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EXECUTIVE SUMMARY 

 

A study into optimal radiotherapy utilisation for all cancers in Australia was conducted by the 

Collaboration for Cancer Outcomes Research and Evaluation (CCORE) from April 2001 to June 2003. 

Since the public dissemination of the results of the study in 2003, the radiotherapy benchmarks 

identified in the study have been used as the basis for planning future radiotherapy services both 

nationally and internationally. The current study aimed to review the evidence to determine a 

contemporary position in regard to the optimal proportion of new cancers that would benefit from 

radiotherapy as part of their treatment plan.  

 

Objectives 

The objectives of the study were as follows:  

 To review and update all the indications for first treatment radiotherapy in the existing 

CCORE model of optimal radiotherapy utilisation.  

 To update the epidemiological data in the model using the latest available Australian 

national, state or cancer registry data where applicable 

 To calculate customised estimates of the overall rate of optimal radiotherapy utilisation for 

each of the States and Territories  

 To incorporate indications for concurrent chemoradiotherapy into the updated model of 

optimal radiotherapy utilisation, where possible 

 To incorporate indications for brachytherapy into the updated model of optimal 

radiotherapy utilisation, where possible 

 To determine the overall sensitivity around the benchmark optimal utilisation rate.  

 To assess the effect of factors that may affect actual utilisation by incorporating patient 

preference data into the breast cancer and prostate cancer models where available 

 To describe the trends in radiotherapy indications over time  

 To discuss changes in technology that may affect radiotherapy treatment in the future 

 

Methodology 

The methodology was primarily based on the existing model of optimal radiotherapy utilisation that 

was constructed by our group seven years ago. An indication for radiotherapy is defined as a clinical 

situation for which radiotherapy is recommended as the treatment of choice on the basis of evidence 

that radiotherapy has a superior clinical outcome compared to alternative treatment modalities 

(including no treatment) and where the patient is suitable to undergo radiotherapy based on an 

assessment of performance status indicators and the presence or absence of co-morbidities. The 

superiority of radiotherapy over other treatment options could be based on survival, local control or 

toxicity profiles. Palliative indications were also included when they were the treatment of choice for a 

clinical problem.  
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The indications for radiotherapy for each cancer site were derived from evidence-based treatment 

guidelines issued by major national and international organizations. We gave the highest priority to 

Australian evidence-based clinical-practice guidelines issued by national institutions such as the 

National Health and Medical Research Council (NHMRC). 

 

The 2003 model of optimal radiotherapy utilisation was reviewed and updated with reference to 

indications for radiotherapy and epidemiological data. The guidelines were reviewed to check whether 

the indications for radiotherapy have changed, whether there were any new indications for 

radiotherapy, or whether any existing indications for radiotherapy were no longer valid due to other 

treatment options like chemotherapy delivering equivalent or superior outcomes. Patient choice was 

considered for breast and prostate cancers where there are a number of alternative treatments with 

equivalent outcomes. Indications for most other cancer sites are more clear-cut and choice was not 

examined for these sites.  

 

We only considered cancers that are notified to cancer registries. Non-melanomatous skin cancers 

and benign conditions were excluded because population-based data are not available on the number 

of cases that occur each year. Our previous work suggests that non-notifiable conditions comprise 

10% of the caseload of Australian radiation oncology departments.  

 

We constructed models of optimal utilisation for all notifiable cancer sites with an incidence greater 

than 1% of all cancers. For epidemiological data, preference was given to Australian population-

based data. If this was not available we used the highest quality data in the international literature. 

Australian data on cancer stage was available for breast and prostate cancers. Other stage data were 

obtained mostly from the Surveillance, Epidemiology and End Results (SEER) data base produced by 

the US National Cancer Institute because Australian staging data were not available. 

 

From the evidence on the efficacy of radiotherapy and the epidemiological data on the occurrence of 

indications for radiotherapy, the proportions of patients in whom radiotherapy would be recommended 

were calculated. The overall recommended radiotherapy utilisation rate was determined by summing 

these proportions.  

 

Univariate and multivariate sensitivity analyses were performed and overall optimal radiotherapy 

utilisation rates were estimated for each State and Territory. Optimal brachytherapy utilisation models 

were incorporated into the model where appropriate.  

 

Results 

We estimated that optimal radiotherapy, chemoradiotherapy and brachytherapy utilisation rates were 

48.3%, 8.9% and 3.3%, respectively. The chemoradiotherapy rate is a subset of the overall rate for 

external beam radiotherapy. Brachytherapy could be given alone or with radiotherapy or 

chemoradiotherapy. The optimal radiotherapy utilisation rate has decreased from the original estimate 
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of 52.3% because of changing proportions of patients with indication and reduction in indications for 

some cancer types. Our previous work suggests that 84% of all indications were for cure or 

prolongation of survival and 16% were palliative for the relief of symptoms. 

 

Optimal radiotherapy utilisation rates were calculated for each State and Territory based on the most 

recent data available from their central cancer registry. Utilisation rates ranged from 46.6% in 

Queensland to 50.8% in the Northern Territory. The variability is due to the slightly different 

distributions of cancer sites. Northern Territory had higher proportions of Head and Neck, oesophagus 

and lung cancers and Tasmania has higher proportion of prostate cancers than the other jurisdictions. 

 

We also examined the optimum number of attendances or fractions for each radiotherapy indication 

based on the guideline recommendation. When two regimens were of equal strength the lower 

number of fractions was used in the model. Overall the average cancer diagnosis with an indication 

for radiotherapy should receive an average of 18 fractions per treatment course for the first course of 

radiotherapy.  

 

A number of new technologies may be incorporated into radiotherapy practice over the next decade. 

These are broadly classifiable into those technologies that improve the delivery of external beam 

radiotherapy such as stereotactic body radiotherapy, and those that may provide an alternative to 

radiotherapy such as hadron therapy and intra-operative partial breast irradiation. Some technology 

such as image guided radiotherapy may increase the proportion of liver and lung cancer cases with 

an indication for radiotherapy. Hypofractionation and stereotactic body radiation may reduce the 

number of attendances but may not affect the proportion of cases with an indication for radiotherapy. 

Partial breast irradiation may reduce the proportion of early breast cancers with an indication for 

radiotherapy. 

 

Factors that affect actual radiotherapy utilisation can be grouped into health system, patient and 

provider factors. Health system factors include distance from a treatment centre, treatment centre 

characteristics, and waiting times. Patient factors include socio-demographic factors, age, co-

morbidity, cultural beliefs, and life expectancy. Provider factors include referral practices and provider 

awareness of the benefits of radiotherapy.  

  

Conclusion 

The evidence based guidelines suggest that in Australia, radiotherapy (alone or with chemotherapy or 

brachytherapy) is the treatment of choice for 48.3% of notifiable cancers. Chemo-radiation is indicated 

in 8.9% of new cancer diagnoses (alone or with brachytherapy), and brachytherapy (alone or with 

external beam radiotherapy or chemoradiotherapy) is indicated in 3.3% of new cancer cases. These 

estimates exclude cancers that are not notified to cancer registries such as non-melanomatous skin 

cancers, benign conditions and retreatment of previously diagnosed cancers that have already 

received radiotherapy at an earlier date. 
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METHODOLOGY 

 

The methodology for this study is based on the methodology used for the existing model of optimal 

radiotherapy utilisation that was constructed by our group seven years ago. Since our initial study, our 

methodology has been positively assessed by eminent authors in the field as the best methodology 

for calculating an optimal utilisation rate (1) and our methods have been widely published throughout 

the peer-reviewed literature, not only for radiotherapy (2-14), but also for chemotherapy (15-20), 

endocrine therapy (21) and genetics (22) and has been used by others to estimate radiotherapy 

resource needs in a number of different countries (1;23). 

 

 

Study Population 

The population is all cancer cases registered by Central Cancer Registries in Australia in the most 

recent year available. This cohort includes only malignancies notifiable to the Australian state-based 

cancer registries (therefore includes ductal carcinoma in situ of the breast but excludes non-

melanomatous skin cancer, carcinoma in situ of the cervix and benign tumours). All cancers with an 

incidence of 1% or greater were examined with the remaining cancers being classified as “other 

cancers”. The incidence of rare cancers is difficult to estimate because of the small numbers involved. 

 

1. Defining evidence for the efficacy of radiotherapy  

 

In this study, an indication for radiotherapy is defined as a clinical situation for which radiotherapy is 

recommended as the treatment of choice on the basis of evidence that radiotherapy has a superior 

clinical outcome compared to alternative treatment modalities (including no treatment) and where the 

patient is suitable to undergo radiotherapy based on an assessment of performance status indicators 

and the presence or absence of co-morbidities. The superiority of radiotherapy over other treatment 

options could be based on survival, local control or toxicity profiles.  

 

 

The indications for radiotherapy for each cancer site were derived from evidence-based treatment 

guidelines issued by major national and international organizations. We gave the highest priority to 

Australian evidence-based clinical-practice guidelines issued by national institutions such as the 

National Health and Medical Research Council (NHMRC). The study cut-off date for inclusion of 

guidelines in the previous radiotherapy utilisation study was June 2003. In this review, we searched 

for the latest versions of the evidence-based guidelines cited in the previous study and any new 

guidelines that have been released since then. The guidelines were reviewed to check whether the 

indications for radiotherapy have changed, whether there were any new indications for radiotherapy, 

or whether any existing indications for radiotherapy were no longer valid due to other treatment 

options like chemotherapy delivering equivalent or superior outcomes. We assessed the quality of 
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evidence for radiotherapy based on the NHRMC hierarchy of levels of evidence (24) (see Table 1). If 

there was any change in the quality of evidence for radiotherapy since the last study, it was noted and 

reported in a table of changes. Since brachytherapy was not included in the original radiotherapy 

utilisation study, guidelines published prior to July 2003 may have been cited for brachytherapy if 

more recent guidelines are not available. 

 

Table 1. Levels of evidence for indications for Radiotherapy 

 

Level Description 

I Systematic review of all relevant randomised studies 

II At least one properly conducted randomised trial 

III Well-designed controlled trials without randomisation. These 

include trials with “pseudo-randomisation” where a flawed 

randomisation method occurred (e.g. alternate allocation of 

treatments) or comparative studies with either comparative or 

historical controls. 

IV Case series 

National Health and Medical Council (NHMRC) (24) 

 

2. Indications for radiotherapy and radiotherapy utilisation trees 

 

Patient and tumour-related attributes that were used to define specific radiotherapy indications 

included:  

- histology,  

- clinical stage,  

- surgical clearance of the tumour margin,  

- patient fitness or performance status,  

- presence or absence of symptoms, and  

- outcome of previous treatments. 

Any indications for radiotherapy identified in clinical practice guidelines or other literature were 

included in the analysis. We recognise that some indications were supported by high-level evidence 

while others were not. Sensitivity analyses were performed when uncertainties existed (see below) to 

estimate the magnitude of potential variation in the estimate of radiotherapy utilisation. In the original 

study, for each type of cancer, a radiotherapy utilisation tree was developed in which each branch 

point represented an attribute of an indication for radiotherapy. For each branch a proportion of 

patients with that attribute (such as the stage of the tumour, or whether or not surgery was clear of the 

tumour margins) was quantified. All the indications for external beam radiotherapy in the original 

CCORE model of optimal radiotherapy utilisation were reviewed and updated in the optimal utilisation 

tree based on the latest guideline recommendations. 
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TreeAge software version 3.5™ was used to construct the original radiotherapy utilisation trees. This 

software has been extensively used for decision analyses in health and in economic assessments of 

the cost effectiveness of various treatments (25). This particular software was chosen because it 

depicts indications for a particular treatment modality in a diagrammatic form, and the software 

provides a convenient way to perform multiplication of various factors and the summation of the 

results; the software provides tools to perform statistical analyses such as sensitivity analyses of 

variability and can assist future researchers to easily adapt the tree parameters should indications for 

the treatment modality or epidemiological data distributions change over time. To update the 

utilisation trees, we used TreeAge Pro™ software, which is an updated version of the software used 

in the original radiotherapy utilisation study.   

 

Each branch of the tree ends in a “pay-off” of either ‘radiotherapy’ or ‘no radiotherapy’ as the final 

outcome. The pay-off for radiotherapy being given is allocated a value of ‘1’ and no radiotherapy 

given a value of ‘0’. In some circumstances, the indication for radiotherapy occurs in the initial stages 

of management. In other circumstances, radiotherapy may be delayed (for instance, in patients who 

develop a local recurrence, and who have not previously required radiotherapy).  As the purpose of 

our project was to determine the proportion of all cancer patients who have at least one indication for 

radiotherapy at some time in the course of their illness, patients requiring radiotherapy were counted 

only once, even if they have multiple indications at different stages in their illness. Each terminal 

branch of the tree shows whether or not radiotherapy was recommended for a particular type of 

cancer in individuals with particular attributes.  

 

3. Epidemiology of cancer types, tumour sites and stages 

 

In the original study, searches for information on the proportions of patients that have the different 

attributes associated with each cancer type and each tumour site were performed. A hierarchy of data 

quality was derived from Tyldesley et al (26) (Table 2). Australian data were given the highest rating 

and used wherever possible. The highest level data came from well-known National or State surveys 

or databases. However, not all branches had Australian data available. Where national or state data 

did not exist, other epidemiological data were identified by searching large citation databases (eg. 

Medline, Pubmed, Cochrane), manual bibliographic searches and examination of review articles. In 

this review, the epidemiological data in the utilisation tree were reviewed to see if more recent data 

were available. This pertains particularly to the early branches in the tree which contain national or 

state level data on cancer incidence rates and stages. In the revised tree, we updated data on i) 

incidence of cancers based on the latest available AIHW data ii) any available new population-based 

data on stage proportions and iii) data for any new indications for radiotherapy. If there is a change in 

the hierarchical quality of the epidemiological data, this was noted and reported in a table of changes.  

 



Page | 11  

 

Table 2. Hierarchy of epidemiological data 

 

Quality of Source Source Type 

α Australian National Epidemiological data 

β Australian State Cancer Registry 

γ Epidemiological databases from other large 
international groups (e.g. SEER) 

δ Results from reports of a random sample from a 
population 

ε Comprehensive multi-institutional database 

ζ Comprehensive single-institutional database 

θ Multi-institutional reports on selected groups (e.g. 
multi-institutional clinical trials) 

λ Single-institutional reports on selected groups of 
cases 

μ Expert opinion 

Taken from Delaney et al (3) 

 

4. Estimation of the optimal proportion of cancer patients who should receive 

radiotherapy 

 

From the evidence on the efficacy of radiotherapy and the epidemiological data on the occurrence of 

indications for radiotherapy, the proportions of patients in whom radiotherapy would be recommended 

were calculated. The overall recommended radiotherapy utilisation rate was determined by summing 

these proportions. If there was any change in the optimal radiotherapy utilisation rate for any cancer 

site, based on either a change in indication or change in epidemiological data, this was noted.  

 

5. Estimate overall optimal radiotherapy utilisation rates for each State and Territory in 

Australia 

 

The most recent publicly available data from Central Cancer Registries were used to estimate overall 

optimal radiotherapy utilisation rates for each State and Territory. 
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6. Incorporation of brachytherapy into the optimal radiotherapy utilisation model  

 

We have recently developed optimal brachytherapy utilisation trees and data for the major cancer 

sites in which brachytherapy is indicated (cancers of the prostate, cervix, uterus and vagina).  

 

Incorporation of brachytherapy models into the radiotherapy utilisation tree involved alteration of the 

branches in the existing tree together with changes to associated epidemiological data. Estimates are 

provided for brachytherapy alone and in combination with external beam radiotherapy. 

 

7. Sensitivity analysis 

 

Sensitivity analyses were undertaken in the original study to assess changes in the recommended 

radiotherapy utilisation rate that would result from  

(a) Different estimates of the proportions of patients with particular attributes, or  

(b) Different probabilities of benefit from treatment, which could be suggested by different data 

sources or  

(c) Different recommendations for the use of radiotherapy where there was conflict in 

radiotherapy recommendations between treatment guidelines.  

TreeAge software can be used for one-way sensitivity analyses and multivariate Monte Carlo 

simulation techniques. The univariate and multivariate sensitivity analyses were updated using current 

indications and epidemiological evidence to test the robustness of the model. This is more useful than 

standard statistical techniques because it allows transparent assessment of the different assumptions 

in the model. One-way sensitivity analyses allow a single uncertain variable to be modelled to assess 

the effect that the uncertainty had on the final optimal radiotherapy utilisation. Monte Carlo simulations 

allowed for assessments of multiple uncertain data for their effect on the radiotherapy utilisation rate. 

Monte Carlo simulations are based upon the random sampling of variables from discrete and 

continuous distributions during individual trials.  Sensitivity analysis for radiotherapy, chemo-

radiotherapy and brachytherapy is given for each cancer site where relevant. Univariate and Monte 

Carlo was used for the sensitivity analysis of the whole decision tree. 

 

8. Combined radiotherapy and chemotherapy 

 

The indications for radiotherapy were reviewed to identify those indications where radiotherapy was 

recommended in conjunction with concurrent chemotherapy. These combined chemotherapy and 

radiotherapy indications were listed as an additional payoff in the overall utilisation tree, so that the 

proportion of all patients who have a combined chemotherapy and radiotherapy indication could be 

identified and reported.  
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9. Patient choice 

  

One of the important factors influencing actual utilisation rates of radiotherapy is patient choice. We 

reviewed the available literature on patient choice and incorporated the data into the model where 

relevant. The effect of patient choice on the utilisation rate was assessed. 

 

10. Identification of the factors that affect actual utilisation and optimal utilisation 

 

We conducted a literature review using large citation databases (eg.  Medline, Pubmed, Cochrane 

library) and cross-references from published literature, to identify the factors that affect radiotherapy 

utilisation in actual practice.  Secondary manual searches of bibliographies were performed to follow 

up on additional references identified in the guidelines or in retrieved papers.  

 

The factors that affect optimal utilisation were identified in the individual branches in the optimal 

radiotherapy utilisation tree. The factors in the proximal branches (incidence and stage distribution) 

had the greatest effect on the optimal rate. The controversial areas of practice (where further clinical 

trials are needed) that can have an effect on the overall optimal radiotherapy utilisation rate were 

identified.  

 

11. Trends in radiotherapy indications 

 

We examined the chronology of radiotherapy indications to estimate time trends in the proportion of 

cancer cases with an indication for radiotherapy as treatment of choice.  

 

12. Changes in technology that may affect radiotherapy treatment in the future 

 

With the rapid advance in technology, new radiotherapy techniques have been developed such as 

intensity-modulated radiation therapy, image guided radiation therapy, gating, intra-operative 

radiotherapy and tomography. These techniques allow more precise radiotherapy delivery with the 

aims to improve the tumour control probability and reduce toxicity. We reviewed the available 

literature on the use of new radiotherapy techniques and estimated how they may lead to changes to 

radiotherapy indications.  

 

13. Summary of PhD project findings 

 

A summary of the findings of the PhD project undertaken by Dr. Karen Wong, “Estimate of the optimal 

number of fractions per patient and per treatment course” is provided.  
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14. External peer review 

 

Draft reports tabulating all the changes in radiotherapy indications and epidemiological data for each 

cancer site were sent for review in electronic form to the relevant NSW Oncology Group and Victorian 

Co-operative Oncology Group for distribution to their members. These groups are composed of key 

clinical experts (surgeons, medical oncologists, haematologists, radiation oncologists) who specialise 

in that particular cancer site. Drafts were sent in electronic form to the Faculty of Radiation Oncology, 

Medical Oncology group of Australia and Royal Australasian College of Surgeons for distribution to 

site-specific interest groups within their organisations.   

 

The reviewers’ comments and the actions taken in response to those comments were recorded. 
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BLADDER CANCER 

 

Evidence-based treatment guidelines for urinary bladder cancer were reviewed. Bladder cancer 

management guidelines published by major national and international organisations since the 

completion of the previous radiotherapy utilisation study in July 2003 have been reviewed.  

  

Updated Guidelines 

The following new or updated guidelines were identified and reviewed:  

 National Comprehensive Cancer Network (NCCN). Clinical practice guidelines in oncology:    

      Bladder cancer, Version 2.2012 (1) 

 National Cancer Institute (NCI). Bladder Cancer Treatment (PDQ®), 2012 (2)   

 Royal Australasian College of Physicians (FRACP) guideline, 2011 (3) 

 SIGN guideline on management of transitional cell carcinoma of the bladder, 2005 (4) 

 National Institute for Health and Clinical Excellence (NICE). Improving outcomes in urological  

      cancers, 2002 (5) 

 European Association of Urology (EAU) guideline on muscle-invasive and metastatic bladder  

      cancer, 2011 (6) 

 Moffit Centre, Florida guideline on bladder preservation in muscle-invasive bladder cancer,  

      2004 (7)   

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for bladder cancer have been reviewed and updated based on the latest 

guideline recommendations (Table 1). There are some modifications to the indications previously 

reported on medically inoperable bladder cancers (Table 1 and Figure 1); all other previous 

radiotherapy (RT) indications remain supported by current evidence-based guidelines.  

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model, the indications of 

radiotherapy for bladder have been derived from evidence-based treatment guidelines issued by 

major national and international organisations. The guidelines reviewed are those published after the 

previous radiotherapy utilisation study was completed (July 2003) up to 2011. 

 

Based on guidelines review, all indications of radiotherapy for bladder cancer remain supported by 

level I-III evidence similar to those reported in the earlier model. Fourteen outcomes in the model 

have radiotherapy indications and of them 11 outcomes are supported by level I-II evidence 

comprising 34% population with bladder cancer (Table 1 and Figure 1). 
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Epidemiology of cancer stages 

The epidemiological data in the bladder cancer utilisation tree have been reviewed to examine 

whether more recent data are available through extensive electronic search using the key words 

‘bladder cancer stage‘, ‘epidemiology bladder cancer’, ‘incidence’, ‘local control’, ‘radiotherapy 

treatment’, ‘recurrence’, ‘survival’, ‘treatment outcome’ in various combinations. Table 2 provides an 

updated list of data used and assessment of the hierarchical quality of that data (Table 2). Since the 

completion of the previous radiotherapy utilisation project the national data on cancer statistics 

published by AIHW have been updated to 2008 (8). In 2008, urinary bladder cancer accounted for 

2.0% of all cancers in Australia.  

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of bladder cancer patients in whom 

radiotherapy would be recommended is 47% (Table 1 and Figure 1) compared with the original 

estimate of 58%. The change is due to changes in epidemiological data for bladder cancer in different 

stages.  A considerable proportion of medically inoperable bladder cancer patients may not be offered 

radical therapy because of their age, co-morbidity or poor performance status (9). Overall, 35% of 

bladder cancer patients in Australia in 2008 were aged 80 years and over and would be unlikely to 

tolerate any radical treatment (8).  

