travel
Scheme. Such a document could be usefully replicated by every State/Territory. The South

Australian scheme includes special arrangements for radiotherapy patients in terms of
reimbursement of entitlements,

A few hospitals have made accommodation available for rural people in what were previously
nurses' quarters, and some hostels under the auspices of voluntary agencies have also been
made available. As radiotherapy is increasingly administered on an outpatient basis, States
should be increasing their responsibility towards rural people and their families. Because of

tl_m r_ehance In some states on privately run facilities for accommodation, overall there are
significant out-of-pocket expenses for rural patients and their families.

Assistance available

The schemes vary considerabl : ) ) ) . - the
: ¥ between States, Al 0 tion from
patient for the return journey, require a §30-75 contribu

. v . : the
referring doctor. as well as for the attendant if this is deemed applicable by
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Northem Territory and Tasmﬂniasezg OPtion within those states. In Western Austr.aha, 5
interstate services, nomy air travel for one return journey is available

attendant is au ic fi ;
Ao tomatic for patients under 17 years in some states and 18 years in others.

Tasmania and Australian Capit .
; al Territory : : £$2,000
while other states do not specify a limit allow an annual maximum assistance O

¢ benefit in : : .
Ewl;fmodatminy gt;tlefl'emtol’y is $30-35 per person per night for commercial

trictions. T - : 0 per person per night for private accommodation, with some
restrictions. 1asmania and Australian Capital Territory have maximum annual amounts for

accommogatl‘on. Tasmania also requires non-card holders to pay for the first two nights of the
accommodation. The Northern Teritory allows only seven nights of benefit for all cases

except maternity cases, and this seems to disadvantage outpatient radiotherapy cases
particularly as there is no treatment centre in the Northern Territory.

Definitions of isolation

All States except Victoria and Queensland limit eligibility for assistance to those living
beyond a 200 km radius of the treatment centre. Victoria and Queensland have recently
reduced the definition of isolation from a 200 km to a 100 km radius. Substantial numbers of
people seeking radiotherapy treatment live in densely populated cities within the 100 km
radius. The travel time involved can still constitute isolation from a treatment centre.

Administration and referral of the Patient Accommodation and Travel Schemes

All States/Territories have devolved responsibility for administration of the scheme to their
regions. Supplementary information provided indicates that when regions are experiencing
budgetary restraints, patient travel assistance may be an easy service to cut. One hospital in
far north Queensland, for example. will not fly any patient for treatment but instead will
subsidise the cost of a bus fare.

Regions have administrative responsibility but referring hospitals appear to bear some of the
administrative costs. The scheme in Tasmania is not means tested, and in the other States
eligibility is assessed by a social worker.

Implications for access and equity o

Two states have reviewed their schemes in the last three years. Victoria's scheme is currently
under review. In Queensland the review found many inconsistencies between interpretations
of the available assistance and the actual assistance proy’ided. In New South Wales it is
acknowledged that existing guidelines disadvantage radiotherapy outpatients who may not
live in isolated areas (ie more than 200 kms from the treaFmem centre) but who may be
required to attend treatment on a daily bas_is for Perhaps six to seven weeks. This finding can
reasonably be extrapolated across Australia and is of concem 1n terms of access and equity of
service provision and of choice of treatment for cancer patients.
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the application for assistance be completed by a general practitione,
This is no doubt an administrative burden on GITS, _but it alsp constitutes a form of '
gatekeeping 10 the system. Some schemes discnmma_ate agai.nst people who require repeateq
visits. As changes to treatment modalities occur, patient assistance schemes must be
sufficiently flexible to ensure that access 1o recommended treatments is not limited by the
potential for financial hardship incurred by travel and accommodation expenses. Further,
Regional Directors of Health, to whom budgeting responsibility for PATS is devolved, mug
also have flexible budgetary discretion to safeguard access arrangements.

All States require that

The restrictions on PATS indicate that the overall funding base is inadequate. Many of the
regulations are inflexible, intended to curb budgetary expenditure on the scheme,

Carers

The needs of carers of radiotherapy patients should not be overlooked because of an emphasis
on the complex issues surrounding the delivery of the service. The majority of carers in our
society are women. However, both men and women caring for a cancer patient undergoing
radiotherapy treatment will have particular needs and those living in rural or remote areas
have particular problems to overcome. An awareness among service providers of the support
and information needs of carers can enhance the quality of care available to the person
requiring treatment. Improved information booklets about Patient Accommodation and
Travel Schemes, support groups, voluntary and formal organisations concerned with cancer,
should be made available both at the referral point and the treatment service.
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ent assistance

The availability and magni 1
States/Territories. gnitude of subsidies varies considerably between

%:;:zrluﬁg :ﬁf.quefﬂsia nd decision to redefine isolation for subsidy purposes from
260 km ' KiIs one step toward redressing inequalities of access but such
restrictions still mediate against equitable access to treatment for low income 0OF
dependent people ﬁ:‘om rural or metropolitan areas. j

ent rather
meals and
especially

Newe,:r tregtment modalities can sometimes require longer courses of outpati
than mpﬂtltfnt treatment. Therefore, daily or weekly travel, accommodation,
loss of earnings result in substantial out-of-pocket costs te patients and carers,
as most 'PATS_Elare based on a single treatment and not repeated visits.

Educaﬁo?:gbgut the benefits of radiotherapy to patients and issues concerhix_lg equal
apportunity to access this treatment should be targeted to rural practitioners.

Recommendations:

e PATS should be revised to provide increased financial assistance, including ;
assistance to carers travelling with a patient. The schemes should include provision
for patients requiring longer COurses of treatment. Distance criteria should be
reviewed in all States/Territories so that optimal treatment choices are not

~ compromised because of lack of access.

. Eas}i to read pamphiets mﬁtaining entitlements, ;ligit;iiity and details about :
accessing the schemes should be produced by State and Territory health authoritie
and should be available in doctors' roms, hospitals and health centres ;th!‘f.cmicer

patients are treated.
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