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for bladder cancer were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

According to the best available practice evidence there is only one indication for combined 

chemotherapy and radiotherapy, medically inoperable locally advanced (stage II-III) bladder cancer fit 

for radical treatment for which concurrent chemoradiation (CRT) was beneficial over radiotherapy 

alone as the first indicated treatment. Concurrent CRT benefit was noted for local control only, no 

change was noted for distant metastasis control or overall survival (10). Our model predicted that 9% 

of bladder cancer patients unsuitable for surgery would benefit from addition of CRT over RT alone 

(Table 3). 

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended bladder 

cancer radiotherapy utilisation rate that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2 (Figure 3). The variability in the estimate of 

optimal radiotherapy utilisation due to these uncertainties ranged from 39% to 53% as shown in the 

Tornado diagram (Figure 3). 
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Table 1: Bladder Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

bladder 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

bladder cancer 

References 

       Yes/ No Updated 

value 

 

1 Bladder cancer, 

Stage I, local 

recurrence or 

progression, age 

<75 yrs, local 

recurrence after 

cystectomy 

III <0.01 No Yes 

 

III Yes 0.01 NCCN  (1), NCI PDQ (2), 

FRACP  (3), SIGN  (4), NICE  

(5) 

2 Stage I, local 

recurrence or 

progression, age 

<75 yrs, no local 

recurrence, distant 

recurrence, brain 

metastases 

II <0.01 No Yes II No <0.01 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

bladder 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

bladder cancer 

References 

       Yes/ No Updated 

value 

 

3 Stage I, local 

recurrence or 

progression, <75yrs, 

distant recurrence, 

painful bone 

metastases 

I <0.01 No Yes I No <0.01 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 

6 Stage I, local 

recurrence or 

progression, >=75 

yrs 

III 0.07 No Yes III Yes 0.08 NCCN  (1), NCI PDQ (2), 

FRACP  (3) 

7 Stage I, no local 

recurrence, distant 

recurrence, brain 

metastases 

II <0.01 No Yes II Yes 0.02 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 

8 Stage I, no local 

recurrence, distant 

recurrence, painful 

bone metastases 

I 0.01 No Yes I Yes 0.05 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

bladder 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

bladder cancer 

References 

       Yes/ No Updated 

value 

 

11 Stages II-III, 

operable, 

locoregional 

recurrence 

III <0.01 No Yes III Yes 0.04 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5) 

12 Stages II-III, 

operable, no 

locoregional 

recurrence, distant 

recurrence, brain 

metastases 

II <0.01 No Yes II No 0.01 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 

13 Stages II-III, 

operable, no 

locoregional 

recurrence, distant 

recurrence, painful 

bone metastases 

I <0.01 No Yes I Yes 0.03 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

bladder 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

bladder cancer 

References 

       Yes/ No Updated 

value 

 

16 Stages II-III, 

medically 

inoperable, fit for 

radical treatment 

Revised 

indication 

N/A N/A Yes II N/A 0.09 NCCN  (1), NCI PDQ (2), 

FRACP  (3), SIGN  (4), NICE  

(5), EAU  (6), Moffit Centre  

(7) 

17 Stages II-III, 

medically 

inoperable, not fit 

for radical 

treatment, 

symptomatic with 

palliative RT 

indication 

Revised 

indication 

N/A N/A Yes II N/A 0.04 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 

19 Stage IV, 

symptomatic 

II 0.07 No Yes II Yes 0.05 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

bladder 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

bladder cancer 

References 

       Yes/ No Updated 

value 

 

20 Stage IV, not 

symptomatic, brain 

metastases 

II 0.01 No Yes II No 0.01 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 

21 Stage IV, not 

symptomatic, painful 

bone metastases 

I 0.03 No Yes I 

 

Yes 0.04 NCCN  (1), NCI PDQ (2), 

SIGN  (4), NICE  (5), EAU  (6) 

Proportion of all bladder cancer patients in 

whom radiotherapy is recommended 

0.58 Updated proportion of all bladder cancer 

patients in whom radiotherapy is recommended 

0.47 

 

 



Page | 24  

 

Table 2: Bladder Cancer; The incidence of attributes used to define indications for radiotherapy 
 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

All registry cancers Bladder cancer 0.03 α Yes 0.02 α AIHW 2011 (8)  

Bladder cancer Stage I 0.46 β Yes 0.51  SEER 2011 (11) 

Stage I  Local 

recurrence/ 

progression 

after 

conservative 

treatment 

0.32 ε  No 0.32 ε  Larsson P 2003 (12) 

Stage I, local 

recurrence 

Age< 75 years 

to undergo 

cystectomy 

0.53 β No N/A N/A South Australian Hospital 

Registry 2000 (13)  

Stage I, local 

recurrence, age 

<75 yrs treated 

with radical 

cystectomy  

Local 

recurrence 

after 

cystectomy 

0.04 ζ Yes 0.15  Visser et al 2005 (14) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

Stage I, local 

recurrence, <75 

yrs treated with 

radical 

cystectomy, no 

repeat local 

recurrence 

Distant 

recurrence 

0.09 θ No N/A N/A Herr et al 1995 (15) 

Stage I, local 

recurrence, <75 

yrs, cystectomy, 

no repeat local 

recurrence, distant 

recurrence 

Brain 

metastases 

0.01 

 

0.12 

ζ 

 

ζ 

No N/A N/A Slaton et al 1999 (16) 

 

Sternberg et al 1989 (17) 

Stage I, local 

recurrence, <75 

yrs, cystectomy, 

distant recurrence, 

no brain 

metastases 

Painful bone 

metastases 

0.43 

 

0.17 

ζ 

 

ζ 

No N/A N/A Slaton et al  1999 (16) 

 

Sengelov et al 1996 (18) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

Stage I, no local 

recurrence 

Distant 

recurrence 

0.05 ζ No N/A N/A Slaton et al 1999 (16) 

 

Stage I, no local 

recurrence, distant 

recurrence 

Brain 

metastases 

0.01 

 

0.12 

ζ 

 

ζ 

No N/A N/A Slaton et al 1999 (16) 

 

Sternberg et al 1989 (17) 

Stage I, no local 

recurrence, distant 

recurrence, no 

brain metastases 

Painful bone 

metastases 

0.43 

 

0.17 

ζ 

 

ζ 

No N/A N/A Slaton et al 1999 (16) 

 

Sengelov et al 1996 (18) 

Bladder Cancer Stages II-III 0.38 β Yes 0.34  SEER 2011 (11) 

Stages II-III Medically 

operable 

0.0 

 

0.47 

μ 

 

β 

Yes 0.30 

 

0.60 

 

 

 

Visser et al 2005 (14) 

 

Scrimger et al 2001 (9) 

Stages II-III, 

operable 

Locoregional 

recurrence 

0.08 

 

ζ 

 

Yes 0.19 

 

 Visser et al 2005 (14) 

Stages II-III, 

operable, no local 

recurrence 

Distant 

recurrence 

0.31 

 

ζ 

 

Yes 0.40 ζ Louie-Johnsun et al 2007 (19) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

Stages II-III, 

operable, no local 

recurrence, distant 

recurrence 

Brain 

metastases 

0.01 

 

0.12 

ζ 

 

ζ 

No N/A N/A Slaton et al 1999 (16) 

 

Sternberg et al 1989 (17) 

Stages II-III, 

operable, no local 

recurrence, distant 

recurrence, no 

brain metastases 

Painful bone 

metastases 

0.43 

 

0.17 

ζ 

 

ζ 

No N/A N/A Slaton et al 1999 (16) 

 

Sengelov et al 1996 (18) 

Stages II-III, 

medically 

inoperable 

Fit for radical 

treatment 

Revised 

indication 

N/A N/A 0.65 α AIHW 2011 (8)  

Stages II-III, 

medically 

inoperable, not fit 

for radical 

treatment 

Symptomatic 

with palliative 

RT indication 

Revised 

indication 

N/A N/A 0.88  Duchesne et al 2000 (20) 

Stage IV Symptomatic 

primary tumour 

0.43 ζ 

 

Yes 0.36  Duchesne et al 2000 (20) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

Stage IV, no 

symptomatic 

primary 

Brain 

metastases 

0.01 

 

0.12 

ζ 

 

ζ 

No N/A N/A Slaton et al 1999 (16) 

 

Sternberg et al 1989 (17) 

Stage IV, no 

symptomatic 

primary, no brain 

metastases 

Painful bone 

metastases 

0.43 

 

0.18 

ζ 

 

ζ 

No N/A N/A Slaton et al 1999 (16) 

 

Sengelov et al 1996 (18) 

 



Page | 29  

 

Table 3: Bladder Cancer. Indications for concurrent chemoradiotherapy (CRT) - Levels and sources of evidence 

 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

Evidence 

References Proportion of all bladder cancer 

patients 

16 Stage II-III bladder cancer, 

medically inoperable, fit for radical 

treatment 

III NCCN (1), NCI PDQ (2), FRACP 

(3), Moffit Centre (7) 

0.09 

The total proportion of all patients with bladder cancer in whom concurrent chemoradiotherapy 

(CRT) is recommended 

 

0.09(9%) 
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Figure 1. Bladder Cancer Radiotherapy Utilization Tree 
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Figure 2. Bladder Cancer Concurrent ChemoRadiotherapy (CRT) Utilization Tree  
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Figure 3. Tornado diagram for univariate sensitivity analyses 
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BRAIN CANCER  

 

The brain tumours included in this study are primary malignant brain tumours arising from neuro-

epithelial tissue in the brain. Metastatic brain tumours are discussed in the section on the relevant 

primary cancer.  

 

Updated Guidelines 

 

The following new guidelines were identified since the original RTU study:  

1. Australian Cancer Network Guidelines published in 2009 (1) 

2. NICE guidelines published in 2006 (2) 

3. ESMO guidelines published in 2010 (3) 

4. European (EFNS-EANO)guidelines on low-grade gliomas published in 2010 (4) 

 

The following guidelines have been updated: 

1. NCI-PDQ (adult brain tumors) updated on 07/08/2010 (5) 

2. NCCN guidelines updated in 2011 (6) 

3. NCI-PDQ (childhood astrocytomas treatment) updated on 20/05/2011 (7) 

4. NCI-PDQ (childhood central nervous system embryonal tumors) updated on 19/05/2011 (8) 

 

Changes to Radiotherapy Indications 

 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for brain cancer have been reviewed and updated in the optimal utilisation tree 

based on the latest guideline recommendations (see Figure 1 and Table 1). The following indications 

for radiotherapy have changed since 2002 (when the original optimal radiotherapy utilisation report 

was published). 

 

 

Low-grade astrocytoma 

The ACN guidelines state that “Consensus opinion is that for the majority of low grade astrocytoma 

(LGA) patients, an initial policy of observation post-surgery is appropriate, with treatment being 

deferred until there is clear radiological or symptomatic progression” (1).  

 

The ACN guidelines also state that “the policy of initial observation is not appropriate for patients with 

high-risk features who demonstrate early progression and poor median survival”.  The proportion of 

patients who have high-risk features is very low [patients with LGA constitute only 1.6% of all brain 

cancers; 26% of all patients with LGA have high-risk features (9)]. The  data available on progression 

rates of LGA from the EORTC trial refers to all patients with LGA and is not confined to low-risk 
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patients, hence the low risk/high risk groups are not separated out in the tree (in any case the number 

of patients involved would be extremely small). In the optimal radiotherapy utilisation tree, 

radiotherapy is recommended for all LGAs on progression.  

 

 

Oligodendroglioma 

The Australian ACN guidelines recommend radiotherapy as standard treatment for high-grade 

oligodendrogliomas (1). In low-grade tumours, the ACN guidelines state that observation is 

acceptable in patients with gross technical resection, and good prognostic features (age < 40 yrs, low 

grade, 1p-,19q-), “thus allowing patients to avoid the risk of long-term radiotherapy toxicities until 

disease progression”. 

 

In the optimal radiotherapy utilisation tree, radiotherapy is recommended for all patients with 

oligodendroglioma since it will be recommended either as part of the initial treatment (following 

resection) or at progression. The behaviour of low-grade oligodendrogliomas is such that all will 

eventually undergo progression; El Hateer et al conducted a retrospective review of low-grade 

oligodendrogliomas in which the 5, 10 and 15-year progression-free survival rates were 46, 7.7 and 

0% respectively (10).  

 

 

Pilocytic Astrocytoma  

The ACN guidelines, NCCN guidelines and NICE guidelines do not include guidance for management 

of paediatric brain tumours. Only the NCI PDQ guidelines discuss the management of paediatric brain 

tumours (7).  

 

NCI PDQ: “Surgical resection is the primary treatment for childhood low-grade astrocytoma and 

surgical feasibility is determined by tumor location. Radiation therapy is usually reserved until 

progressive disease is documented, and its use may be further delayed through the use of 

chemotherapy, a strategy that is commonly employed in young children. Patients with low-grade 

astrocytomas who relapse after being treated with surgery alone should be considered for another 

surgical resection. If this is not feasible, local radiation therapy is the usual treatment.”  

 

Burkhard et al (11) in a population-based study of 55 patients with pilocytic astrocytoma reported that 

only 13% of patients received radiotherapy and concluded that “because of the benign biological 

behaviour of pilocytic astrocytomas and advances in microneurosurgery, the survival rates for patients 

with these tumours are excellent, regardless of postoperative radiotherapy”. The authors go on to 

state that in their opinion “postsurgery adjuvant therapy is unnecessary.” Due-Tonnessen et al 

conducted a retrospective study of 110 consecutive patients with cerebellar astrocytoma  and found 

that spontaneous regression of residual tumour is more frequent than growth of residual tumour (12).  

Only 5 patients (5%) in their series received radiotherapy and they state that “at present we avoid RT 



Page | 37  

 

in patients with benign cerebellar astrocytomas”. Benesch et al reported that 9% of patients with 

pilocytic astrocytoma in their series received radiotherapy (13).  

 

The role of adjuvant radiotherapy in pilocytic astrocytomas is not clear since tumour recurrence 

following surgery may be treated by watchful waiting, second surgery, chemotherapy or radiotherapy. 

Recent publications have reported that they tend to avoid radiotherapy in this group due to the long-

term side-effects in children (11-13) . In the optimal radiotherapy utilisation tree, radiotherapy is 

recommended for 13% of patients with pilocytic astrocytoma, based on the actual radiotherapy rate 

reported by Burkhard et al which is population-based and includes all pilocytic astrocytomas 

regardless of their site (the other two series include only cerebellar tumours).  

 

 

Ependymoma 

The ACN, NICE and ESMO guidelines do not review the management of intracranial ependymoma. 

The NCCN guidelines state that “the survival benefits of RT following surgical recovery have been 

established for anaplastic ependymomas and suboptimally resected tumours. The value of RT is 

more controversial for differentiated ependymomas, with data demonstrating improved survival mainly 

for subtotally resected tumors” (6). 

 

The NCI PDQ guidelines state that grade II ependymal tumours can be “treated by surgery alone if 

the tumor is totally resectable; surgery followed by radiation therapy to known or suspected residual 

tumor”. These guidelines also state that anaplastic ependymoma should be treated by surgery plus 

radiation therapy” (5). 

 

 

Astrocytoma NOS and other Astrocytomas 

Astrocytoma Not Otherwise Specified (NOS) is a non-specific histological diagnosis that is not 

included in the WHO histological classification of brain tumours; hence none of the guidelines discuss 

the management of patients with this diagnosis.  The incidence of astrocytoma NOS and glioma NOS 

has been decreasing over time, probably due to improvements in diagnosis and histological 

classification (14;15). 

 

However all available epidemiological databases of brain tumours, including the recent 2011 data 

used in the updated tree, include a proportion of cases with NOS diagnoses. In the optimal utilisation 

tree, we have made the assumption that most cases of astrocytoma NOS are low-grade 

astrocytomas, (since it would be comparatively easier to make a histological diagnosis of high grade 

astrocytoma). Therefore 77% of this group of tumours are recommended to receive radiotherapy (this 

is the estimated optimal radiotherapy utilisation rate for low-grade astrocytic tumours). 
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Level of evidence 

Out of nine outcome branches in the model that have an indication for radiotherapy (Figure 1), 5 

branches are supported by level I-II evidence. The updated model predicts that 70% of the whole 

brain cancer population have an indication for radiotherapy based on level I-II evidence of benefit. 

 

 

Changes in Epidemiological Data 

 

Incidence of Brain Cancer:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) has been updated, 

with the most recent data available being 2007 data. The latest ACIM (Australian Cancer Incidence 

and Mortality) book published by AIHW in 2010 states that in 2007, brain cancer accounted for 1.4% 

of all cancer in Australia (16). In the original model of radiotherapy utilisation, brain cancer accounted 

for 2% of all cancers in Australia based on AIHW data for the year 1998.  

 

 

Incidence by Histological Type 

The Central Brain Tumor Registry of the United States (CBTRUS) contains the largest aggregation of 

population–based data on the incidence of all primary brain and CNS tumors in the United States. 

The CBTRUS report published in February 2011 contains data on primary brain tumours diagnosed in 

the United States in the years 2004-2007(17). This report contains data collected from the National 

Program of Cancer Registries (NPCR) and states belonging to the National Cancer Institutes’ 

Surveillance, Epidemiology and End Results (SEER) program as its data sources. Data from forty-

eight population-based cancer registries were included. Since this is the largest and most recent 

population-based database of brain tumours available, these data were used in the optimal 

radiotherapy utilisation tree.  

 

‘Mixed’ gliomas and “gliomas malignant NOS” together constitute around 10% of all gliomas in the 

CBTRUS database. These groups have been included under the overall ‘Astrocytoma’ branch in the 

optimal utilisation tree, since the treatment of these tumours is similar to the treatment recommended 

for astrocytomas. The branch “Astrocytoma NOS and other astrocytomas” in the optimal radiotherapy 

utilisation tree is composed of the groups ‘Astrocytoma, NOS’ and ‘unique astrocytoma variants’ from 

the CBTRUS database. 

 

Proportion of low-grade astrocytomas that undergo progression 

In 1986 the EORTC Radiotherapy and Brain Tumor groups initiated a prospective trial to compare 

early radiotherapy with delayed radiotherapy in low-grade gliomas (astrocytoma and 

oligodendroglioma) in adults. The long term results after a median follow-up of 7.8 years were 

reported in 2005 by van den Bent et al (18); 96 out of 124 patients (77%) in the control arm (deferred 
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radiotherapy until the time of progression) progressed. This data has been used in the updated 

radiotherapy utilisation tree.  

 

Histological grading of ependymomas 

Metellus et al (19) reported on the results of a multicentric French study of 152 adult patients with 

intracranial ependymomas; 109 patients (72%) were diagnosed with WHO grade II and 43 patients 

(28%) with grade III tumours.  

 

Other authors have reported on smaller series of patients with ependymoma which were not used in 

the tree due to the smaller numbers involved (20;21). Rodriguez et al (22) reported on 2408 cases 

from the SEER database but data on intracranial tumors could not be separated from data on spinal 

tumors and hence these data were not used in the tree.  

 

Extent of surgery of low-grade ependymomas 

Metellus et al (19) reported on the results of a multicentric French study of 152 adult patients with 

intracranial ependymomas; of the 109 patients who were diagnosed with WHO grade II, 64 (59%) had 

total resection of the tumour while 45 (41%) had incomplete tumour resection.  

 

 

Estimation of Optimal Radiotherapy Utilisation  

 

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportions of brain cancer patients in whom 

radiotherapy would be recommended is 80% (Table 1 and Figure 1). The original optimal radiotherapy 

utilisation rate derived in 2003 was 92%. The main reason for the decrease in the utilisation rate is 

due to the epidemiological re-distribution of the histological types of brain cancer, based on the most 

recently available population-based data. Some indications for radiotherapy have also changed as 

described above.  

 

 

Concurrent Chemoradiotherapy in Brain Cancer 

 

The indications for radiotherapy for brain cancer were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the 1
st
 treatment. 

These combined chemotherapy and radiotherapy indications (chemoradiation) are listed as an 

additional payoff in the overall utilisation tree (Table 3 and Figure 2).  

 

According to the best available practice evidence the optimal proportion of brain cancer patients for 

whom chemoradiation is beneficial is 53%. All patients with newly diagnosed glioblastoma multiforme 

who are considered fit for radical therapy are recommended to have surgical resection followed by 
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radiotherapy with concurrent temozolomide and post-radiation adjuvant temozolomide. This is 

recommended by all the guidelines based on the evidence of Stupp et al, who demonstrated in a 

randomised trial of 573 patients with glioblastoma multiforme that daily temozolomide administered 

with postoperative RT followed by adjuvant temozolomide resulted in significantly better median 

survival and 2-year survival when compared with radiotherapy alone (23). 
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Figure 1. Revised Brain Cancer Optimal Radiotherapy Utilisation Tree  
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Table 1: Brain Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all brain cancer 

References 

Yes/ No Updated 

value 

1 Brain Cancer, good PS, 

Glioblastoma Multiforme 

No Yes I Yes 0.53 ACN guidelines (1),  

NCI PDQ (5), NCCN (6), 

ESMO (3), NICE (2)   

2 Brain Cancer, good PS, 

Anaplastic Astrocytoma 

No Yes I Yes 0.07 ACN guidelines (1),  

NCI PDQ (5), NCCN (6), 

ESMO (3), NICE (2)   

3 Brain Cancer, good PS, 

Low-grade Astrocytoma, 

progression 

Yes Yes II Yes 0.01 ACN guidelines (1),  

NCI PDQ (5), NCCN (6), 

NICE (2)   

6 Brain Cancer, good PS, 

Pilocytic Astrocytoma, 

recurrence requiring RT 

Yes Yes III Yes 0.01 NCI PDQ (Childhood 

Astrocytomas) (7) 

7 Brain Cancer, good PS, 

Astrocytoma NOS and 

other astrocytomas 

Yes N/A N/A Yes 0.07 Treatment of Astrocytoma 

“NOS” is not described in 

any guidelines. 
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Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all brain cancer 

References 

Yes/ No Updated 

value 

9 Brain Cancer, good PS, 

Oligodendroglioma 

Yes Yes II Yes 0.06 ACN guidelines (1),  

NCI PDQ (5), NCCN (6), 

NICE (2)   

11 Brain Cancer, good PS, 

Ependymoma, grade II, 

incomplete resection 

Yes Yes IV Yes 0.02 NCI PDQ (5), NCCN (6), 

 

12 Brain Cancer, good PS, 

Ependymoma, anaplastic 

Yes Yes III Yes 0.01 NCI PDQ (5), NCCN (6), 

 

13 Brain Cancer, good PS, 

Embryonal tumours 

No Yes II Yes 0.03 NCI PDQ ( CNS 

Embryonal Tumors) (8) 

Updated proportion of all patients with brain cancer in whom radiotherapy is recommended  0.80 (80%) 

Original proportion of all patients with brain cancer in whom radiotherapy is recommended (2003 

study) 

0.92 (92%) 

Abbreviations: PS – performance status, ACN – Australian Cancer Network, ESMO -  European Society for Medical Oncology, NCCN – National Comprehensive Cancer Network (USA), NCI PDQ – 
National Cancer Institute Physicians Data Query (USA), RT - radiotherapy 
Levels of Evidence for Indications for Radiotherapy: Level I – evidence obtained from a systematic review of all relevant randomised controlled trials; Level II – evidence obtained from at least one 
properly-designed randomised controlled trial; Level III – evidence obtained from well-designed controlled trials without randomisation -these include trials with ‘pseudo-randomisation’ where a 
flawed randomisation method was used (eg. alternate allocation of treatments) or comparative studies with either comparative or historical controls; Level IV – evidence obtained from case series . 
Taken from the National Health and Medical Research Council (NHMRC) hierarchy of levels of evidence (24) 
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Table 2: Brain Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Population or subpopulation 

of interest 

Attribute Proportion of 

populations with 

this attribute 

Quality of 

information 

References 

All registry Cancers Brain Cancer 0.014 (1.4%) α AIHW 2007 (16) 

 

Brain Cancer Good Performance 

Status (PS) 

0.94 є SA Hospital Registry (25) 

Brain Cancer, good PS Gliomas 

 

0.92 γ CBTRUS (17) 

Brain Cancer, good PS, Gliomas Astrocytoma 0.87 γ CBTRUS (17) 

 

Brain Cancer, good PS, Gliomas, 

Astrocytoma 

Glioblastoma  0.70 γ CBTRUS (17) 

Brain Cancer, good PS, Gliomas, 

Astrocytoma 

Anaplastic Astrocytoma 0.09 γ CBTRUS (17) 

Brain Cancer, good PS, Gliomas, 

Astrocytoma 

Low grade (grade II) 

astrocytoma 

0.02 γ CBTRUS (17) 

Brain Cancer, good PS, Gliomas, 

Astrocytoma, low grade 

astrocytoma (grade II) 

Progression 0.77 є van den Bent et al (18) 

Brain Cancer, good PS, Gliomas, Pilocytic astrocytoma 0.07 γ CBTRUS (17) 
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Population or subpopulation 

of interest 

Attribute Proportion of 

populations with 

this attribute 

Quality of 

information 

References 

Astrocytoma 

Brain Cancer, good PS, Gliomas, 

Astrocytoma 

Astrocytoma NOS and 

Other astrocytomas 

0.12 γ CBTRUS (17) 

Brain Cancer, good PS, Gliomas, 

Astrocytoma NOS and Other 

astrocytomas 

Radiotherapy indicated 0.77  Based on radiotherapy 

utilisation rate derived for LGA 

Brain Cancer, good PS, Gliomas Oligodendroglioma 0.07 γ CBTRUS (17) 

Brain Cancer, good PS, Gliomas 

 

Ependymoma 0.06 γ CBTRUS (17) 

Brain Cancer, good PS, Gliomas, 

Ependymoma 

Grade II 0.72 є Metellus et al (19) 

Brain Cancer, good PS, Gliomas, 

Ependymoma,  

Grade II 

Total resection 0.59 є Metellus et al (19) 

Brain Cancer, good PS Embryonal tumours 0.03 γ CBTRUS (17) 

Brain Cancer, good PS 

 

Other Neuro-epithelial 

tumours 

0.05 γ CBTRUS (17) 

NOTE: The indications for radiotherapy from the original 2002 RTU utilisation tree for brain cancer have not been included in Table 1 and the original epidemiological data have 
not been included in Table 2. The updated radiotherapy utilisation tree (2011) has been significantly altered from the original tree (2002) and therefore it is not possible to 
compare the indications, outcome numbers and epidemiological data from the two trees in one table.  
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Figure 2.  Brain Cancer. Optimal Utilisation Tree for Concurrent Chemo-Radiation. 
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Table 3: Brain Cancer. Indications for Concurrent Chemo-Radiation - levels and sources of evidence 

 

Outcome 

no. in 

tree 

Clinical scenario Level of 

evidence 

References Proportion of all brain cancer 

patients 

1 Brain Cancer, good PS, 

Glioblastoma multiforme 

 

I ACN guidelines (1), 

NCI PDQ (5), NCCN (6), ESMO (3), 

NICE (2) 

0.53 

The total proportion of all patients with brain cancer in whom Concurrent Chemo-Radiation is 

recommended 

 

0.53 (53%) 
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BREAST CANCER  

 

Evidence-based treatment guidelines for breast cancer management issued by major national and 

international organisations reviewed for the model are those published after the previous radiotherapy 

utilisation study was completed (July 2003) up to the most recent ones published in 2011.  

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 National Health &Medical Research Council (NHMRC). Clinical practice guidelines for the 

management of early breast cancer. Second edition, 2001 (1) 

 National Health and Medical Research Council (NHMRC). Clinical practice guidelines for the 

management of advanced breast cancer, 2001 (2) 

 National Comprehensive Cancer Network (NCCN). Clinical practice guidelines in oncology: 

Breast cancer, Version 2.2011 (3) 

 National Cancer Institute (NCI). Breast Cancer Treatment (PDQ®), 2011 (4) 

 BC Cancer Agency. Cancer Management Guidelines: Breast, 2011 (5)  

 National Institute for Health and Clinical Excellence (NICE). Early and locally advanced breast 

cancer: Diagnosis and treatment. NICE clinical guideline no. 80, 2009 (6)  

 Association of Breast Surgery at BASO. Surgical guidelines for the management of breast 

cancer, 2009 (7)  

 Scottish Intercollegiate Guidelines Network (SIGN). Management of breast cancer in women: 

A national clinical guideline, 2005 (8) 

 Recht A et al. Postmastectomy radiotherapy: clinical practice guidelines of the American 

Society of Clinical Oncology (ASCO), 2001 (9) 

 Cancer Care Ontario (CCO). Breast irradiation in women with early stage invasive breast 

cancer  following breast conserving surgery, 2010 (10) 

 Shenkier et al. BC Cancer Agency (BCCA) Clinical practice guidelines for the care and 

treatment of breast cancer: Treatment for women with stage III or locally advanced breast cancer, 

2004 (11) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for breast cancer have been reviewed and updated in the optimal utilisation 

tree based on the latest guideline recommendations (Table 1).  

The model has been updated as follows: 

1. The indications for DCIS have been omitted from the updated model as the in-situ tumours 

are not notifiable disease in the cancer registry and so should not be included as treatment 

indications for invasive breast cancer 
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All of the other previous indications remain supported by current guidelines.  

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model the indications of 

radiotherapy for breast cancer have been derived from evidence-based treatment guidelines issued 

by major national and international organisations. The guidelines reviewed are those published after 

the previous radiotherapy utilisation study was completed (July 2003) up to December 2010. Highest 

priority has been given to Australian evidence-based clinical-practice guidelines (eg. NHMRC 

endorsed clinical practice guidelines).  

 

Based on guidelines review, all indications of radiotherapy for breast cancer remain supported by 

level I-III evidence similar to those reported in the earlier model. Notably, for a number of indications 

the evidence has been upgraded to level II from level III. Out of twelve outcome branches in the 

model that have an indication of radiotherapy (Figure 1) 58% (7 branches) are supported by level I-II 

evidence; proportion of indications supported by Level I evidence has increased in the current model 

from 25% (3 indications) in the earlier model to 42% (5 indications) in the new model. The updated 

model predicts 74% breast cancer population with an indication of radiotherapy have level I or II 

evidence of benefit if treated according to evidence-based guidelines. 

 

Evidence of radiotherapy benefit for early stage post-mastectomy local recurrence or those with 

mention of performance status are limited; hence, these indications are supported by level III 

evidence. 

 

Epidemiology of cancer stages 

The epidemiological data in the breast cancer utilisation tree have been reviewed to see if more 

recent data are available through extensive electronic search using the key words ‘Australia’, 

‘epidemiology breast cancer’, ‘incidence’, ‘breast cancer stage‘, ‘radiotherapy treatment’, ‘recurrence’, 

‘survival’ ‘treatment outcome’ in various combinations. This has been applied particularly to the early 

branches in the tree for which national or State level data on cancer incidence rates and stages are 

available. If there is a change in the hierarchical quality of the epidemiological data, this has also been 

noted (Table 2).  

 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to more recent years till 2008 (12) and a number of  

publications from Australian State based registry data have been available (19-21). In 2008, Breast 

cancer accounted for 12.2% of all cancers in Australia. The epidemiological evidence for several 

outcome branches in the current model has been upgraded accordingly to be more representative of 

the Australian population.  
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Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of breast cancer patients in whom 

radiotherapy would be recommended is 87% (Table 1 and Figure 1) compared with the original 

estimate of 83%. The increase is due to omission of DCIS indications from the model and addition of 

a radiotherapy indication for invasive breast carcinoma.  

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for breast cancer were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

According to the best available practice evidence there are no indications identified for which 

concurrent chemoradiation is beneficial over radiotherapy alone as the first indicated treatment. 

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended breast 

cancer radiotherapy utilisation rate that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2 (Figure 2). Also the sensitivity analyses 

tested the effect of including or excluding the recommendation for radiotherapy for T1-2 N0-1 M0 

post-mastectomy 1-3 node positive nodes; this addresses the issue of conflict in radiotherapy 

recommendations between treatment guidelines for the above branch. There still exists a level of 

uncertainty whether radiotherapy should be recommended for post mastectomy ‘1-3’ node positive 

patients because the recommendation is based on sub-group analysis. The variability in the estimate 

of optimal radiotherapy utilisation due to these uncertainties was 3% and the expected value ranged 

from 87% to 90% as shown in the Tornado diagram (Figure 2). 
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Table 1: Breast Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Updated RTU model 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Guideline 

updated 

Current 

level of 

evidence 

Change to proportion of all 

breast cancer 

 

References 

    Yes/ No Updated 

value 

 

1 T1-2 N0-1 M0,  BCS Yes I No 0.71 NHMRC (1), NCCN (3), NCI (4), BCCA (5) , CCO 

(10), NICE (6), UK Association of breast surgeons 

(7), New Zealand Guidelines Group (13) 

2 T1-2 N0-1 M0 

mastectomy, negative 

nodes, local recurrence 

Yes III No 0.01 NHMRC (2), NCCN (3) 

3 T1-2 N0-1 M0, 

mastectomy, negative 

nodes, distant relapse 

with painful bone 

metastases 

Yes I Yes < 0.01 NHMRC (2), NCCN (3), NICE (6) 

4,6 T1-2 N0-1 M0, distant 

relapse with 

symptomatic brain  

metastases 

Yes II No < 0.01 NHMRC (2) 
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Updated RTU model 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Guideline 

updated 

Current 

level of 

evidence 

Change to proportion of all 

breast cancer 

 

References 

    Yes/ No Updated 

value 

 

10 T1-2 N0-1 M0, 

mastectomy, > 3 

positive lymph nodes 

Yes I Yes 0.02 NHMRC (1), NCCN (3), NCI (4), BCCA (5), NICE 

(6), UK Association of breast surgeons (7), New 

Zealand Guidelines Group (13), ASCO (9) 

11 T3-4 Any N M0, 

good/fair PS or Any T 

N2-3 M0, good/fair PS 

Yes III Yes 0.12 NCCN (3), Shenkier et al 2004 (11) 

ASCO guideline 2001 (9) 

13 Any T Any N M1, no 

bone metastases, brain 

metastases 

Yes II No < 0.01 NHMRC (2) 

15 Any T Any N M1, 

painful bone 

metastases 

Yes I No 0.01 NHMRC (2), NCCN (3), NICE (6) 

16 Any T Any N M1, 

painless bone 

metastases, brain 

metastases 

Yes II No < 0.01 NHMRC (2) 

Proportion of all breast cancer patients in whom radiotherapy is 

recommended 

0.87 (87%)  
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Table 2: Breast Cancer; The incidence of attributes used to define indications for radiotherapy 

 

Population or sub-

population of interest 

Attribute 

 

Proportion Updated Quality 

of Information 

Updated Reference 

All registry cancers Breast cancer 0.12 α AIHW 2010 (12) 

All breast cancer T1-2 N0-1 M0 0.83 β National Breast and Ovarian Cancer 

Centre (NBOCC) 2010 (14) 

All breast cancer T3-4 Any N M0, or Any T N2-3 M0 0.13 β NBOCC 2010 (14) 

All breast cancer Any T Any N M1 0.04 β NBOCC 2010 (14) 

T1-2 N0-1 M0 Breast-conserving surgery 0.86 γ Morrow et al 2009 (15) 

T1-2N0-1M0 mastectomy 0 lymph nodes 0.67 

 

β 

 

Delaney et al 2008 (16) 

 

T1-2 N0-1 M0, 

mastectomy, 0 lymph 

nodes 

Local recurrence 0.06 ζ Jagsi et al 2005 (17) 

T1-2 N0-1M0 mastectomy, 

no local recurrence  

Distant recurrence 0.12 ζ Wilking et al 1992 (18) 
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Population or sub-

population of interest 

Attribute 

 

Proportion Updated Quality 

of Information 

Updated Reference 

T1-2 N0-1 M0 mastectomy, 

no local recurrence, distant 

recurrence Or 

Any T Any N M1 

Bone metastases 0.42 

0.71 

0.69 

0.57 

ζ Pivot et al 2000 (19) 

Solomayer et al 2000 (20) 

Coleman et al 1987 (21) 

Leone et al 1988 (22) 

All bone metastases Painful bone metastases 0.95 

0.80 

ζ Pivot et al 2000 (19) 

Solomayer et al 2000 (20) 

T1-2 N0-1M0 mastectomy, 

0-3 lymph nodes, no local 

recurrence, distant 

recurrence, no 

symptomatic bone 

metastases or 

Any T Any N M1, no 

symptomatic bone 

metastases 

Brain metastases 0.12 ζ Pivot et al 2000 (19) 

T1-2 N0-1M0 mastectomy 4+ positive lymph nodes 0.16  Chua et al 2002 (23) 

T3-4 Any N M0, or Any T 

N2-3 M0 

Good/Fair PS 0.91 ε South Australian Cancer Registry 

Report 2000 (24) 

Non-symptomatic bone 

metastases +/- visceral 

metastases 

Symptomatic brain metastases 0.12 ζ Pivot et al 2000 (19) 
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Figure 1. Breast Cancer Radiotherapy Utilization Tree 
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Figure 2. Tornado diagram for univariate sensitivity analyses 
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CERVICAL CANCER 

 

In the original EBRT and BT utilisation models the indications for EBRT and BT for cervical cancer 

were derived from evidence-based treatment guidelines issued by major national and international 

organisations until December 2004. The current updated model includes guidelines published until 

February 2012. 

 

Updated Guidelines 

The following clinical practice guidelines for the management of cervical cancer have not been 

updated:   

 (SGOG) The Sydney Gynaecologic Oncology Group, Royal Prince Alfred and Liverpool 

Hospitals: Clinical Practice and Management Policies (1) 

 

The following new or updated clinical practice guidelines for the management of cervical cancer were 

identified:   

 (FIGO) Federation Internationale de Gynecologie et d’Obstetrique: Staging classifications and 

clinical practice guidelines for gynaecologic cancers (2) 

  (PDQ) CancerNet PDQ Cancer Information Summaries: Treatment of Cervical Cancer (3) 

 (NCCN) National Comprehensive Cancer Network: Clinical Practice Guidelines in Oncology - 

v1.2012 - Cervical Cancer (4) 

 (SICN) Scottish Intercollegiate Network: Management of cervical cancer: A national clinical 

guideline (5) 

 (NSW) NSW Gynaecological Oncology Group Best Practice Guideline, 2009 (6) 

 (CCO) Cancer Care Ontario: Primary Treatment for Locally Advanced Cervical Cancer (7) 

 (BCCA) British Columbia Cancer Agency: Cancer Management Guidelines >> Gynecology >> 

4. Cervix (8) 

 (YCN) Yorkshire Cancer Network Guidelines for the Management of Gynaecological Cancers 

(9) 

 (ESMO) Cervical cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and 

follow-up (10) 

  (ABS) American Brachytherapy Society Cervical Cancer Brachytherapy Task Group (11) 

 (ACR) ACR Appropriateness Criteria on Advanced Cervical Cancer Expert Panel on 

Radiation Oncology – Gynecology (12) 

 

 

Indications for radiotherapy 

All the indications for EBRT and for BT in the original CCORE models of optimal RT and BT utilisation 

for cervical cancer were reviewed based on the latest guideline recommendations (Figures 1 and 2 

and Tables 1 and 2). For EBRT, the original model did not include indications for RT for a small 
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percentage of patients with stage IA disease, either because of medical inoperability, local recurrence 

after surgery, or lymph node positivity. These indications were included in the later BT utilization tree 

and are here incorporated into the combined model. 

 

Changes to Epidemiological Data 

The epidemiological data in the cervical cancer utilization trees have been reviewed to identify 

whether more recent data are available through extensive electronic searches. This has been applied 

to the early branches in the trees for which national or state level data on cancer incidence rates and 

stages are available. No changes to the hierarchical quality of the epidemiological data were 

identified, but there were changes in the magnitude of the indications based on up-dated SEER stage 

data (13) (Table 3).  

 

Incidence of Cervical Cancer:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) has been updated, 

with the most recent data available being 2007 data. In 2007, cervical cancer accounted for 17% of 

gynaecological cancers, and 0.7% of all cancer in Australia (14). 

 

Stage proportions for Cervical Cancer 

The SEER database (13) provided the most recent population level data for cervical cancer stage 

distribution, and these 2004-07 data were substituted for the previous 1973-1995 data (Table 3). 

 

Estimation of the Optimal External Beam Radiotherapy Utilisation Rate in Cervical 

Cancer 

Based on the evidence of the efficacy of radiotherapy and the most recent epidemiological data on 

the occurrence of indications for EBRT, EBRT is recommended in 71% of all cervical cancer patients 

in Australia (Table 1 and Figure 1). The previous optimal EBRT rate for cervical cancer derived in 

2003 was 58%. The increase in the revised optimal utilisation rate is predominantly due to two factors: 

incorporation of indications for EBRT for stage I disease, and changes in the stage incidence of 

cervical cancer.  

 

Estimation of the Optimal Brachytherapy Utilisation Rate in Cervical Cancer 

Based on the evidence of the efficacy of radiotherapy and the most recent epidemiological data on 

the occurrence of indications for BT, BT is recommended in 53% of all cervical cancer patients in 

Australia (Table 2 and Figure 2). The previous optimal BT rate for cervical cancer derived in 2004 was 

49%. The small increase in the revised optimal utilisation rate is due to changes in the 

epidemiological data, rather than any changes in the indications for BT. 
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Estimation of the Optimal Concurrent Chemoradiotherapy Utilisation Rate in Cervical 

Cancer 

The indications for radiotherapy for cervical cancer were reviewed to identify the indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy (CRT) as the first 

treatment. Based on this model, 51% of all cervical cancer patients should receive concurrent 

radiotherapy with chemotherapy (Figure 3 and Table 4). It is acknowledged that some of these 

patients will not be fit to receive concurrent chemotherapy and this is dealt with by sensitivity analysis 

of the combined utilisation tree. 

 

Level of evidence 

The levels of evidence supporting the indications for EBRT and BT are unchanged. Level I-II evidence 

supports the indications for 8% of the total 71% EBRT optimal utilisation; 0% of the total 53% BT 

optimal utilisation; and 50% of the total 51% concurrent CRT optimal utilisation 

 

Sensitivity Analyses 

Univariate sensitivity analyses were undertaken (Figures 4-6) to assess any changes in the optimal 

utilisation rate for EBRT, BT and CRT that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 3. The variability in the estimate of optimal 

EBRT utilisation due to these uncertainties was 3% and the expected value ranged from 68% to 71% 

as shown in the Tornado diagram (Figure 4). The variability in the estimate of optimal BT utilisation 

due to these uncertainties was 56% and the expected value ranged from 48% to 53% as shown in the 

Tornado diagram (Figure 5). The variability in the estimate of optimal CRT utilisation due to these 

uncertainties was 1% and the expected value ranged from 51% to 52% as shown in the Tornado 

diagram (Figure 6). 
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Figure 1. Revised Optimal External Beam Radiotherapy Utilisation Tree for Cervical Cancer 

 

LVI, Lymphatic Vascular Space Invasion; PLND, Pelvic Lymph Node Dissection; LN, Lymph Node; GOG, Gynecology Oncology Group; EBRT, External Beam Radiotherapy 
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Figure 2. Revised Optimal Brachytherapy Utilisation Tree for Cervical Cancer 

LVI, Lymphatic Vascular Space Invasion; PLND, Pelvic Lymph Node Dissection; LN, Lymph Node; GOG, Gynecology Oncology Group; BT, Brachytherapy 
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Figure 3. Cervical Cancer. Optimal Utilisation Tree for Concurrent Chemoradiation 

 

LVI, Lymphatic Vascular Space Invasion; PLND, Pelvic Lymph Node Dissection; LN, Lymph Node; GOG, Gynecology Oncology Group; CRT, Concurrent Chemoradiation 
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Table 1: Cervical Cancer. Indications for External Beam Radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario 

Treatment 

Indicated 

Level of 

Evidence 

Proportion 

of all 

Cervical 

Cancer 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

cervical cancer 

References 

      
Yes/

No 

Updated 

value 
 

5 

Stage IA1 (Cone 

biopsy); LVI positive; 

Medically operable 

(Hyst and PLND); LN 

negative; Local 

recurrence 

No n/a n/a 
Yes: EBRT 

and BT 
Yes IV n/a <0.01 

FIGO (2), PDQ (3), 

NCCN (4), NSW 

(6), SGOG (1), 

ESMO (10) 

6 

Stage IA1 (Cone 

biopsy); LVI positive; 

Medically operable 

(Hyst and PLND); LN 

positive 

No n/a n/a Yes: EBRT Yes II n/a <0.01 

FIGO (2), PDQ (3), 

NCCN (4), SICN 

(5), NSW (6), CCO 

(7), YCN (9), 

SGOG (1), ESMO 

(10) 
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7 

Stage IA1 (Cone 

biopsy); LVI positive; 

Medically inoperable 

No n/a n/a 
Yes: EBRT 

and BT 
Yes IV n/a <0.01 

PDQ (3), NCCN 

(4), BCCA (8), ABS 

(11) 

9 

Stage IA2 (Cone 

biopsy); Medically 

operable (Hyst and 

PLND); LN negative; 

Local recurrence 

No n/a n/a 
Yes: EBRT 

and BT 
Yes IV n/a <0.01 

FIGO (2), PDQ (3), 

NCCN (4), NSW 

(6), SGOG (1), 

ESMO (10) 

10 

Stage IA2 (Cone 

biopsy); Medically 

operable (Hyst and 

PLND); LN positive 

No n/a n/a Yes: EBRT Yes II n/a 0.01 

FIGO (2), PDQ (3), 

NCCN (4), SICN 

(5), NSW (6), CCO 

(7), YCN (9), 

SGOG (1), ESMO 

(10) 

11 

Stage IA2 (Cone 

biopsy); Medically 

inoperable 

No n/a n/a 
Yes: EBRT 

and BT 
Yes IV n/a 0.02 

PDQ (3), NCCN 

(4), BCCA (8), ABS 

(11) 
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13 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin negative; LN 

negative; GOG 

score<120; Distant  

recurrence; Brain 

metastases 

EBRT II <0.01 No: EBRT Yes II No <0.01 FIGO (2), PDQ (3) 

14 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin negative; LN 

negative; GOG 

score<120; Distant  

recurrence; No brain 

metastases; Bone 

metastases; Pain 

EBRT I <0.01 No: EBRT Yes I No <0.01 FIGO (2), PDQ (3) 
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17 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin negative; LN 

negative; GOG 

score<120; Local 

recurrence (nil distant 

metastases); Central 

local recurrence 

EBRT and 

BT 
IV 

Outcome 

17 and 18 

total 0.01 

No: EBRT 

and BT 
Yes IV No <0.01 

FIGO (2), PDQ (3), 

NCCN (4), NSW 

(6), SGOG (1), 

ESMO (10) 

18 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin negative; LN 

negative; GOG 

score<120; Local 

recurrence (nil distant 

metastases); Side wall 

recurrence 

EBRT IV 

Outcome 

17 and 18 

total 0.01 

No: EBRT Yes IV No <0.01 

FIGO (2), PDQ (3), 

NCCN (4), NSW 

(6), SGOG (1), 

ESMO (10) 

19 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin negative; LN 

negative; GOG 

score>120 

EBRT II* 0.03 No: EBRT Yes II Yes 0.02 

FIGO (2), PDQ (3), 

NCCN (4), SICN  

(5), NSW (6), 

SGOG (1) 
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20 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin negative; LN 

positive 

EBRT II 0.06 No: EBRT Yes II Yes 0.04 

FIGO (2), PDQ (3), 

NCCN (4), SICN 

(5), NSW (6), CCO 

(7), YCN (9), 

SGOG (1), ESMO 

(10) 

21 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin positive; 

Vaginal margin positive 

EBRT and 

BT 
II* 

Outcome 

17 and 18 

total 0.01 

No: EBRT 

and BT 
Yes II No 0.01 

FIGO (2), PDQ (3), 

NCCN (4), CCO 

(7), YCN (9), 

SGOG (1), ESMO 

(10) 

22 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin positive; 

Vaginal margin 

negative 

EBRT II* 

Outcome 

17 and 18 

total 0.01 

No: EBRT Yes II No <0.01 

FIGO (2), PDQ (3), 

NCCN (4), CCO 

(7), YCN (9), 

SGOG (1), ESMO 

(10) 

23 
Stage IB-IIA; <4cm; 

Medically inoperable 

EBRT and 

BT 
IV 0.02 

No: EBRT 

and BT 
Yes III Yes 0.04 

PDQ (3), NCCN 

(4), NSW (6), 

BCCA (8), YCN (9), 

SGOG (1), ABS 

(11) 
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24 Stage IB-IIA; >4cm 
EBRT and 

BT 
II, III 0.10 

No: EBRT 

and BT 
Yes II, III Yes 0.09 

FIGO (2), PDQ (3), 

NCCN (4), SICN 

(5), NSW (6), CCO 

(7), BCCA (8), YCN 

(9), SGOG (1), 

ESMO (10), ABS 

(11), ACR (12) 

25 Stage IIB-IVA 
EBRT and 

BT 
IV 0.26 

No: EBRT 

and BT 
Yes IV Yes 0.36 

FIGO (2), PDQ (3), 

NCCN (4), SICN 

(5), NSW (6), CCO 

(7), BCCA (8), YCN 

(9), SGOG (1), 

ESMO (10), ABS 

(11), ACR (12) 

26 Stage IVB EBRT IV 0.09 No: EBRT Yes IV Yes 0.12 
FIGO (2), PDQ (3), 

YCN (9), SGOG (1) 

Proportion of all cervical cancer patients in whom EBRT was 

recommended 

0.58 

(58%) 

Updated Proportion of all cervical cancer 

patients in whom EBRT is recommended 

0.71 

(71%) 
 

*Level of evidence in original RTU study erroneously reported to be III rather than II Abbreviations: RTU, Radiotherapy Utilisation; LVI, Lymphatic Vascular Space Invasion; Hyst, Hysterectomy; PLND, Pelvic Lymph Node 
Dissection; LN, Lymph Node; GOG, Gynecology Oncology Group; RT, Radiotherapy; EBRT, External Beam Radiotherapy; BT, Brachytherapy; PDQ, CancerNet PDQ Cancer Information Summaries: Treatment of Cervical 
Cancer; NCCN, National Comprehensive Cancer Network: Clinical Practice Guidelines in Oncology - v1.2012 - Cervical Cancer; NSW, New South Wales Gynaecological Oncology Study Group: Gynaecological Oncology 
Clinical Practice Guidelines; SGOG, The Sydney Gynaecologic Oncology Group, Royal Prince Alfred and Liverpool Hospitals: Clinical Practice and Management Policies; ESMO, Cervical cancer: European Society for Medical 
Oncology Clinical Practice Guidelines for diagnosis, treatment and follow-up; FIGO, Federation Internationale de Gynecologie et d’Obstetrique staging classifications and clinical practice guidelines in the management of 
gynaecologic cancers; CCO, Cancer Care Ontario: Primary Treatment for Locally Advanced Cervical Cancer; YCN, Yorkshire Cancer Network Guidelines for the Management of Gynaecological Cancers; BCCA, British 
Columbia Cancer Agency: Cancer Management Guidelines >> Gynecology >> 4. Cervix; ABS, American Brachytherapy Society Cervical Cancer Brachytherapy Task Group; SICN, Scottish Intercollegiate Network: 
Management of cervical cancer: A national clinical guideline; ACR, American College of Radiology Appropriateness Criteria on Advanced Cervical Cancer Expert Panel on Radiation Oncology – Gynecology;  



Page | 73  

 

Table 2: Cervical Cancer. Indications for Brachytherapy - Levels and sources of evidence 
 

Original BTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario 
Treatment 

Indicated 

Level of 

Evidence 

Proportion 

of all 

Cervical 

Cancer 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of 

all cervical 

cancer 
References 

Yes/

No 

Updated 

value 

3 

Stage IA1 (Cone 

biopsy); LVI negative; 

Margin positive; 

Medically inoperable 

BT IV 0.01 No: BT Yes IV Yes <0.01 
PDQ (3), NCCN (4), 

ABS (11) 

5 

Stage IA1 (Cone 

biopsy); LVI positive; 

Medically operable 

(Hyst and PLND); LN 

negative; Local 

recurrence 

EBRT and 

BT 
IV <0.01 

No: EBRT 

and BT 
Yes IV No <0.01 

FIGO (2), PDQ (3), 

NCCN (4), NSW (6), 

SGOG (1), ESMO 

(10) 

7 

Stage IA1 (Cone 

biopsy); LVI positive; 

Medically inoperable 

EBRT and 

BT 
IV <0.01 

No: EBRT 

and BT 
Yes IV No <0.01 

PDQ (3), NCCN (4), 

BCCA (8), ABS (11) 
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9 

Stage IA2 (Cone 

biopsy); Medically 

operable (Hyst and 

PLND); LN negative; 

Local recurrence 

EBRT and 

BT 
IV <0.01 

No: EBRT 

and BT 
Yes IV No <0.01 

FIGO (2), PDQ (3), 

NCCN (4), NSW (6), 

SGOG (1), ESMO 

(10) 

11 

Stage IA2 (Cone 

biopsy); Medically 

inoperable 

EBRT and 

BT 
IV 0.02 

No: EBRT 

and BT 
Yes IV No 0.02 

PDQ (3), NCCN (4), 

BCCA (8), ABS (11) 

17 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin negative; LN 

negative; GOG 

score<120; Local 

recurrence (nil distant 

metastases); Central 

local recurrence 

EBRT and 

BT 
IV <0.01 

No: EBRT 

and BT 
Yes IV No <0.01 

FIGO (2), PDQ (3), 

NCCN (4), NSW (6), 

SGOG (1), ESMO 

(10) 

21 

Stage IB-IIA; <4cm; 

Medically operable 

(Hyst and PLND); 

Margin positive; 

Vaginal margin 

positive 

EBRT and 

BT 
IV <0.01 

No: EBRT 

and BT 
Yes IV Yes 0.01 

PDQ (3), NCCN (4), 

YCN(9), SGOG (1), 

ESMO (10) 
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23 
Stage IB-IIA; <4cm; 

Medically inoperable 

EBRT and 

BT 
IV 0.06 

No: EBRT 

and BT 
Yes IV Yes 0.04 

PDQ (3), NCCN (4), 

NSW (6), BCCA (8), 

YCN (9), SGOG (1), 

ABS (11) 

24 Stage IB-IIA; >4cm 
EBRT and 

BT 
II, III 0.13 

No: EBRT 

and BT 
Yes II, III Yes 0.09 

FIGO (2), PDQ (3), 

NCCN (4), SICN (5), 

NSW (6), BCCA (8), 

YCN (9), SGOG (1), 

ESMO (10), ABS 

(11), ACR (12) 

25 Stage IIB-IVA 
EBRT and 

BT 
IV 0.25 

No: EBRT 

and BT 
Yes IV Yes 0.36 

FIGO (2), PDQ (3), 

NCCN (4), SICN (5), 

NSW (6), CCO (7), 

BCCA (8), YCN (9), 

SGOG (1), ESMO 

(10), ABS (11), ACR 

(12) 

Proportion of all cervical cancer patients in whom BT was 

recommended 

0.49 

(49%) 

Updated Proportion of all cervical cancer 

patients in whom BT is recommended 

0.53 

(53%) 
 

Abbreviations: BTU, Brachytherapy Utilisation; LVI, Lymphatic Vascular Space Invasion; Hyst, Hysterectomy; PLND, Pelvic Lymph Node Dissection; LN, Lymph Node; GOG, Gynecology Oncology Group; RT, Radiotherapy; 
EBRT, External Beam Radiotherapy; BT, Brachytherapy; PDQ, CancerNet PDQ Cancer Information Summaries: Treatment of Cervical Cancer; NCCN, National Comprehensive Cancer Network: Clinical Practice Guidelines in 
Oncology - v1.2012 - Cervical Cancer; ABS, American Brachytherapy Society Cervical Cancer Brachytherapy Task Group; NSW, New South Wales Gynaecological Oncology Study Group: Gynaecological Oncology Clinical 
Practice Guidelines; SGOG, The Sydney Gynaecologic Oncology Group, Royal Prince Alfred and Liverpool Hospitals: Clinical Practice and Management Policies; ESMO, Cervical cancer: European Society for Medical 
Oncology Clinical Practice Guidelines for diagnosis, treatment and follow-up; BCCA, British Columbia Cancer Agency: Cancer Management Guidelines >> Gynecology >> 4. Cervix; FIGO, Federation Internationale de 
Gynecologie et d’Obstetrique staging classifications and clinical practice guidelines in the management of gynaecologic cancers; YCN, Yorkshire Cancer Network Guidelines for the Management of Gynaecological Cancers; 
SICN, Scottish Intercollegiate Network: Management of cervical cancer: A national clinical guideline; ACR, American College of Radiology Appropriateness Criteria on Advanced Cervical Cancer Expert Panel on Radiation 
Oncology – Gynecology; CCO, Cancer Care Ontario: Primary Treatment for Locally Advanced Cervical Cancer 
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Table 3: Cervical Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU/BTU studies Updates 2012 

Population or sub-population 

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 
Comments 

All registry cancers 
Gynaecological 

cancer 

0.05 (RTU) 

0.05 (BTU) 

α 

α 
Yes 0.039 α 

AIHW 2011 

(14) 
- 

All gynaecological cancer Cervical cancer 
0.23 (RTU) 

0.19 (BTU) 

α 

α 
Yes 0.17 α 

AIHW 2011 

(14) 
- 

All Cervical cancer Stage IA 
0.30 (RTU) 

0.26 (BTU) 

γ 

γ 
Yes 0.23 γ 

SEER 

2004-2007 

(13) 

- 

Stage IA Stage IA1 0.55 (BTU) γ No 0.55 No n/a  

Stage IA1, (Conization) LVI negative 0.92 (BTU) ε No 0.92 No n/a  

Stage IA1; (Conization); LVI 

negative 
Margin positive 0.38 (BTU) ζ No 0.38 No n/a  

Stage IA1, (Conization); LVI 

negative; Margin positive 

Medically operable 

(Hyst) 
0.81 (BTU)  No 0.81 No n/a  
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Original RTU/BTU studies Updates 2012 

Population or sub-population 

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 
Comments 

Stage IA1, (Conization); LVI 

positive 

Medically operable 

(Hyst and PLND) 
0.81 (BTU)  No 0.81 No n/a  

Stage IA1, (Conization); LVI 

positive; Medically operable, 

(Hyst and PLND 

LN negative 0.97 (BTU) ε No 0.97 No n/a  

Stage IA1, (Conization); LVI 

positive; Medically operable, 

(Hyst and PLND); LN negative 

Local recurrence 0.06 (BTU) ε No 0.06 No n/a  

All cervical cancer Stage IB/IIA 
0.35 (RTU) 

0.43 (BTU) 

γ 

γ 
Yes 0.29 γ 

SEER 

2004-2007 

(13) 

- 

Stage IB/IIA 
“Non-bulky” 

disease 

0.69 (RTU) 

0.69 (BTU) 

ζ 

ζ 
No 0.69 No n/a  

Stage IB/IIA; “Non-bulky” 

disease 

Operable(Hysterec

tomy and PLND) 

0.95 (RTU) 

0.81 (BTU) 

ζ 

 
No 0.81 No n/a  
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Original RTU/BTU studies Updates 2012 

Population or sub-population 

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 
Comments 

Stage IB/IIA; “Non-bulky” 

disease; Medically operable, 

(Hyst and PLND) 

Margin negative 
0.94 (RTU) 

0.94 (RTU) 

θ 

θ 
No 0.94 No n/a  

Stage IB/IIA; “Non-bulky” 

disease; Medically operable; 

(Hyst and PLND); Margin 

negative 

LN negative 
0.75 (RTU) 

0.75 (BTU) 

θ 

θ 
No 0.75 No n/a  

Stage IB/IIA; “Non-bulky” 

disease; Medically operable, 

(Hyst and PLND); Margin 

negative; LN negative 

“Low risk” for 

recurrence (GOG 

score <120) 

0.84 (RTU) 

0.84 (BTU) 

ε 

ε 
No 0.84 No n/a  

Stage IB/IIA, “Non-bulky” 

disease, Medically operable, 

(Hyst and PLND); Margin 

negative; LN negative; “Low risk”  

Distant relapse 0.05 (RTU) θ Yes 0.04 No 

Delgado et 

al (15), 

Samlal et al 

(16) 

Corrected 

calculation 

of relapse 

rates 
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Original RTU/BTU studies Updates 2012 

Population or sub-population 

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 
Comments 

Stage IB/IIA, “Non-bulky” 

disease, Medically operable, 

(Hyst and PLND); Margin 

negative; LN negative; “Low risk” 

for recurrence (GOG score 

<120); Distant Recurrence 

Brain Metastases 0.09 (RTU) 
ζ 

 
No 0.09 No n/a  

Stage IB/IIA, “Non-bulky” 

disease, Medically operable, 

(Hyst and PLND); Margin 

negative; LN negative; “Low risk” 

for recurrence (GOG score 

<120); Distant recurrence; No 

Brain Metastases 

Bone Metastases 0.16 (RTU) 
ζ 

 
No 0.16 No n/a  

Stage IB/IIA, “Non-bulky” 

disease, Medically operable, 

Painful Pain 

Metastases 
0.80 (RTU) ζ No 0.80 No n/a  
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Original RTU/BTU studies Updates 2012 

Population or sub-population 

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 
Comments 

(Hyst and PLND); Margin 

negative; LN negative; “Low risk” 

for recurrence (GOG score 

<120); Distant recurrence; No 

Brain Metastases; Bone 

Metastases 

Stage IB/IIA, “Non-bulky” 

disease, Medically operable, 

(Hyst and PLND); Margin 

negative; LN negative; “Low risk” 

for recurrence (GOG score <120) 

Local relapse 
0.11 (RTU) 

0.07 (BTU) 

θ 

θ 
Yes 0.07 No 

Same Refs: 

Delgado et 

al (15), 

Samlal et al 

(16) 

Corrected 

calculation 

of local and 

distant 

relapse 

rates 
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Original RTU/BTU studies Updates 2012 

Population or sub-population 

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 
Comments 

Stage IB/IIA; “Non-bulky” 

disease; Medically operable, 

(Hyst and PLND); Margin 

negative; LN negative; “Low risk” 

for recurrence; Local recurrence 

Central local 

relapse 
0.38 (BTU) ζ No 0.38 No n/a  

Stage IB/IIA; “Non-bulky” 

disease; Medically operable, 

(Hyst and PLND); Margin + ve 

Vaginal margin 

positive 
0.64 (BTU) ζ No 0.64 No n/a  

All cervical cancer Stage IIB-IV A 
0.26 (RTU) 

0.25 (BTU) 

γ 

γ 
Yes 0.36 γ 

SEER 

2004-2007 

(13) 

 

All cervical cancer Stage IVB 
0.09 (RTU) 

0.06 (BTU) 

γ 

γ 
Yes 0.12 γ 

SEER 

2004-2007 

(13) 

 

Abbreviations:  LVI, Lymphatic Vascular Space Invasion; Hyst, Hysterectomy; PLND, Pelvic Lymph Node Dissection; LN, Lymph Node;  GOG, Gynecology Oncology Group;  RTU, Radiotherapy Utilization;  BTU, 

Brachytherapy Utilization 
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Table 4: Cervical Cancer. Indications for concurrent chemoradiotherapy - levels and sources of evidence 

Outcome 

Numbers 

in Tree 

Clinical Scenario 
Level of 

evidence 
References 

Proportion 

of all 

Cervical 

Cancer 

Patients 

5 

Stage IA1 (Cone biopsy); LVI positive; Medically 

operable (Hyst and PLND); LN negative; Local 

recurrence 

IV FIGO (2), PDQ (3), NCCN (4), NSW (6) <0.01 

6 
Stage IA1 (Cone biopsy); LVI positive; Medically 

operable (Hyst and PLND); LN positive 
II 

FIGO (2), PDQ (3), NCCN (4), SICN (5), NSW (6), CCO (7), 

YCN (9), SGOG (1), ESMO (10) 
<0.01 

9 
Stage IA2 (Cone biopsy); Medically operable (Hyst and 

PLND); LN negative; Local recurrence 
IV FIGO (2), PDQ (3), NCCN (4), NSW (6) <0.01 

10 
Stage IA2 (Cone biopsy); Medically operable (Hyst and 

PLND); LN positive 
II 

FIGO (2), PDQ (3), NCCN (4), SICN (5), NSW (6), CCO (7), 

YCN (9), SGOG (1), ESMO (10) 
<0.01 

17 

Stage IB-IIA; <4cm; Medically operable (Hyst and 

PLND); Margin negative; LN negative; GOG score<120; 

Local recurrence (nil distant metastases); Central local 

recurrence 

IV FIGO (2), PDQ (3), NCCN (4), NSW (6) <0.01 

18 

Stage IB-IIA; <4cm; Medically operable (Hyst and 

PLND); Margin negative; LN negative; GOG score<120; 

Local recurrence (nil distant metastases); Side wall 

recurrence 

IV FIGO (2), PDQ (3), NCCN (4), NSW (6) <0.01 
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20 
Stage IB-IIA; <4cm; Medically operable (Hyst and 

PLND); Margin negative; LN positive 
II 

FIGO (2), PDQ (3), NCCN (4), SICN (5), NSW (6), CCO (7), 

YCN (9), SGOG (1), ESMO (10) 
0.04 

21 
Stage IB-IIA; <4cm; Medically operable (Hyst and 

PLND); Margin positive; Vaginal margin positive 
II 

FIGO (2), PDQ (3), NCCN (4), CCO (7), SGOG (1), ESMO 

(10) 
0.01 

22 
Stage IB-IIA; <4cm; Medically operable (Hyst and 

PLND); Margin positive; Vaginal margin negative 
II 

FIGO (2), PDQ (3), NCCN (4), CCO (7), SGOG (1), ESMO 

(10) 
<0.01 

24 Stage IB-IIA; >4cm I 

FIGO (2), PDQ (3), NCCN (4), SICN (5), NSW (6), CCO (7), 

BCCA (8), YCN (9), SGOG (1), ESMO (10), ABS (11), ACR 

(12) 

0.09 

25 Stage IIB-IVA I 

FIGO (2), PDQ (3), NCCN (4), SICN (5), NSW (6), CCO (7), 

BCCA (8), YCN (9), SGOG (1), ESMO (10), ABS (11), ACR 

(12) 

0.36 

Proportion of all cervical cancer patients in whom concurrent chemoradiation is recommended 
0.51 

(51%) 

Abbreviations: LVI, Lymphatic Vascular Space Invasion; Hyst, Hysterectomy; PLND, Pelvic Lymph Node Dissection; LN, Lymph Node; GOG, Gynecology Oncology Group; FIGO, Federation Internationale de Gynecologie et 
d’Obstetrique staging classifications and clinical practice guidelines in the management of gynaecologic cancers; PDQ, CancerNet PDQ Cancer Information Summaries: Treatment of Cervical Cancer; NCCN, National 
Comprehensive Cancer Network: Clinical Practice Guidelines in Oncology - v1.2012 - Cervical Cancer; NSW, New South Wales Gynaecological Oncology Study Group: Gynaecological Oncology Clinical Practice Guidelines; 
SICN, Scottish Intercollegiate Network: Management of cervical cancer: A national clinical guideline; CCO, Cancer Care Ontario: Primary Treatment for Locally Advanced Cervical Cancer; YCN, Yorkshire Cancer Network 
Guidelines for the Management of Gynaecological Cancers; SGOG, The Sydney Gynaecologic Oncology Group, Royal Prince Alfred and Liverpool Hospitals: Clinical Practice and Management Policies; ESMO, Cervical 
cancer: European Society for Medical Oncology Clinical Practice Guidelines for diagnosis, treatment and follow-up; BCCA, British Columbia Cancer Agency: Cancer Management Guidelines >> Gynecology >> 4. Cervix; ABS, 
American Brachytherapy Society Cervical Cancer Brachytherapy Task Group; ACR, American College of Radiology Appropriateness Criteria on Advanced Cervical Cancer Expert Panel on Radiation Oncology – Gynecology;  
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Figure 4. Cervical Cancer External Beam Radiotherapy. Tornado Diagram for Univariate Sensitivity Analysis 

 

LN, Lymph nodes; EBRT, External Beam Radiotherapy
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Figure 5. Cervical Cancer Brachytherapy. Tornado Diagram for Univariate Sensitivity Analysis 

 

LN, Lymph nodes; BT, Brachytherapy 
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Figure 6. Cervical Cancer Concurrent Chemo-Radiation. Tornado Diagram for Univariate Sensitivity Analysis 

 

LN, Lymph nodes; CRT, Concurrent Chemoradiotherapy
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COLON CANCER  

 

In the original radiotherapy utilisation model the indications for radiotherapy for colon cancer were 

derived from evidence-based treatment guidelines issued by major national and international 

organisations. The guidelines reviewed are those published after the previous radiotherapy utilisation 

study was completed (July 2003) up to August 2011.  

 

 

Updated Guidelines 

The following new or updated guidelines were identified since the original RTU study:  

 National Health and Medical Council (NHMRC) Guidelines for the Prevention, Early Detection 

and Management of Colorectal Cancer. 2005 (1) 

 National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines on Colon 

Cancer (Version 3, 2011) (2) 

 National Cancer Institute (NCI PDQ) guideline on colon cancer (2011) (3) 

 National Institute for Clinical Excellence (NICE) guidelines. Improving outcomes in Colorectal 

cancers. 2004 (4) 

 BC Cancer Agency Cancer Management Guidelines Colon (2005) (5) 

 Scottish Intercollegiate Guidelines Network (SIGN). Management of Colorectal Cancer 

(2003). (6) 

 Association of Coloproctology of Great Britain and Ireland. Guidelines for the management of 

colorectal cancer (2007). (7) 

 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for colon cancer were reviewed and updated in the optimal utilisation tree 

based on the latest guideline recommendations (Figure 1 and Table 1). No new indications for 

radiotherapy are recommended. The indication for adjuvant radiotherapy in T4 colon cancer has been 

removed from the optimal utilisation model (see below).  

 

Adjuvant radiotherapy in colon cancer 

Among all the above updated guidelines, only the NCCN guidelines recommend that “conformal 

external beam radiation should be routinely used for T4 non-metastatic disease”. The other guidelines 

do not mention a role for adjuvant radiotherapy in colon cancer. The previous evidence in favour of 

radiotherapy in this clinical situation in the original optimal utilisation model was based on a non-

randomised retrospective study by Willett et al which suggested that postoperative adjuvant radiation 

therapy improved local control in patients who had tumour adherence to surrounding structures (8). A 

subsequent randomised trial (the Intergroup 0130 trial) published in 2004 did not meet its accrual 
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objective; however it is one of the largest studies of adjuvant radiotherapy in colon cancer to date and 

it found that patients who received chemotherapy or chemo-RT had similar overall survival and 

disease-free survival, but toxicity was higher among chemo-RT patients (9). A patterns of care study 

of external beam radiotherapy in colon cancer published in 2010 found that RT use in colon cancer 

has declined markedly since the late 1980s and the authors noted that the role for RT in colon cancer 

is not clearly defined (10).  

 

Since the majority of the guidelines do not recommend adjuvant radiotherapy in colon cancer and in 

view of the findings from the above Intergroup trial (9), radiotherapy is no longer recommended for T4 

colon cancer in the optimal radiotherapy utilisation model.  

 

 

Level of evidence 

The main indications for radiotherapy in colon cancer are in the treatment of bone and brain 

metastases; these indications are supported by level I-II evidence. There is only one other indication 

for radiotherapy in colon cancer which is supported by level IV evidence (palliative radiotherapy in 

patients with metastatic disease and primary that is non-resectable due to fixation to other organs) but 

this indication affects such a small proportion of patients that it has no effect on the optimal utilisation 

rate. The updated model predicts that 4% of the entire colon cancer population have an indication for 

radiotherapy that is based on level I-II evidence of benefit. 

 

 

Changes to Epidemiological Data 

The epidemiological data in the colon cancer utilisation tree were reviewed to identify more recent 

data if available through extensive electronic searches using the key words ‘colon cancer’, 

‘radiotherapy’, ‘epidemiology colon cancer’, ‘incidence’, ‘colon cancer stage‘ ‘T4’, ‘metastases’, ‘brain 

metastases’, ‘bone metastases’, ‘skeletal metastases’ in various combinations . This applied 

particularly to the early branches in the tree for which national level data on cancer incidence rates 

and stages were available. Any changes in the hierarchical quality of the epidemiological data have 

been noted (Table 2).  

 

Incidence of Colon Cancer:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by AIHW has been updated, with the most recent data available being 2007 

data. The latest AIHW ACIM book published in 2010 states that in 2007, bowel cancer accounted for 

13.1% of all cancer in Australia. We contacted AIHW and received a breakdown of bowel cancer 

incidence by site: Colon (ICD-10 code C18) accounted for 8.58 % of all cancers, Rectosigmoid 

junction (ICD-10 code C19) accounted for 1.07% of all cancers and Rectum (ICD-10 code C20) 

accounted for 3.48% of all cancers in Australia in the year 2007 (11). Since the management of 
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cancers arising in the rectosigmoid junction is similar to that of colon cancer, we have taken the 

incidence of colon cancer to be 9.6% of all cancers in Australia in 2007.   

 

Non-metastatic Colon Cancer 

Data on the stage at presentation of patients with colorectal cancer were obtained from the Australian 

National Colorectal Cancer Care Survey of Australian Clinical Practice in the year 2000 (12). All newly 

reported individuals diagnosed with colorectal cancer and notified to each Australian Cancer Registry 

over the three-month period between 1 February 2000 and 30 April 2000 were included in this survey. 

Among all colon cancer patients with known stage at presentation, 80% presented with non-

metastatic disease. 

 

Proportion of patients withT4 colon cancer 

Extraction of data from the SEER Stat Database of 17 registries across the United States for the 

years 2004-2007 shows that there were 70,466 cases of non-metastatic (M0) colon cancer; of these 

10.9% (7739 patients) had T4 disease (13). This data has been used in the optimal utilisation tree.  

 

The proportion of patients presenting with T4 disease shows a decreasing trend over time.  

In the original RTU study, the only available data on the proportion of patients with Stage T4NxM0 

tumours were from hospital series and varied from 7% to 25% (14;15). Gunderson et al reported in 

2009 that SEER data from 1992 to 2004 showed that 13.7% of non-metastatic cases of colon cancer 

had T4 disease (16). The latest available SEER data for the years 2004-2007 (used in the revised 

tree) shows that 10.9% of patients had T4 disease (13).  

 

 

Estimation of the Optimal Radiotherapy Utilisation Rate 

Based on the most recent evidence and epidemiological data, radiotherapy is recommended in 4% of 

all colon cancer patients in Australia (Table 1 and Figure 1). The previous optimal radiotherapy rate 

for colon cancer derived in 2003 was 14%. The decrease in the optimal utilisation rate is due to 

radiotherapy no longer being recommended for patients with colon cancer who have T4 disease at 

presentation.  

 

 

Concurrent Chemoradiotherapy in Colon Cancer 

There are no indications for radiotherapy in conjunction with concurrent chemotherapy as the first 

treatment in colon cancer. The NCCN guidelines recommend chemoradiation for non-metastatic T4 

colon cancer but this is not recommended by any of the other guidelines and is therefore not 

incorporated into the optimal radiotherapy utilisation tree.  
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Sensitivity analysis 

A univariate sensitivity analysis was undertaken to assess the changes in the recommended 

radiotherapy utilisation rate that would result from different estimates of the proportions of patients 

with particular attributes. There is some uncertainty regarding whether or not radiotherapy is indicated 

in patients with T4 disease, with one guideline (NCCN) recommending radiotherapy in this situation 

whereas none of the other guidelines make this recommendation. Hence the proportion of patients 

with T4 colon cancer that may benefit from radiotherapy was varied between 0% and 5.5% (i.e no T4 

patients get radiotherapy through to 50% of T4 patients get radiotherapy) in the sensitivity analysis. 

As in the original utilisation tree, the sensitivity analysis also varied the proportion of symptomatic 

patients presenting in Stage TXNXM1 with unresectable tumours requiring radiotherapy from 0-11%. 

The results of the sensitivity analysis are depicted in the tornado diagram in Figure 2. The variation in 

the estimate of the proportion of colon cancer patients for whom radiotherapy may be indicated 

ranges from 4.0 to 6.2% as shown in Figure 2.  
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Figure 1.  Revised Optimal Radiotherapy Utilisation Tree for Colon Cancer 
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Table 1: Colon Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all Colon 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all Colon cancer 

References 

Yes/ No Updated 

value 

1 Stage T1-3, any N, M0 

bone metastases 

I 0.03 No Yes I No 0.03 NICE guidelines (4) 

2 Stage T1-3, any N, M0 

No bone metastases 

Brain metastases 

II 0.01 No N/A II No 0.01 The management of 

brain metastases is 

not discussed in any 

of the guidelines. 

6 Stage any T, any N, M1  

non-resectable due to 

fixation to other organs 

IV <0.01 No No IV No <0.01 Willett et al (8)  

8 Stage any T, any N, M1 

Bone metastases  

I <0.01 No Yes I No <0.01 NICE guidelines (4) 

9 Stage any T, any N, M1 

No bone metastases  

Brain metastases 

II <0.01 No N/A II No <0.01 The management of 

brain metastases is 

not discussed in any 

of the guidelines. 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all Colon 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all Colon cancer 

References 

Yes/ No Updated 

value 

Proportion of all Colon cancer patients in whom 

Radiotherapy is recommended 

0.14 (14%) Updated Proportion of all Colon cancer patients in 

whom Radiotherapy is recommended 

0.04 (4%) 

Abbreviations: RTU – Radiotherapy Utilisation, NICE - National Institute for Clinical Excellence, NHMRC – National Health and Medical Research Council, NCCN – National 
Comprehensive Cancer Network 
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Table 2: Colon Cancer: The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Colon cancer 

 

0.09 α Yes 0.096 α AIHW 2011 (11) Based on AIHW 

2007 data (personal 

communication from 

AIHW) 

All Colon Cancers Any T, any N, 

M0 

0.80 γ No 0.80 α National 

colorectal cancer 

survey (12) 

The data has been 

updated but the 

proportion remains 

the same. 

Colon Cancer, Any 

T, any N, M0 

T 4, any N, M0 0.07 – 0.25 ζ 

 

 

Yes 0.11 γ SEER (13) Based on SEER  

2004-2007 data  

Stage T 1-3, any 

N, M0 

Bone 

metastases 

0.04 ζ No N/A N/A Bonnheim et al 

(17) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Stage T 1-3, any 

N, M0 and no 

bone metastases 

Brain 

metastases 

0.01 ζ No N/A N/A Hammoud et al 

(18) 

 

Stage any T, any 

N, M1 

Unresectable 

due to fixation 

to other organs 

0.22 ζ No N/A N/A Willett et al (14)  

Stage any T, any 

N, M1 

Post-operative 

death 

0.09 ζ No N/A N/A Willett et al (14)  

Stage any T, any 

N, M1 

Bone 

metastases 

0.02 ζ No N/A N/A Russell et al (15) 

 

 

Stage any T, any 

N, M1, no bone 

metastases 

Brain 

metastases 

0.01 ζ No N/A N/A Russell et al (15) 
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Figure 2. Colon Cancer. Tornado Diagram for Univariate Sensitivity Analysis 

 

 

 

Tornado Diagram at

Colon Cancer

Expected Value

0.0400 0.0500 0.0600

Proportion of  M1 colon unresectable: 0.0 to 0.11

p_colon_T4_RT: 0.0 to 0.055
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GALLBLADDER CANCER  

 

Evidence-based treatment guidelines for gallbladder cancer management issued by major 

international, national and provincial organisations reviewed for the model are those published after 

the previous radiotherapy utilisation study was completed (July 2003) up to the most recent ones 

published in 2012. 

 

Updated guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 NCCN clinical practice guidelines on gallbladder cancer, version 2, 2012 (1) 

 NCI gallbladder cancer treatment PDQ, 2012 (2) 

 BC Cancer Agency gastrointestinal cancer management guidelines (Gallbladder), 2012 

(3) 

 

Indications for radiotherapy 

The only indication for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for gallbladder cancer was for patients of good performance status with 

unresectable localised disease. Based on the latest guidelines, both radiotherapy and chemotherapy 

are recommended treatment options for these patients, with the chemotherapy recommendation 

being based on a recently published randomised controlled study which showed a survival benefit 

with combination chemotherapy of gemcitabine and cisplatin compared to gemcitabine alone in 

patients with locally advanced or metastatic gallbladder cancer, cholangiocarcinoma or ampullary 

cancer (4). The optimal utilisation tree has been updated to reflect the current guideline 

recommendations, with the branch of patients of good performance status with unresectable localised 

disease being divided into two branches: patients recommended to have radiotherapy (0.5) and 

patients recommended to have chemotherapy (0.5) (Table 1, Figure 1). The proportion of 0.5 has 

been chosen arbitrarily as there are no published studies which compare chemotherapy with 

radiotherapy in these patients, and hence there is no evidence for superiority of either treatment 

approach. 

 

There are no new indications for radiotherapy according to the latest guidelines.  

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model the indication for 

radiotherapy for gallbladder cancer has been derived from evidence-based treatment guidelines 

issued by major international, national and provincial organisations.  

 

Based on guidelines review, the indication of radiotherapy for gallbladder cancer is supported by level 

IV evidence, unchanged from the original model.  
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Epidemiology of cancer stages 

The epidemiological data in the gallbladder cancer utilisation tree have been reviewed to see if more 

recent data are available through extensive electronic search using the key words ‘Australia’, 

‘epidemiology gallbladder cancer’, ‘incidence’, ‘gallbladder cancer stage‘, ‘radiotherapy treatment’, 

‘distant metastases’, ‘survival’, ‘treatment outcome’ in various combinations. This has been applied 

particularly to the early branches in the tree for which national or state level data on cancer incidence 

rates and stages are available. If there is a change in the hierarchical quality of the epidemiological 

data, this has also been noted (Table 2).  

 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to more recent years till 2008 (5). There has been no 

change in the incidence of gallbladder cancer in Australia. The proportion of patients with metastatic 

disease has been updated according to recent SEER data (6). 

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of the indication for radiotherapy, the proportion of gallbladder cancer patients in whom 

radiotherapy would be recommended is 17% (Table 1 and Figure 1) compared with the original 

estimate of 13%. 

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

For patients with unresectable localised disease, the NCCN guidelines (1) recommend radiotherapy in 

conjunction with concurrent chemotherapy (Table 3 and Figure 2). The optimal proportion of 

gallbladder cancer patients for whom concurrent chemoradiotherapy is recommended is 17%.  

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended 

gallbladder cancer radiotherapy utilisation rate that would result from different estimates of the 

proportions of patients with particular attributes as mentioned in Table 2 (Figures 3 and 4). As the 

guidelines recommend both chemotherapy and chemoradiotherapy as treatment options for patients 

of good performance status with unresectable localised disease, sensitivity analysis was performed to 

assess the impact of varying the proportion of patients receiving chemoradiotherapy from 0% to 100% 

on the overall optimal radiotherapy utilisation rate for gallbladder cancer. The variability in the 

estimate of optimal radiotherapy utilisation due to these uncertainties ranged from 0% to 33% as 

shown in the Tornado diagram (Figure 3). The optimal chemoradiotherapy utilisation rate also ranged 

from 0% to 33% (Figure 4). 
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Table 1: Gallbladder Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

gallbladder

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all gallbladder 

cancer 

References 

Yes/ No Updated 

value 

2 Gallbladder cancer, no 

metastatic disease, 

good performance 

status, unresectable 

IV 0.13 No Yes 

 

IV Yes 0.17 NCCN (1), NCI (2), 

BCCA (3) 

Proportion of all gallbladder cancer patients in 

whom radiotherapy is recommended 

0.13 (13%) Updated proportion of all gallbladder cancer 

patients in whom radiotherapy is recommended 

0.17 (17%)  
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 Table 2: Gallbladder Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2012 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Gallbladder 

cancer 

0.01 

 

α No 0.01 α AIHW 2012 (5) Data have been 

updated but the 

proportion 

remains 

unchanged 

Gallbladder cancer Metastatic 

disease 

0.62 

0.50 

ζ 

ζ 

Yes 0.38 

0.39 

0.47 

 

0.37 

0.55 

γ 

γ 

γ 

 

ζ 

ζ 

 

SEER 2011 (6) 

Kiran et al 2007 (7) 

Kayahara et al 

2007 (8) 

Duffy et al 2008 (9) 

Chan et al 2008 

(10) 

SEER data used 

as most recent 

and highest level 

of epidemiological 

data 

Gallbladder 

cancer, no 

metastatic disease 

Good PS 0.97 ε No N/A N/A Cubertafond et al 

1994 (11) 
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Original RTU study Updates 2012 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Gallbladder 

cancer, no 

metastatic 

disease, good PS 

Resectable 0.58 

0.97 

0.43 

ζ 

ζ 

ζ 

Yes 0.45 

0.59 

ζ 

ζ 

 

Duffy et al 2008 (9) 

Chan et al 2008 

(10) 

Data from Duffy et 

al used as larger 

sample size 
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Table 3: Gallbladder Cancer. Indications for concurrent chemoradiotherapy - Levels and sources of evidence 

 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

Evidence 

References Proportion of all gallbladder 

cancer patients 

2 Gallbladder cancer, no metastatic 

disease, good performance status, 

unresectable 

IV NCCN guidelines (1) 0.17 

The total proportion of all patients with gallbladder cancer in whom concurrent chemoradiotherapy 

is recommended 

 

0.17 (17%) 
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Figure 1. Gallbladder cancer radiotherapy utilisation tree 
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Figure 2. Gallbladder cancer concurrent chemoradiotherapy utilisation tree 
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Figure 3. Tornado diagram: univariate sensitivity analyses for radiotherapy utilisation 

 

 

 

 

 

 

 

Figure 4. Tornado diagram: univariate sensitivity analyses for chemoradiotherapy utilisation 
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HEAD & NECK CANCER  

 

Evidence-based guidelines issued by major national and international organisations for the treatment 

of head and neck cancer were reviewed. The guidelines reviewed were those published from July 

2003 (when the previous radiotherapy utilisation study was completed) to April 2012.  

 

 

Updated Guidelines 

The following new or updated clinical practice guidelines for the management of head and neck 

cancer were identified:   

 National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines on Head and 

Neck Cancers (Version.2.2011) (1) 

 Scottish Intercollegiate Guideline Network (SIGN) guidelines 2006 (2) 

 Cancer Care Ontario guideline (2009) (3) 

 National Cancer Institute (NCI PDQ) guidelines on head and neck cancer (2012)  (4-11) 

 European Society of Medical Oncology (ESMO) and European Society for Therapeutic 

Radiology and Oncology (ESTRO) guidelines (2010) (12;13) 

 Spanish guidelines (2010) (14) 

  BC (British Columbia) Cancer Agency guidelines (2003) (15) 

 Danish national guidelines for oral squamous carcinoma (2006) (16)  

 Guidelines on management of skin cancer (17;18) 

 State of the Art Oncology in Europe (START) guidelines (19) 

 United Kingdom ENT guidelines (20) 

 American Society of Clinical Oncology (ASCO) guidelines (21) 

 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for head and neck cancer were reviewed based on the latest guideline 

recommendations (Figure 1 and Table 1). 

 

 

Lip Cancer 

In the original model of optimal radiotherapy utilisation in lip cancer, radiotherapy was recommended 

for  all locoregional recurrences following surgery or in cases where the lip cancer was not 

cosmetically excisable. The updated guidelines recommend that in addition to the above indications, 

adjuvant radiotherapy is indicated in patients with adverse risk features after surgery if re-excision 

with acceptable cosmetic and functional outcomes is not feasible or adequate to address the risk of 

recurrence (1;17). These adverse features are positive margins (</=1mm), perineural invasion, or 
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lymphovascular invasion for clinical stage I/II cancers. Most lip cancer presents at stage I/II. For the 

rare advanced case managed primarily with surgery, indications for adjuvant radiation also included 

multiple positive nodes and extracapsular nodal spread.  

 

 

Oral Cavity Cancer 

In the original model of optimal radiotherapy utilisation, radiotherapy was recommended for  all 

patients who presented with stage III or IV oral cavity cancer. The tree has been amended to take into 

account the roles of surgery followed by adjuvant radiotherapy and/or concurrent chemoradiation in 

the treatment of oral cavity cancer. The two scenarios for chemoradiation use in oral cavity cancer 

were for radical radiotherapy for advanced cancers, and for adjuvant radiation for patients with 

positive resection margins (<=1 mm) or extracapsular extension (ECE) (Table 1). 

 

Indications for radiotherapy alone were for radical treatment of stage I-II oral cancers, and for all other 

indications for adjuvant radiation. In the revised model, adjuvant radiotherapy is recommended for 

adverse pathology (pN2-3, advanced T-category, lymphatic, vascular or perineural invasion, level 

IV/V node positive) based on guideline recommendations (1-3;13;14). The guidelines generally 

agreed that adjuvant radiation should be at minimum considered for resected pathologic stage III-IV 

disease with close margins (1-3;13;14), although both the SIGN and Cancer Care Ontario (CCO) 

guidelines acknowledged the lack of randomized trial evidence supporting adjuvant radiation use. In 

the revised model, adjuvant radiation is not indicated for patients with T1-2 N1 cancers without 

established risk factors, based on guideline recommendations (3;8;15;16). 

           

Radiotherapy was generally considered an acceptable option for radical treatment in all stages, 

although guidelines indicated that surgery was the recommended or preferred option for initial 

management, wherever possible.  When radical radiotherapy was recommended, radiotherapy alone 

was consistently recommended for stage I-II oral cavity cancers and radical chemoradiation was 

recommended for stage III-IV oral cavity (1-3;13;14). Given the toxicity of combining concurrent 

chemotherapy with radical radiotherapy for head and neck cancer, the Cancer Care Ontario (CCO) 

guideline most strongly recommends its use in those under the age of 70 and the medically fit (2).   

 

 

Cancer of the Larynx 

The indications for radiotherapy in laryngeal cancer have not changed; however chemoradiation is 

now standard in the treatment of head and neck cancer. The optimal radiotherapy utilisation tree for 

laryngeal cancer has been modified by adding more branches in order to separate the proportion of 

patients in whom radiation is recommended in conjunction with concurrent chemotherapy. In laryngeal 

cancer concurrent chemotherapy is recommended in two situations: i) in locally advanced (stage III-

IVB) cancer with radical radiotherapy in patients with sufficiently good performance status and ii) 
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following laryngectomy  or laryngeal preserving surgery as adjuvant treatment with radiotherapy in 

patients with positive margins or extra-capsular extension (ECE) (1-4;13). 

 

The changes to the optimal utilisation tree can be summarised as follows:  

In the original model, all patients with supra-glottic cancer who were not suitable for laryngeal 

conserving surgery and all patients with stage III or IV glottic and sub-glottic cancer were 

recommended to have radiotherapy. In the revised model, patients with locally advanced resectable 

laryngeal cancer (stage III-IVB) can be treated by either total laryngectomy with or without 

postoperative radiotherapy or by radical radiotherapy with concurrent chemotherapy, reserving 

surgery for salvage. The choice of approach will be dependent on the patient’s desire for organ 

preservation, presence of invasion through thyroid cartilage and general performance status (2;3). 

Given the toxicity of combining concurrent chemotherapy with radical radiotherapy for head and neck 

cancer, the Cancer Care Ontario (CCO) guideline most strongly recommends its use in those under 

the age of 70 and the medically fit (3). The NCCN guidelines state that there is a group of patients 

undergoing laryngectomy (T1-3,N0 or N1) who do not require adjuvant radiation or adjuvant 

chemoradiation as long as no adverse histological features are present such as positive margins or 

extra-capsular lymph node extension (1). 

 

For larynx cancer, indications for radiotherapy alone were for radical treatment of stage I-II larynx 

cancers [radiotherapy and larynx preservation surgery are equally effective (1)], and for all adjuvant 

radiation not involving ECE or positive margins. The guidelines generally agreed that adjuvant 

radiation alone should be offered for resected pathologic stage III-IV disease with close margins 

(1;3;13)]. Other recommended pathological features where adjuvant radiotherapy alone can be 

considered are pathologic N2-3 category, pathologic T3-4 category, lymphovascular invasion and 

perineural invasion.  

 

 

Cancer of the Oropharynx 

In the original model of optimal utilisation, radiotherapy was indicated in all patients with 

oropharyngeal cancer. One of the aims of this review is to estimate a separate optimal utilisation rate 

for concurrent chemoradiotherapy (CRT); therefore a new optimal utilisation model for oropharyngeal 

cancer was developed. In the new model as for other head and neck mucosal sites, standard 

indications for radiotherapy were radical radiotherapy for stage I-II disease, radical CRT for advanced 

disease (stage III-IVB), and adjuvant radiotherapy or CRT depending on surgical findings. 

 

Recent data has identified a rapidly increasing proportion of oropharyngeal cancers associated with 

infection with carcinogenic sub-types of human papillomavirus (HPV) (22;23). At the same time, there 

has been a fall in incidence rates of tobacco and alcohol-related head and neck cancers, including the 

oropharynx (22;24;25). Although guidelines recommend the same treatment algorithm be applied for 

HPV-positive and HPV-negative patients, it was necessary to separate HPV-positive and HPV- 
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negative oropharynx cancers in the revised model as the prevalence of prognostic features differ and 

the benefit of adding concurrent chemotherapy to radical radiation is better defined for HPV-negative 

cancers than for  HPV-positive cancers.  

 

 

Salivary Gland Cancer 

There is substantial variation in natural history and histology among salivary gland  tumors; however 

most patients with salivary gland cancer are recommended to have surgery plus or minus adjuvant 

radiation (1;20). As there have been no trials and the guidelines do not recommend it, there is no role 

for concurrent chemoradiation in the model.  

 

Adjuvant Radiation for Salivary Gland Cancer 

According to the guidelines the indications for adjuvant radiation are high grade cancer, adenoid 

cystic cancer, advanced-stage disease (T3-4 or node-positive), presence of close or positive 

resection margins, tumor spillage/capsule rupture and/or perineural invasion (1;10;15).  

 

Recurrent Salivary Gland Cancer 

A small group of patients with small, low-grade salivary cancer will recur. Recommended treatment for 

this group was generally surgery plus adjuvant radiotherapy if resectable (1). For inoperable or 

unresectable recurrent disease treated with curative intent, radical radiation was recommended by 

most guidelines (1;10;19). 

 

Inoperable and/or Unresectable Salivary Gland Cancer 

For inoperable and/or unresectable cancers, radical radiation therapy was recommended where 

curative intent treatment was possible (1;10). In the optimal radiotherapy utilisation tree, all patients 

with stages III or IV disease and/or all high-grade tumours are recommended to receive radiotherapy; 

this group would be likely to include inoperable or unresectable tumours requiring radical radiation, 

operable and resectable tumours requiring adjuvant radiation and those requiring palliative radiation .   

 

 

Cancer of the Hypopharynx 

In the original model of optimal radiotherapy utilisation, radiotherapy was recommended for all 

patients with hypopharyngeal cancer. This is still the case, since radiotherapy can be recommended 

as radical treatment, as postoperative adjuvant treatment following surgery or in conjunction with 

concurrent chemotherapy. It was necessary to revise the model in order to separate the indications 

for concurrent chemoradiotherapy from other indications for  radiotherapy.  Since the incidence of 

hypopharyngeal cancer is small as a proportion of all head and neck cancers, to simplify the tree a 

sensitivity analysis was conducted to estimate the optimal proportion of patients without distant 

metastatic disease in whom CRT (either post-operative adjuvant CRT for extracapsular extension 

and/or positive margins or definitive CRT) is recommended.  
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Paranasal Sinus and Nasal Cavity Cancer 

In the original model of optimal radiotherapy utilisation, radiotherapy was recommended for all 

patients with paranasal sinus and nasal cavity cancer. This is still the case, since radiotherapy can be 

recommended as radical treatment, as postoperative adjuvant treatment following surgery or in 

conjunction with concurrent chemotherapy. It was necessary to revise the model in order to separate 

the indications for concurrent CRT from other indications for  radiotherapy.  According to the 

guidelines, concurrent CRT is indicated as adjuvant treatment for extracapsular extension and/or 

positive margins and for intracranial extension (1;6;15;20). Radical CRT is indicated for advanced 

stage disease for patients with adequate performance status (Stages III-IVB).  

 

 

Nasopharyngeal Cancer 

In the original model of optimal radiotherapy utilisation, radiotherapy was recommended for all 

patients. There is no change in the updated model. The majority of patients will have an indication for 

chemoradiation (1). For the purposes of the model, all patients among the small group of head and 

neck cancer patients who have nasopharyngeal cancer were considered to have an indication for 

chemoradiation.  

 

 

Occult Primary Head & Neck Cancer 

There are no changes to the model of optimal radiotherapy utilisation for occult primary head and 

neck cancer. Since the incidence of occult primary cancer is small as a proportion of all head and 

neck cancers, to simplify the tree a sensitivity analysis was conducted to estimate the optimal 

proportion of patients in whom chemoradiotherapy (either post-operative adjuvant CRT for 

extracapsular extension and/or positive margins or definitive CRT) is recommended.  

 

 

Levels of evidence 

The updated model predicts that 18% of the whole head and neck cancer population have an 

indication for radiotherapy based on level I-II evidence of benefit. The remainder of the indications of 

radiotherapy in head and neck cancer are based on level III or IV evidence.  

 

 

Changes to Epidemiological Data 

The epidemiological data in the head and neck cancer radiotherapy utilisation tree have been updated  

with more recent data where available; this has been applied particularly to the early branches in the 

tree for which national or state level data on cancer incidence rates and stages are available. 

Additional epidemiological data has been identified for the new branches that have been added to the 

model. Any changes to the hierarchical quality of the epidemiological data have been noted in Table 

2.  
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Incidence of Head and Neck Cancer:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) has been updated, 

with the most recent data available being 2008 data. The latest Australian Cancer Incidence and 

Mortality (ACIM) book published by AIHW in 2011 reports that in 2008, Head and Neck cancer 

accounted for 3.3% of all cancer in Australia; this is slightly less than the rate of 4% in the original 

model which was based on AIHW 1998 data  (26). However the proportion of oropharyngeal cancer in 

Australia has increased from 8% of all head and neck cancers in the previous model to 17% in 2008. 

This is in line with reported increases in the incidence of HPV related oropharyngeal cancer in the 

United States (22). 

 

 
 
Lip Cancer 
 

As the literature reported a wide range of proportions of incomplete excision, a sensitivity analysis 

was performed with values for the proportion of lip cancers that are cosmetically excisable ranging 

from 0.81-0.99% (27-29). Data from a number of sources were used to estimate the prevalence of 

adverse features (19% in the model, based on summing the following rates) among cosmetically 

excised lip cancer patients. Hjortdal et al reported a 12% rate of ≤1 mm margins in a series of 

surgically excised lip cancers (30). The proportion of cases with perineural invasion and/or 

lymphovascular invasion among cosmetically excised lip cancer was estimated as 6% from a large 

series from de Visscher et al (31). It was estimated that 1% of patients managed with surgery had 

clinically involved lymph nodes based on data from Peter MacCallum Cancer Centre and a 

population-based report from the Netherlands on lip cancer (27;28). As there was wide variation 

among estimates of positive margin rates for lip cancer in the literature (32-34), a sensitivity analysis 

was performed . 

 

 
Oral Cavity Cancer 

 
Based on an analysis of SEER data for the years 2004-2007, the population-based stage distribution 

for oral cancer was 48% stage I-II, 45% stage III-IVB and 7% stage IVC and palliative. Patients 

managed without documented surgery or radiotherapy were assumed to have been palliatively 

managed. Analysis of SEER data showed that 79% of patients with stage III-IVB oral cancer were 

managed with radical surgery, and 21% with radical radiotherapy. Among those treated with radical 

radiotherapy, 41% were aged 70 years or older (29). 

 

Given that such a large proportion of advanced oral cancer were managed with primary surgery,  and 

that contemporary guidelines strongly favoured radical surgery over radical radiation wherever 

possible, we modified the original estimated range of early-stage oral cancer that were managed with 

primary surgery (76%-90% instead of 0%-90%).  The low range for surgery use was based on an 
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Australian series by Farhadieh et al (35). This was the lowest rate in the two large series we identified 

on this topic (35;36). 

Among stage III-IVB patients managed with radical surgery, we estimated that 8% or less would need 

no further treatment. This was based on an original SEER analysis indicating that 16.6% of surgically 

managed stage III-IVB oral cancers were T1-2N1 (radiotherapy not indicated unless other risk 

features present), combined with data from Shim et al and  Brannan et al suggesting that probably 

around half of these cases would have an indication for radiotherapy such as close/positive margins 

or extracapsular spread (37;38). Given disagreement among guidelines on the use of radiotherapy in 

T1-2N1 patients, we performed a sensitivity analysis, varying the proportion of patients without an 

indication for adjuvant radiotherapy between 0-8%.  

 

Based on Brown et al’s surgical series of 462 oral cancer patients managed in Liverpool, U.K., 50% of 

resected stage III-IVB oral cancer patients had an indication for adjuvant chemoradiation (39). This 

proportion was in keeping with estimates from other large series (40;41).  

 
 
Laryngeal Cancer 
 

Data supplied to us by the AIHW shows that in 2008, there were 491 laryngeal cancers diagnosed in 

Australia; 151 (31%) of these were supraglottic cancers. Historically, the most common mode of 

larynx preservation surgery for supraglottic larynx cancer was supraglottic laryngectomy; however in 

recent years, there has been increased utilisation of conservative laser surgery to manage 

supraglottic and glottic laryngeal cancer (42). Data from SEER (2005-2007) shows that 15% of 

supraglottic larynx cancer were managed with voice-preserving surgery (29). An audit from the U.K. 

found that 23% of early laryngeal cancer was managed with laser surgery (43). To evaluate the effect 

of this data variation on the optimal utilisation rate, the proportion of patients with stage I/II 

supraglottic and glottic laryneal cancer managed with conservative surgery was varied from 0 – 23% 

in the sensitivity analysis. 

Due to the high propensity for nodal metastasis of supraglottic larynx cancer, a high proportion of 

patients managed with voice-conserving surgery will still require post-operative radiation. In a large 

series from M.D. Anderson Cancer Center, 83% of patients managed with supraglottic laryngectomy 

and neck dissection had indications for post-operative radiation (44). Radiotherapy indications were 

multiple nodes, extracapsular spread, lymphatic or perineural invasion, locally advanced primary, 

and/or positive microscopic margins. 

Indications for adjuvant chemoradiation are positive resection margins or extracapsular spread (45). 

To estimate the incidence of indications for chemoradiation after laryngeal conserving surgery for 

supraglottic larynx cancer, we used data from Chun et al describing the incidence of pathologic node 

involvement and margin involvement after supraglottic partial laryngectomy (46). In this series, 12/48 

had positive resection margins and an additional 21/48 had pathologically involved lymph nodes, 



Page | 118  

 

meaning that 33/48 had an indication for adjuvant radiation. We estimated that half of the 21 patients 

with pathologically involved lymph nodes would have extracapsular spread. This was based on 

Snyderman et al’s supraglottic larynx surgical series (47). Thus 70% of patients with an indication for 

radiotherapy after voice preserving surgery for supraglottic cancer had an indication for 

chemoradiation. 

We used data from SEER to describe the stage groupings of supraglottic cancer patients who were 

not managed with larynx conserving surgery. 26% of patients were stage I-II and 57% were stage III-

IVB (29). Stage IVC patients were grouped with patients who were palliatively managed (17% of all 

patients). In a similar fashion, we estimated that for glottic larynx cancer patients, 73% were stage I-II, 

20% stage III-IVB and 7% stage IVC and/or palliative management (29). 

 

A small proportion of patients with supraglottic larynx cancer may be managed with laryngectomy 

instead of radical radiotherapy. This was estimated as 5% for stage I/II and 12% for stage III/IVB 

patients based on population-based data on patterns of care in Ontario, Canada (48). For glottic 

larynx cancer, we estimated a 19% laryngectomy rate for stage III-IVB patients based on population-

based patterns of practice by T-category from Ontario, and stage data from SEER (29;49). The most 

common reason for laryngectomy is locally advanced larynx cancer with tumour invasion through the 

thyroid cartilage (49). 

No single source reported on the rate of both extracapsular extension and margin status for patients 

managed with total laryngectomy for stage III-IV supraglottic cancer. Two sources of data were thus 

utilized. Among Snyderman et al’s surgical series, 53% of patients with pathologic node positive 

supraglottic larynx cancer cases had extracapsular spread (47). Data from Bradford et al suggest that 

few patients with stage III-IV supraglottic larynx cancer will have positive margins as their only 

indication for adjuvant chemoradiation after total laryngectomy (probably 2-5%) (50). We thus 

estimated a 57% rate for CRT indications. 

The proportion of patients needing adjuvant chemoradiation following laryngectomy for stage III-IV 

glottic larynx cancer was estimated as 40% based on Hirabayashi et al’s surgical series (51). This 

hospital-based series provided information on the rate of pathologic extracapsular extension in 

patients based on T-category and N-category. As positive margins are uncommon following a 

laryngectomy for glottic cancer, the proportion of patients requiring adjuvant chemoradiation for glottic 

cancer was based solely on rates of extracapsular extension. 

 

Oropharyngeal Cancer 
 
There were no identified population-based estimates of prevalence or incidence of HPV-positive 

oropharyngeal cancer in Australia. The best Australian data identified came from a multi-institutional 

series that reported a rise in HPV-positive oropharyngeal cancers from 19% in 1987-1990 to 66% in 
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2005-2006 (23). This HPV-positive rate of 66% was in keeping with contemporary population-based 

estimates from Sweden and the United States (22;52). As it was unknown whether the prevalence of 

HPV-positive tumours in Australia may have increased since 2005-2006, a sensitivity analysis was 

performed with the upper limit for the prevalence of HPV-related tumors set at 80%, based on linear 

extrapolation of Hong et al’s data (23) . This extrapolated value was used only in sensitivity analysis, 

as it was equally plausible that the peak rate of HPV-related cancers has been reached in Australia. 

 

The guidelines did not clearly or consistently specify whether radical surgery or radical radiation was 

preferable for either early-staged or advanced resectable oropharyngeal cancers since there is a lack 

of evidence to guide selection of surgery versus radiation. Given the lack of population-based data, 

patient preference data and clinical trial data to guide the estimate of the optimal proportion of 

patients that should receive radical radiotherapy over surgery, patterns of practice data were used for 

the model recognising that these may not reflect optimal practice. Population-based data from the 

SEER database were used to measure temporal trends in the use of surgery and radiation (29). Data 

from 1985-1989 was used to estimate the use of surgery versus radical radiation in HPV-negative 

patients, and 2005-2007 SEER data for HPV-positive patients. These periods were chosen as 

Chaturvedi et al estimated that the population-based prevalence of HPV-positive oropharynx cancers 

in the United States was 16% in the 1980’s and over 70% in the 2000’s (22).  

 

Notably, it was found that between these two time periods, there was almost no change in the use of 

surgery over radiation: 42% were treated with radical radiation in 1985-1989 compared to 44% 

receiving radiation alone for 2005-2007. These rates were constant in the intervening years. As it was 

unknown if these rates truly reflected optimal practice, a sensitivity analysis was performed. Using a 

number of large series, including two that were population based, it was estimated that the optimal 

proportion of patients receiving radical radiotherapy, regardless of HPV status, lay between 24-84% 

(23;43;53-55). 

 

Radical Radiation versus Radical Chemoradiation for HPV+ and HPV- oropharynx cancer 

Data on the optimal proportion of patients receiving radiotherapy alone vs chemoradiation according 

to HPV status were derived form a large case series from Princess Margaret Hospital (PMH) in 

Toronto, Canada. O’Sullivan et al reported on a large group of oropharyngeal cancer patients 

according to HPV status (56). The patients in this group included all patients who presented to the 

PMH (patients were not excluded on the basis of comorbidity or performance status) and hence 

constituted a representative mix of patient age and comorbidity that would plausibly be seen in the 

Australian population of oropharynx cancer patients. We estimated the proportion of patients with a 

radical chemoradiation indication as the proportion of patients in this series with stage III-IV disease 

below the age of 70 without medical contraindications to concurrent chemotherapy.  

  

The estimate for HPV negative patients was based on the same method. In addition to data from 

O’Sullivan et al, this involved use of separate reports from PMH on the use of XRT and CRT in 
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advanced head and neck cancer, as well as data on the age distribution of tongue cancer patients 

from the Australian Institute of Health and Welfare (AIHW) (26;57-59). These additional sources were 

needed as the O’Sullivan series did not fully describe patient and treatment characteristics for the 

HPV negative cohort treated with chemoradiation. 

 

Notably, the proportion of advanced oropharynx cancer patients (stage III-IV) estimated to be 

appropriately treated by radical radiation instead of chemoradiation according to HPV status was  

almost identical to the patterns of practice described  in a large case series from Australia, largely 

representing patients from Royal Prince Alfred Hospital, Sydney (60). PMH data was used in 

preference as unlike the Australian series, the reasons for choice of treatment were explicitly 

described in this source, and the PMH series included stage I-II patient data.  

 

Adjuvant treatment of HPV-positive and HPV-negative oropharynx cancer 

The stage distribution of resected HPV positive oropharyngeal cancer was based on 2004-2007 

SEER data (29) . During this time, evidence suggests that most oropharyngeal cancers would have 

been HPV positive (22;61;62). Details on pathologic risk features (positive margins, extracapsular 

extension) according to T and N category were derived from Walvekar et al and Haughey et al 

(61;63).  

 

For resected HPV negative oropharyngeal cancer, the stage distribution was based on an Australian 

surgical series from RPA (64). Patients in this series were seen between 1987-1997. Data from Hong 

et al suggest that the prevalence of HPV-positive oropharyngeal cancer was about 20% in this patient 

cohort (23). Details on pathologic risk features according to T and N category were derived from 

Walvekar et al, Li et al and Zelefsky et al (63;65;66). 

 

 

Salivary Gland Cancer 
 
The stage distribution and histological grading of salivary gland cancers was based on analysis of 

2004-2007 SEER data (29). The SEER data were used since no published studies could be identified 

that reported on grading by stage for salivary gland cancer. Out of a total of 3820 patients diagnosed 

with malignant salivary gland tumours in the SEER registry, 519 patients (13.6%) were in stages I or II 

and the tumours were histologically classified as low-grade. The remaining 3301 patients were either 

in stages III or IV, or had histologically high grade tumours. All squamous cell carcinomas, salivary 

ductal carcinomas and adenoid cystic carcinomas were considered high-risk and/or high-grade 

histologies requiring adjuvant radiation. All acinic cell carcinomas were considered low-grade. Grade 

II/intermediate grade was grouped with high-grade, in keeping with guidelines (1;19). 

 

For low-grade stage I and II cancers, the proportion of patients with adjuvant radiotherapy indications 

was based solely on the presence of positive or close margins.  Ghosh-Laskar et al described the 
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prevalence of positive or close margins for mucoepidermoid cancers of the parotid according to 

tumour grade (67). Most low-grade tumours were T1 or T2. 

 

Locoregional recurrence in stage I-II low-grade tumours with negative margins 

The prevalence of locoregional recurrence was estimated based on a large surgery- alone series from 

Chen et al (68). For patients with low-grade tumours treated with surgery alone, 17% of patients 

developed a locoregional recurrence. Though data was not available on margin status or stage for 

these patients, univariate data on stage and margin status for the whole study group suggest this was 

a reasonable estimate (67;68). Low-grade tumours are often small, and hence most often resected 

with clear margins (67). 

 

 

Hypopharyngeal Cancer 
 
The proportion of patients with hypopharyngeal cancers who presented with distant metastatic 

disease was based on analysis of 2004-2007 SEER data since no published population-based 

Australian data were identified (29). Out of a total of 1490 patients diagnosed with squamous cell 

carcinoma of the hypopharynx during the above period, 130 patients were stage IVC (distant 

metastases at presentation), and a further 170 patients presenting in stages I-IVB had no treatment 

(regarded for our purposes as not suitable for radical treatment but eligible for palliative treatment). 

 

We attempted to identify recent data on the proportion of hypopharyngeal cancer patients who are 

treated with concurrent CRT. Older studies were identified (including one national population-based 

study on treatment of hypopharyngeal cancer), but these data were not used since it is likely that the 

rates of CRT have risen in recent years (69-71). A recent study on 70 patients with hypopharyngeal 

cancer treated at a single-institution reported that 57 patients (81%) received either postoperative or 

definitive CRT (72). A sensitivity analysis was conducted on the effect on the overall CRT rate of 

recommending concurrent CRT in 50-81% of patients with hypopharyngeal cancer who presented 

without distant metastases. 

 

 

Paranasal Sinus and Nasal Cavity Cancer 

The proportion of patients with paranasal and nasal cavity cancer who had metastatic disease were 

extracted from SEER. The proportion of patients with advanced stage and/or inoperable disease was 

calculated from a report on a Finnish population-based series (73). The guidelines are in favour of 

surgery for all operable, non-metastatic cases, but there was some disagreement with minority 

recommendation of radiation for T1-4a ethmoid cancer, T1-4a nasal cavity cancer and T4a maxillary 

cancer. Therefore sensitivity analysis was conducted with the proportion of patients receiving radical 

radiation varied from 0-62% (based on SEER data broken down by site and stage, up to 62% of T1-

4a operable, non-metastatic patients may be treated with radical radiation).  
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Estimation of the Optimal Radiotherapy Utilisation Rate  

Based on the most recent evidence on the efficacy of radiotherapy and on epidemiological data on 

the occurrence of indications for radiotherapy, the proportion of all Head & Neck cancer patients in 

whom radiotherapy would be recommended is 74% (Table 1 and Figure 1). The original optimal 

radiotherapy utilisation rate derived in 2003 for Head & Neck cancer was also 74%. 

 

 

Concurrent Chemoradiotherapy in Head & Neck Cancer 

According to the current guidelines concurrent chemoradiotherapy is indicated as adjuvant therapy in 

a proportion of advanced operable head and neck cancers and as primary therapy where the tumours 

are inoperable and addition of chemotherapy is proved superior to RT alone. Our model predicted 

26% optimal CRT utilisation for all head and neck cancers (Table 3 and Figure 2).   

 

 

Sensitivity Analysis 

Univariate sensitivity analysis was undertaken (Figure 3 and 4) to assess any changes in the optimal 

radiotherapy utilisation rate that would result from uncertainty in treatment recommendations or in 

different estimates of the proportions of patients with particular attributes. The expected value in the 

estimate of optimal radiotherapy utilisation due to these uncertainties ranged from 71% to 77% as 

shown in the Tornado diagrams (Figure 3); the optimal CRT utilisation ranged from 25% to 26% 

(Figure 4). 
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Table 1: Head & Neck Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

LIP CANCER 

1 Lip cancer, 

cosmetically excisable, 

no adverse features, 

locoregional recurrence 

IV 0.02 No Yes IV No 0.02 NCCN (1), NCI PDQ (8)  

3 Lip cancer, 

cosmetically excisable, 

adverse features 

N/A (new indication) Yes Yes III Yes 0.04 NCCN (1),CCA/ACN 

(17) 

 

4 Lip cancer, not 

cosmetically excisable 

III 0.02 No Yes III Yes 0.04 NCCN (1), NCI PDQ (8) 

ORAL CAVITY CANCER 

5 Oral Cavity, Stages I-II, 

surgery, adverse 

pathology 

IV 0.02 No Yes IV No 0.02 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

6 Oral Cavity, Stages I-II, 

surgery, no adverse 

IV 0.01 No Yes IV Yes 0.02 NCI PDQ (8, NCCN (1), 

BCCA(15)  



Page | 124  

 

 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

pathology, locoregional 

recurrence 

8 Oral Cavity, Stages I-II, 

radical radiotherapy 

III 0.01 No Yes III No 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

9 Oral Cavity, Stages III-

IVB, surgery, adverse 

pathology (adjuvant 

RT)  

N/A (new indication) Yes Yes III Yes 0.04 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

10 Oral Cavity, Stages III-

IVB, surgery, ECE or 

positive margins (CRT) 

N/A (new indication) Yes Yes I Yes 0.04 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

12 Oral Cavity, Stages III-

IVB, <70 yrs old (CRT) 

N/A (amended indication) No Yes I Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

13 Oral Cavity, Stages III-

IVB, > 70 yrs old, 

N/A (new indication) Yes Yes IV Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

(radical radio-therapy) SEOM (14), BCCA(15), 

UK ENT (20) 

14 Oral Cavity, Stage IVC 

and palliative 

N/A (amended indication) No Yes IV Yes 0.02 NCCN (1), NCI PDQ (8) 

 

LARYNGEAL CANCER 

16 Supraglottic, larynx 

preserving surgery, 

adverse features, 

(adjuvant RT) 

IV <0.01 No Yes III No <0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

17 Supraglottic, larynx 

preserving surgery, 

ECE and/or margin + 

(CRT) 

N/A (new indication) Yes Yes I Yes <0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

18 Supraglottic, Stage I-II, 

radical RT 

N/A (amended indication) No Yes IV Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20), NCI PDQ 

(8), ASCO (21) 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

20 Supraglottic, Stage III-

IVB, radical 

radiotherapy, <70 yrs 

(plus CRT) 

N/A (new indication) Yes Yes I  Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

21 Supraglottic, Stage III-

IVB, radical 

radiotherapy, >70 yrs 

N/A (amended indication) No Yes IV Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20), NCI PDQ 

(8), ASCO (21) 

22 Supraglottic, Stage III-

IVB, laryngectomy, 

adverse pathology 

(adjuvant RT) 

N/A (new indication) Yes Yes III Yes <0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

23 Supraglottic, Stage III-

IVB, laryngectomy, 

ECE or positive 

margins (CRT) 

N/A (new indication) Yes Yes I Yes <0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

25 Supraglottic, Stage IVC 

and palliative 

N/A (amended indication) No Yes IV Yes 0.01 NCCN (1), NCI PDQ (8) 

 



Page | 127  

 

 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

26 Glottic and subglottic, 

Stages I-II, 

radiotherapy 

III 0.07 No Yes III No 0.07 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20), NCI PDQ 

(8), ASCO (21) 

28 Glottic and subglottic, 

Stages III-IVB, 

radiotherapy, <70 yrs 

(plus CRT) 

N/A (new indication) Yes Yes I Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

29 Glottic and subglottic, 

Stages III-IVB, 

radiotherapy, >70 yrs 

N/A (amended indication) No Yes IV Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20), NCI PDQ 

(8), ASCO (21) 

30 Glottic and subglottic, 

Stages III-IVB, 

laryngectomy, adverse 

pathology (adjuvant 

RT) 

N/A (new indication) Yes Yes III Yes <0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

31 Glottic and subglottic, 

Stages III-IVB, 

laryngectomy, ECE or 

positive margins (CRT) 

N/A (new indication) Yes Yes I Yes <0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

33 Glottic and subglottic, 

Stage IVC and 

palliative 

N/A (amended indication) No Yes IV Yes 0.01 NCCN (1), NCI PDQ (8) 

 

OROPHARYNGEAL CANCER 

34 Oropharyngeal cancer, 

HPV+, surgery, 

indications for adjuvant 

RT 

N/A (new indication) Yes Yes III Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

35 Oropharyngeal cancer, 

HPV+, surgery, 

indications for adjuvant 

CRT 

N/A (new indication) Yes Yes I Yes 0.03 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

37 Oropharyngeal cancer, 

HPV+, radical radiation 

N/A (new indication) Yes Yes IV Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

38 Oropharyngeal cancer, 

HPV+, radical CRT 

N/A (new indication) Yes Yes I Yes 0.03 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

39 Oropharyngeal cancer, 

HPV+, palliative 

radiation 

N/A (new indication) Yes Yes IV Yes <0.01 NCCN (1), NCI PDQ (8) 

 

40 Oropharyngeal cancer, 

HPV negative, surgery, 

adjuvant RT indicated 

N/A (new indication) Yes Yes III Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

41 Oropharyngeal cancer, 

HPV negative, surgery, 

adjuvant CRT indicated 

N/A (new indication) Yes Yes I Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

43 Oropharyngeal cancer, 

HPV negative, radical 

radiation 

N/A (new indication) Yes Yes IV Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

44 Oropharyngeal cancer, 

HPV negative, radical 

CRT indicated 

N/A (new indication) Yes Yes I Yes 0.01 NCCN (1), CCO (3), 

ESTRO (13), SIGN(2) 

SEOM (14), BCCA(15), 

UK ENT (20) 

 

45 Oropharyngeal cancer, 

HPV negative, palliative 

radiation 

 

 

 

N/A (new indication) Yes Yes IV Yes <0.01 NCCN (1), NCI PDQ (8) 

 

SALIVARY GLAND CANCER 

46 Salivary gland cancer, 

Stages I or II, low 

grade, close margins 

following resection 

N/A (new indication) Yes Yes III Yes <0.01 NCCN (1),  BCCA(15), 

UK ENT (20), NCI PDQ 

(8), START (19), SSO 

(74) 

 

47 Salivary gland cancer, 

Stages I or II, low 

IV <0.01 No Yes IV No <0.01 NCCN (1),  UK ENT 

(20), NCI PDQ (8), 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

grade, resection with 

clear margins,  

locoregional recurrence 

START (19),  

 

49 Salivary gland cancer, 

Stages III or IV and/or 

all high-grade 

IV <0.01 No Yes IV Yes 0.06 NCCN (1),  UK ENT 

(20), NCI PDQ (8), 

START (19),  

 

HYPOPHARYNGEAL CANCER 

50-52 Radiotherapy is 

recommended in all 

patients with 

hypopharyngeal cancer  

 

III 0.05 No Yes III Yes 0.03 NCCN (1), SIGN (2), 

CCO (3), NCI PDQ (11) 

 

PARANASAL SINUS AND NASAL CAVITY CANCER 

53-59 Radiotherapy is 

recommended in all 

patients with paranasal 

sinus cancer  

 

III 0.05 No Yes III No 0.05 NCCN (1), NCI PDQ 

(5), UK ENT (20), 

BCCA(15) 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

NASOPHARYNGEAL CANCER 

60 Radiotherapy (either 

CRT or radical)  is 

recommended in all 

patients with 

nasopharyngeal  

cancer  

 

 

 

III 0.04 No Yes I/III Yes 0.03 NCCN (1), SIGN (2), 

CCO (3), NCI PDQ (6) 

 

OCCULT PRIMARY HEAD & NECK CANCER 

61 Unknown primary, N1-

2a, local or regional 

recurrence, RT alone 

indicated 

IV <0.01 No Yes IV No <0.01 NCCN (1), UK ENT 

(20), BCCA(15) 

 

62 Unknown primary, N1-

2a, local or regional 

recurrence, CRT 

indicated 

N/A (new indication) Yes Yes I No <0.01 NCCN (1), UK ENT 

(20), BCCA(15) 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all H&N 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

H&N cancer 

References 

Yes/ No Updated 

value 

64 Unknown primary, N2b-

N3 

 

IV 0.02 No Yes IV No 0.02 NCCN (1), UK ENT 

(20), BCCA(15) 

 

Proportion of all Head & Neck cancer patients in 

whom radiotherapy is recommended 

0.74 (74%)  Updated Proportion of all Head & Neck cancer 

patients in whom radiotherapy is recommended 

0.74 (74%) 
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Table 2: Head & Neck Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2012 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Head & Neck 

cancer 

 

0.04 α Yes 0.025 α AIHW 2011 

(26) 

Based on AIHW 

2008 data  

LIP CANCER 

All Head & Neck 

Cancers 

Lip cancers 0.22 α Yes 0.23 α AIHW 2011 

(26) 

Based on AIHW 

2008 data  

Lip cancer Cosmetically 

excisable 

0.89 ζ Yes 0.81 λ McCombe et 

al (27) 

Sensitivity analysis 

from 0.81-0.99%  

Lip cancer, 

cosmetically 

excisable 

Adverse 

features 

N/A due to modifications to 

model 

Yes 0.19 λ Hjortdal et al 

(30), de 

Visscher et al 

(31), 

McCombe et 

al (27) 

Sensitivity analysis 

from 0.07-0.34% 

Lip cancer, 

cosmetically 

excisable, no 

adverse features 

Locoregional 

recurrence 

0.10 ζ 

 

No 0.10 λ Rowe et al 

(75) 

 

ORAL CAVITY CANCER 

All Head & Neck 

Cancers 

Oral Cavity 

Cancers 

0.28 α Yes 0.24 α AIHW 2011 

(26) 

Based on AIHW 

2008 data 

Oral Cavity Cancers Stage I-II 0.45 β Yes 0.48 γ SEER (29) Based on analysis of 

2004-2007 data 
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Original RTU study Updates 2012 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Oral cavity cancers, 

Stages I – II 

Surgery 0.90 β Yes 0.76  

 

λ Farhadieh et 

al (35) 

Sensitivity analysis 

conducted between 

original and new 

values (0.76 -0.90) 

Oral cavity cancers, 

Stages I – II, surgery 

Adverse 

pathology 

0.20 ζ No 0.20 ζ Jones (76)  

Oral cavity cancers, 

Stages I – II, 

surgery, no adverse 

pathology 

Locoregional 

recurrence 

0.19 ζ No 0.19 ζ Wolfensberg

er et al (77) 

 

Oral Cavity Cancer  Stage III-IVB N/A due to modifications to 

model 

Yes 0.45 γ SEER (29) Based on analysis of 

2004-2007 data 

Oral Cavity Cancer, 

Stage III-IVB 

Surgery N/A due to modifications to 

model 

Yes 0.79 γ SEER (29) Based on analysis of 

2004-2007 data 

Oral Cavity Cancer, 

Stage III-IVB, 

Surgery 

ECE and/or 

positive 

margins  

N/A due to modifications to 

model 

Yes 0.50 ζ Brown et al 

(39) 

 

Oral Cavity Cancer, 

Stage III-IVB, 

Surgery 

No adverse 

pathology 

N/A due to modifications to 

model 

Yes 0.08 

 

γ 

λ 

θ 

SEER (29) 

Shim et al 

(38) 

Brannan et 

al (37) 

Sensitivity analysis 

from  0 – 8%. 

Oral Cavity Cancer, 

Stage III-IVB, radical 

Radiotherapy 

<70 yrs old N/A due to modifications to 

model 

Yes 0.59 γ SEER (29)  
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Original RTU study Updates 2012 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

LARYNGEAL CANCER 

All Head & Neck 

Cancers 

Larynx Cancers 0.20 α Yes 0.16 α AIHW 2011 

(26) 

Based on AIHW 2008 

data 

Laryngeal Cancer Supraglottic 0.28 ζ Yes 0.31 α AIHW 2011 

(26) 

Based on AIHW 2008 

data 

Supraglottic 

Laryngeal Cancer 

Suitable for 

conservative 

surgery 

0 ζ Yes 0.15 γ SEER (29) Sensitivity analysis 

from 0 - 23% 

Supraglottic 

Laryngeal Cancer, 

conservative surgery 

Adverse 

features 

N/A due to modifications to 

model 

Yes 0.83 ζ Lee et al 

(44) 

 

Supraglottic 

Laryngeal Cancer, 

conservative 

surgery, adverse 

features 

ECE and/or 

positive 

margins 

N/A due to modifications to 

model 

Yes 0.70 λ Chun et al 

(46) 

Snyderman 

et al (47) 

 

Supraglottic 

laryngeal cancer, 

Radiation or 

Laryngectomy 

Stage I-II N/A due to modifications to 

model 

Yes 0.26 γ SEER (29)  

Supraglottic 

laryngeal cancer, no 

conservative 

surgery, Stage I-II 

Laryngectomy N/A due to modifications to 

model 

Yes 0.05 γ 

 

Groome et 

al (48) 

 

Supraglottic laryngeal 

cancer, Radiation or 

Laryngectomy 

Stage III-IVB N/A due to modifications to 

model 

Yes 0.57 γ SEER (29)  



Page | 137  

 

Original RTU study Updates 2012 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Supraglottic 
laryngeal cancer, no 
conservative 
surgery, Stage III-
IVB 

Laryngectomy N/A due to modifications to 
model 

Yes 0.12 γ 

 

Groome et 
al (48) 

 

Supraglottic 
laryngeal cancer, no 
conservative 
surgery, Stage III-
IVB, Radiotherapy 

< 70 yrs old N/A due to modifications to 
model 

Yes 0.60 α AIHW 2011 
(26) 

 

Supraglottic 
laryngeal cancer, no 
conservative 
surgery, Stage III-
IVB, Laryngectomy 

ECE and/or 
positive 
margins 

N/A due to modifications to 
model 

Yes 0.57 λ Snyderman 
et al (47) 
Bradford et 
al (50) 

 

Supraglottic 
laryngeal cancer, no 
conservative 
surgery, Stage III-
IVB, Laryngectomy 

No XRT 
indication 

N/A due to modifications to 
model 

Yes 0.10 γ SEER (29)  

Supraglottic 
laryngeal cancer, 
Radiation or 
Laryngectomy 

Stage IVC and 
palliative 

N/A due to modifications to 
model 

Yes 0.26 γ SEER (29)  

Glottic and 
Subglottic laryngeal 
cancer 

Stages I-II 0.51 β Yes 0.73 γ SEER (29)  

Glottic and 
Subglottic, Stages I-
II 

Laser/conserva
tive surgery 
appropriate 

0 Ζ Yes 0.10 γ SEER (29) Sensitivity analysis 
from 0 - 23% 
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Original RTU study Updates 2012 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Glottic and 
Subglottic laryngeal 
cancer 

Stages III-IVB N/A due to modifications to 
model 

Yes 0.20 γ SEER (29)  

Glottic and 
Subglottic, Stages 
III-IVB 

Laryngectomy  N/A due to modifications to 
model 

Yes 0.19  Groome et 
al (48) 
SEER (29) 

 

Glottic and 
Subglottic, Stages 
III-IVB, Radical 
Radiotherapy 

<70 yrs old N/A due to modifications to 
model 

Yes 0.60 α AIHW 2011 
(26) 

 

Glottic and 
Subglottic, Stages 
III-IVB, 
Laryngectomy 

Extracapsular 
extension 

N/A due to modifications to 
model 

Yes 0.40 λ Hirabayashi 
et al (51) 

 

Glottic and 
Subglottic, Stages 
III-IVB, 
Laryngectomy 

No XRT 
indication 

N/A due to modifications to 
model 

Yes 0.11 γ SEER (29)  

Glottic and 
Subglottic laryngeal 
cancer 

Stages IVC and 
palliative 

N/A due to modifications to 
model 

Yes 0.07 γ SEER (29)  
 

OROPHARYNGEAL CANCER 

All Head & Neck 
Cancers 

Oropharyngeal 
Cancers 

0.08 α Yes 0.17 α AIHW 2011 
(26) 

Based on AIHW 2008 
data 

Oropharyngeal 
cancers 

HPV positive N/A due to modifications to 
model 

Yes 0.66 θ Hong et al 
(23) 

Sensitivity analysis 
66-80% 

Oropharyngeal 
cancer, HPV+ 

Surgery N/A due to modifications to 
model 

Yes 0.54 γ SEER (29)  



Page | 139  

 

Original RTU study Updates 2012 

Population or sub-
population  
of interest 

Attribute 
 

Proportion 
of population 

with the 
attribute 

Quality of 
Information 

Change in 
proportion of 

population with 
attribute 
Yes/ No 

Updated 
Proportion 

Updated 
Quality of 

Information 

Updated 
Reference 

Comments 

Oropharyngeal 
cancer, HPV+, 
surgery 

Adjuvant RT N/A due to modifications to 
model 

Yes 0.19 γ SEER (29)  

Oropharyngeal 
cancer, HPV+, 
surgery 

Adjuvant CRT N/A due to modifications to 
model 

Yes 0.45 ε 

 

ζ 

Haughey et 
al (61) 
 
 
Walvekar et 
al (63) 

 

Oropharyngeal 
cancer, HPV+ 

Radical 
Radiation 

N/A due to modifications to 
model 

Yes 0.43 γ SEER (29)  

Oropharyngeal 
cancer, HPV+, 
Radical radiation 

Radical 
radiation only 
(no CRT) 

N/A due to modifications to 
model 

Yes 0.31 ζ O’Sullivan et 
al (56) 

 

Oropharyngeal 
cancer, HPV+ 

Palliative 
radiation 

N/A due to modifications to 
model 

Yes 0.03 ζ Straetmans 
et al (55) 

 

Oropharyngeal 
cancer, HPV 
negative 

Surgery N/A due to modifications to 
model 

Yes 0.53 γ SEER (29)  

Oropharyngeal 
cancer, HPV 
negative, surgery 

Adjuvant RT N/A due to modifications to 
model 

Yes 0.31 ζ McMahon et 
al (64) 

 

Oropharyngeal 
cancer, HPV 
negative, surgery 

Adjuvant CRT N/A due to modifications to 
model 

Yes  0.35 ζ 

λ 

λ 

Walvekar et 
al (63) 
Li et al (65) 
 
Zelefsky et 
al (66) 
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Original RTU study Updates 2012 

Population or sub-
population  
of interest 

Attribute 
 

Proportion 
of population 

with the 
attribute 

Quality of 
Information 

Change in 
proportion of 

population with 
attribute 
Yes/ No 

Updated 
Proportion 

Updated 
Quality of 

Information 

Updated 
Reference 

Comments 

Oropharyngeal 
cancer, HPV 
negative 

Radical 
Radiation 

N/A due to modifications to 
model 

Yes 0.41 γ SEER (29)  

Oropharyngeal 
cancer, HPV 
negative, Radical 
Radiation 

Radical 
radiation only 
(no CRT) 

N/A due to modifications to 
model 

Yes 0.56 ζ 

 

ζ 

ζ 

γ 

O’Sullivan et 
al (56) 

Huang et al 
(58;59) 

O’Sullivan 
(57)  

AIHW (26) 

 

Oropharyngeal 
cancer, HPV 
negative 

Palliative 
radiation 

N/A due to modifications to 
model 

Yes 0.06 ζ Straetmans 
et al (55) 

 

SALIVARY GLAND CANCER 

All Head & Neck 
Cancers 

Salivary Gland 
Cancers 

0.06 α Yes 0.07 α AIHW 2011 
(26) 

Based on AIHW 2008 
data 

Salivary cancers  Stage I-II,  
Low grade 

N/A due to modifications to 
model 

Yes 0.14 γ SEER (29)  

Salivary cancers, 
Stage I-II,  
Low grade 

Close or 
positive 
margins 

N/A due to modifications to 
model 

Yes 0.21 λ Ghosh-
Laskar et al   
(67) 
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Original RTU study Updates 2012 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Salivary cancers, 

Stage I-II,  

Low grade, clear 

margins 

Loco-regional 

recurrence 

N/A due to modifications to 

model 

Yes 0.17 λ Chen et al 

(68) 

 

HYPOPHARYNGEAL CANCER 

All Head & Neck 

Cancers 

Hypopharynx 

Cancers 

0.06 α Yes 0.03 α AIHW 2011 

(26) 

Based on AIHW 2008 

data 

Hypopharyngeal 

cancers 

No distant 

metastases at 

presentation 

N/A due to modifications to 

model 

Yes 0.80 γ SEER (29)  

Hypopharyngeal 

cancers, no distant 

metastases 

CRT 

recommended 

N/A due to modifications to 

model 

Yes 0.81 λ Paximadis et 

al (72) 

Sensitivity analysis 

from 0.50-0.81 

PARANASAL SINUS AND NASAL CAVITY CANCER 

All Head & Neck 

Cancers 

Paranasal 

sinus and nasal 

cavity Cancers 

0.05 α No 0.05 α AIHW 2011 

(26) 

Based on AIHW 2008 

data 

Paranasal sinus and 

nasal cavity cancers 

T1-4a N0-3 M0, 

Operable 

N/A due to modifications to 

model 

Yes 0.70 γ SEER (29)  

Paranasal sinus and 

nasal cavity cancers, 

T1-4a N0-3 M0, 

Operable  

Radical 

Radiation 

N/A due to modifications to 

model 

Yes 0.62 γ SEER (29) Sensitivity analysis 

from 0-62%, default 

value set at 0. 



Page | 142  

 

Original RTU study Updates 2012 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Paranasal sinus and 

nasal cavity cancers, 

T1-4a N0-3 M0, 

Operable, Radical 

Radiation 

CRT indicated N/A due to modifications to 

model 

Yes 0.28 γ 

ζ 

SEER (29) 

Huang et al 

(59) 

 

Paranasal sinus and 

nasal cavity cancers, 

T1-4a N0-3 M0, 

Operable, Radical 

Surgery 

CRT indicated N/A due to modifications to 

model 

Yes 0.43 λ Wiegner et 

al (78) 

 

Paranasal sinus and 

nasal cavity cancers 

T4bN0-3M0 

and/or 

inoperable 

N/A due to modifications to 

model 

Yes 0.19 γ 

 

Koivunen et 

al (73) 

 

Paranasal sinus and 

nasal cavity cancers, 

T4bN0-3M0 and/or 

inoperable  

Unfit for 

concurrent 

CRT 

N/A due to modifications to 

model 

Yes 0.31  

ζ 

 

Huang et al 

(59) 

 

Paranasal sinus and 

nasal cavity cancers 

Metastatic 

and/or palliative 

at presentation 

N/A due to modifications to 

model 

Yes 0.11 γ SEER (29)  

NASOPHARYNGEAL CANCER 

All Head & Neck 

Cancers 

Nasopharynx 

cancer 

0.04 α Yes 0.03 α AIHW 2011 

(26) 

Based on AIHW 2008 

data 
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Original RTU study Updates 2012 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

OCCULT PRIMARY HEAD & NECK CANCER 

All Head & Neck 

Cancers 

Occult primary 

head & Neck 

cancers 

0.02 ζ 

 

No 0.02 ζ 

 

Sinnathamby 

et al (79) 

 

Occult primary 

(Head and Neck) 

N1-2a 0.22 ζ 

 

No 0.22 ζ 

 

Sinnathamby 

et al (79) 

 

Occult primary 

(Head and Neck), 

N1-2a 

Local or 

regional 

recurrence 

0.54 ζ No 0.54 ζ 

 

Grau et al 

(80) 
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Table 3: Head & Neck Cancer. Indications for concurrent chemoradiotherapy - levels and sources of evidence 

 

Outcome 

no. in 

tree 

Clinical scenario Level of 

evidence 

References Proportion of all H & N cancer 

patients 

10 Oral Cavity, Stages III-IVB, surgery, 

ECE or positive margins (CRT) 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

0.04 

12 Oral Cavity, Stages III-IVB, <70 yrs 

old (CRT) 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

0.01 

17 

 

Supraglottic, larynx preserving 

surgery, ECE and/or margin + 

(CRT) 

 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

<0.01 

20 

 

Supraglottic, Stage III-IVB, radical 

radiotherapy, <70 yrs (plus CRT) 

 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

0.01 

23 

 

Supraglottic, Stage III-IVB, 

laryngectomy, ECE or positive 

margins (CRT) 

 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

<0.01 

28 

 

Glottic and subglottic, Stages III-

IVB, radiotherapy, <70 yrs 

(plus CRT) 

 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

0.01 
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Outcome 

no. in 

tree 

Clinical scenario Level of 

evidence 

References Proportion of all H & N cancer 

patients 

31 

 

Glottic and subglottic, Stages III-

IVB, laryngectomy, ECE or positive 

margins (CRT) 

 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

<0.01 

35 Oropharyngeal cancer, HPV+, 

surgery, indications for adjuvant 

CRT 

 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

0.03 

38 Oropharyngeal cancer, HPV+, 

radical CRT 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

 

0.03 

41 Oropharyngeal cancer, HPV 

negative, surgery, adjuvant CRT 

indicated 

 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

0.01 

44 Oropharyngeal cancer, HPV 

negative, radical CRT indicated 

I NCCN (1), CCO (3), ESTRO (13), 

SIGN(2) SEOM (14), BCCA(15), UK 

ENT (20) 

0.01 

50 Hypopharyngeal cancer, no distant 

metastasis, CRT indicatted 

I NCCN (1), SIGN (2), CCO (3), NCI 

PDQ (11) 

 

0.02 

54, 56 Paranasal sinus and nasal cavity I NCCN (1), NCI PDQ (5), UK ENT 0.02 
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Outcome 

no. in 

tree 

Clinical scenario Level of 

evidence 

References Proportion of all H & N cancer 

patients 

cancer, operable, radical 

radiation/surgery, CRT indicated 

(20), BCCA(15) 

 

58 Paranasal sinus and nasal cavity 

cancer, advanced/inoperable, CRT 

indicated 

I NCCN (1), NCI PDQ (5), UK ENT 

(20), BCCA(15) 

 

0.01 

60 Nasopharyngeal cancer I NCCN (1), SIGN (2), CCO (3), NCI 

PDQ (6) 

 

0.03 

62 Unknown primary, N1-2a, local or 

regional recurrence, CRT indicated 

I NCCN (1), UK ENT (20), BCCA(15) 

 

<0.01 

64 Unknown primary, N2b-N3 

 

I NCCN (1), UK ENT (20), BCCA(15) 

 

0.02 

The total proportion of all patients with Head & Neck cancer in whom concurrent 

chemoradiotherapy is recommended 

 

0.26 (26%) 
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Figure 1. Head and Neck cancer radiotherapy utilisation tree 
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Figure 1. Head and Neck cancer radiotherapy utilisation tree (contd.) 
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Figure 1. Head and Neck cancer radiotherapy utilisation tree (contd.) 
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Figure 2. Head and Neck cancer concurrent chemoradiotherapy utilisation tree 
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Figure 2. Head and Neck cancer concurrent chemoradiotherapy utilisation tree (contd.) 
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Figure 2. Head and Neck cancer concurrent chemoradiotherapy utilisation tree (contd.) 
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Figure 3. Tornado diagram: univariate sensitivity analyses for RT utilisation 

 

 

 

 

 

 

 

Figure 4. Tornado diagram: univariate sensitivity analyses for CRT utilisation 
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KIDNEY CANCER  

 

In the original radiotherapy utilisation model the indications for radiotherapy for kidney cancer were 

derived from evidence-based treatment guidelines issued by major national and international 

organisations. The guidelines reviewed are those published after the previous radiotherapy utilisation 

study was completed (July 2003) up to February 2012.  

 

Updated Guidelines 

All the guidelines have been updated since the publication of the original radiotherapy utilisation 

study. The following updated national level clinical practice guidelines for the management of kidney 

cancer were identified:   

 National Cancer Institute (NCI PDQ) guideline on kidney cancer (2012) (1) 

 BC Cancer Agency guidelines on management of kidney cancer (2008) (2) 

 NCCN Clinical practice guidelines on kidney cancer (3) 

 

The following new clinical practice guidelines for the management of kidney cancer were identified: 

 EAU guidelines on Renal Cell Carcinoma: the 2010 update (4)  

 Renal cell carcinoma: ESMO clinical practice guidelines for diagnosis, treatment and follow-

up (2010) (5) 

 Management of kidney cancer: Canadian kidney cancer forum consensus update (2009) (6) 

 

Indications for radiotherapy and changes to the optimal utilisation model 

External beam radiotherapy (EBRT) has a limited role in the treatment of kidney cancer and is mainly 

used for the palliation of symptoms of metastatic disease or local symptoms. It is possible that the 

increased uptake of new treatments such as  targeted therapy may further reduce the role of EBRT in 

the future. 

 

The indications for external beam radiotherapy in the original CCORE model of optimal radiotherapy 

utilisation for kidney cancer have been reviewed and updated in the optimal utilisation tree based on 

the latest guideline recommendations (see Figure 1 and Table 1).  

None of the updated guidelines recommend external beam radiotherapy for local recurrence after 

nephrectomy for non-metastatic renal cancer (the NCCN guidelines state that “adjuvant radiation 

therapy after nephrectomy has not shown benefit, even in patients with nodal involvement or 

incomplete resection”) and therefore this indication has been removed from the revised model.  

 

Levels of evidence 

The levels of evidence supporting the indications for radiotherapy  in kidney cancer are unchanged. 

The only indications that are based on level I or II evidence of benefit are the indications for palliative 

radiotherapy in the management of brain and bone metastases. The updated model predicts that 13% 
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of the whole kidney cancer population have an indication for radiotherapy based on level I-II evidence 

of benefit. 

 

Changes to Epidemiological Data 

The epidemiological data for the revised kidney cancer tree were identified through extensive 

electronic searches using the key words ‘kidney cancer’, ‘radiotherapy’, ‘epidemiology kidney cancer’, 

‘incidence’, ‘patterns of care’, ‘patterns of treatment’, ‘metastases’, ‘follow up’, ‘outcomes’, 

‘unresectable’ in various combinations. This has been applied particularly to the early branches in the 

tree. The epidemiological data together with their sources and hierarchical level are documented in 

Table 2.  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) have been updated, 

with the most recent data available being 2008 data. The latest ACIM (Australian Cancer Incidence 

and Mortality) book published by AIHW in 2011 reports that in 2008, kidney cancer accounted for 2.3% 

of all cancer in Australia (7). 

Stage data were extracted from the SEER database for the years 2004-2008 (chosen because this is 

the most recent period available and also AJCC stage data are only available for the years 2004 

onwards) (8). The data showed that out of 50,050 patients diagnosed with known stage kidney cancer 

in the SEER registry in the above period, 40,723 patients (81.3 %) had non-metastatic disease. The 

SEER registry also contains information on “reason no cancer-directed surgery” and this shows that 

94.3% of patients diagnosed with non-metastatic kidney cancer either had or were recommended to 

have cancer surgery. The SEER stage and fitness for surgery data were used in the optimal utilisation 

tree since these data are recent and are population-based. 

Aben et al reported on 328 patients diagnosed with metastatic kidney cancer between 1999 and 2005 

from a population-based cancer registry in the Netherlands (9). The distribution of bone and brain 

metastases reported by Aben et al were used in the revised model since they were more recent, from 

a larger series and of higher quality than the data in the original model.   

 

Woodward et all reported on skeletal complications in renal cancer patients with bone metastases 

(10). In their series, 199 out of 254 patients with bone metastases (78%) received radiotherapy to 

bone, most commonly for bone pain.  

The BC Cancer Agency Cancer Management Guidelines (2) mention a role for EBRT in the treatment 

of symptomatic primary (“to control bleeding and pain from the primary tumour”) in Stage IV disease. A 

population-based study of patients diagnosed with metastatic kidney cancer in the Netherlands by 

Aben et al found that 38% of patients underwent nephrectomy and 31.7% received radiotherapy, but 

they did not specify the site of radiotherapy and it can be assumed that the majority of radiotherapy 

treatments were directed towards metastases (9). Despite extensive searches, no data could be found 
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to indicate the proportion of patients presenting with Stage IV disease who require radiotherapy to 

treat a symptomatic primary. Wersall et al reported on the results of 53 patients with metastatic renal 

cell carcinoma who were treated with stereotactic radiotherapy; 3 patients (6%) had treatment to the 

primary tumour (11). While this data is not ideal since it is derived from a highly selected group of 

patients and is based on actual treatment data, it may be more realistic than the data used in the 

original model and this value of 6% was used as the upper limit in the sensitivity analysis. In the 

original model due to the  lack of available data it was assumed that all metastatic kidney cancer 

patients who presented with haematuria at diagnosis (20% of patients since this is a common 

presenting symptom of renal cancer) had a symptomatic primary tumour that could potentially be 

treated with either surgery or radiotherapy and sensitivity analysis was conducted using 20% as the 

upper level.  

Estimation of the Optimal Radiotherapy Utilisation Rate  

Based on the most recent evidence on the efficacy of radiotherapy and on epidemiological data on 

the occurrence of indications for radiotherapy, the proportion of all kidney cancer patients in whom 

radiotherapy would be recommended is 15% (Table 1 and Figure 1). The original optimal radiotherapy 

utilisation rate derived in 2003 for kidney cancer was 28%. The reduction in the optimal utilisation rate 

can be mainly attributed to changes in the stage distribution of kidney cancer, with the proportion of 

patients with stage IV disease at diagnosis falling from 31% in the 2003 model to 19% in the current 

model (the main indications for radiotherapy in kidney cancer are in the treatment of symptomatic 

metastases). One indication for radiotherapy (for local recurrence after nephrectomy) has also been 

removed from the revised model, further reducing the revised radiotherapy utilisation rate. 

 

Concurrent Chemoradiotherapy in Kidney Cancer 

 

The indications for radiotherapy for kidney cancer were reviewed to identify the indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. The 

guidelines currently do not recommend concurrent chemo-radiotherapy in kidney cancer. 

 

Sensitivity Analysis 

Univariate sensitivity analysis was undertaken (Figure 2) to assess any changes in the optimal 

radiotherapy utilisation rate that would result from uncertainty in treatment recommendations or in 

different estimates of the proportions of patients with particular attributes. Sensitivity analysis was 

conducted on the proportion of patients who develop distant metastases post-nephrectomy, since the 

reported values varied significantly, and on the proportion of patients presenting in Stage IV who 

receive radiotherapy for a symptomatic primary. The expected value in the estimate of optimal 

radiotherapy utilisation due to these uncertainties ranged from 13% to 21.6% as shown in the 

Tornado diagram (Figure 2). 
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Figure 1. Revised Optimal Radiotherapy Utilisation Tree for Kidney Cancer 
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Figure 2. Kidney Cancer - Tornado Diagram for Univariate Sensitivity Analysis 
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Table 1: Kidney Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

kidney 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all kidney cancer 

References 

Yes/ No Updated 

value 

1 Stage TxNxM0, fit for 

surgery, distant 

recurrence with brain 

metastases  

II 0.02 No Yes II Yes 0.01 NCI PDQ (1), BCCA 

(2), NCCN (3), EAU 

(4) 

2 Stage TxNxM0, fit for 

surgery, distant 

recurrence with no 

brain metastases and 

painful bone 

metastases 

I 0.07 No Yes I Yes 0.06 NCI PDQ (1), BCCA 

(2), NCCN (3), EAU 

(4) 

7 Stage TxNxM1, no 

symptomatic primary, 

brain metastases 

II 0.03 No Yes II Yes 0.01 NCI PDQ (1), BCCA 

(2), NCCN (3), EAU 

(4) 
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 Original RTU study Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

kidney 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all kidney cancer 

References 

Yes/ No Updated 

value 

8 Stage TxNxM1, no 

symptomatic primary, 

no brain metastases, 

painful bone 

metastases 

I 0.11 No Yes I Yes 0.05 NCI PDQ (1), BCCA 

(2), NCCN (3), EAU 

(4) 

10 Stage TxNxM1, no 

symptomatic primary, 

no brain metastases, 

no painful bone 

metastases, 

symptomatic skin or 

nodal metastases 

IV 0.02 No Yes IV Yes 0.01 NCI PDQ (1) 

12 Stage TxNxM1, 

symptomatic primary 

III 0 No Yes III No 0 NCI PDQ (1) 

Proportion of all kidney cancer patients in whom 

radiotherapy is recommended 

0.28 (28%) Updated Proportion of all kidney cancer patients 

in whom radiotherapy is recommended 

0.15 (15%) 

Abbreviations: NCI PDQ – National Cancer Institute Physician Data Query, BCCA – British Columbia Cancer Agency, NCCN – National Comprehensive Cancer Network,  
EAU – European Association of Urolog 
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Table 2: Kidney Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2012 

Population or 

sub-population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Kidney cancer 

 

0.03 α Yes 0.023 α AIHW 2011 

(7)  

Based on AIHW 

2008 data  

All kidney cancer TxNxM0 0.69 β Yes 0.81 γ SEER (8) Based on 2004-

2008 SEER 

data 

TxNxM0 Fit for surgery 0.98 β Yes 0.94 γ SEER (8) Based on 2004-

2008 SEER 

data 

TxNxM0, fit for 

surgery 

Local 

recurrence 

0.04 

 

ε No 0.04 

 

ε Campbell 

(12) 

 

TxNxM0, fit for 

surgery, no local 

recurrence 

Distant 

recurrence 

0.30 

 

ζ No 0.30 

 

ζ Ljungberg 

(13) 

Sensitivity 

analysis (0.23-

0.58) 

Metastatic kidney 

cancer 

Brain 

metastases 

0.10 δ Yes 0.06 γ Aben et al (9)  



Page | 168  

 

Original RTU study Updates 2012 

Population or 

sub-population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Metastatic kidney 

cancer, no brain 

metastases 

Bone 

metastases 

0.39 ζ Yes 0.36 γ Aben et al (9)  

Metastatic kidney 

cancer, bone 

metastases 

Painful bone 

metastases 

N/A 

(new branch in tree) 

Yes 0.78 ζ Woodward et 

al (10) 

 

TxNxM1, no 

symptomatic 

primary, no brain or 

bone metastases 

Symptomatic 

skin or nodal 

metastases 

0.10 ζ No 0.10 ζ Ljungberg 

(13) 

 

TxNxM1 Symptomatic 

primary 

0.20 

(sensitivity 

analysis) 

ζ Yes 0.06 

(sensitivity 

analysis) 

λ Wersall et al 

(11) 

Sensitivity 

analysis 

(0-0.06) 
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LEUKAEMIA 

 

We reviewed evidence-based treatment guidelines for Lymphoid and Myeloid leukaemia. Childhood 

and adult acute lymphoblastic leukaemia (ALL), chronic lymphocytic leukaemia (CLL), acute myeloid 

leukaemia (AML) and chronic myeloid leukaemia (CML) management guidelines published by major 

national and international organisations since the completion of previous radiotherapy utilisation study 

in July 2003 have been reviewed.  

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed:  

 NCCN clinical practice guidelines for acute lymphoblastic leukaemia, Version 1, 2012 (1) 

 NCI PDQ on childhood acute lymphoblastic leukaemia, 2012 (2) 

 NCI PDQ on adult acute lymphoblastic leukaemia, 2012 (3) 

 Polish Adult Leukaemia Group guideline on prophylactic treatment of central nervous 

system  (4) 

 NICE guideline on haematological cancers, 2003 (5) 

 German Registry for Stem Cell Transplantation guideline, 2006 (6) 

 British Society of Haematology guideline on chronic lymphocytic leukaemia, 2004 (7) 

 NCI PDQ on chronic lymphocytic leukaemia (8) 

 NCCN clinical practice guidelines for acute myeloid leukaemia, Version 2, 2011 (9) 

 NCI PDQ on childhood acute myeloid leukaemia, 2012 (10)  

 NCI PDQ on adult acute myeloid leukaemia, 2012 (11) 

 British Society for Haematology guideline on adult acute myeloid leukaemia, 2006 (12) 

 NCI PDQ on chronic myelogenous leukaemia (13) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for leukaemia have been reviewed and updated in the optimal utilisation tree 

based on the latest guideline recommendations (Table 1 and Figure 1). As the model has been 

revised substantially, the tree is newly designed and NOT an update of the previous one. 

 

According to the latest clinical practice guidelines, radiotherapy is recommended for leukaemia with 

central nervous system (CNS) involvement and as conditioning treatment, commonly known as Total 

Body Irradiation (TBI), prior to hematopoietic cell transplantation (HCT) in suitable patients diagnosed 

with lymphoid and myeloid leukaemia.  

 

The model has been updated as follows: 
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1. Based on radiotherapy recommendation for leukaemia, clinical scenarios have been modified 

in the model. 

2. Radiotherapy is now only indicated in some cases of acute childhood leukaemia where 

central nervous system (CNS) involvement is present at diagnosis; routine prophylactic 

cranial irradiation is no longer recommended because of its long term effect on growth and 

neurological impairment and use of intrathecal chemotherapy as a substitute (2;10). 

3. Radiotherapy is still a major treatment option for adult CNS leukaemia at diagnosis or relapse 

(1;3;9;11) 

4. Prophylactic cranial irradiation is recommended as a CNS prophylaxis for a tiny proportion of 

patients with adult ALL but the use is restricted to only the group resistant to intrathecal 

treatment (1;4); this indication is not included in our model because of lack of epidemiological 

evidence. 

5. TBI continues to be a key part of the conditioning regimen in acute lymphoid and myeloid 

leukaemia at complete remission or relapse after remission (6) in younger patients <60 years 

of age. 

6. TBI is usually combined with high dose chemotherapy to maximise the conditioning effect and 

is not generally recommended for elderly patients aged >65 years with acute lymphocytic 

leukaemia (ALL) and aged >60 years with acute myeloid leukaemia (AML) (1;9) who 

generally are not suitable candidates for HCT because of their poor physical condition and 

comorbidities.  

7. There is no radiotherapy treatment recommendation for chronic lymphocytic leukaemia (CLL) 

as this disease is generally not curable, occurs in an elderly population, and often progresses 

slowly and hence, most often treated in a conservative fashion with watchful observation 

(7;8). 

8. Occasionally, involved field radiotherapy is used for CLL with large nodal mass or with splenic 

involvement (8) but the proportion of CLL patients who are recommended with this option was 

hard to estimate because of lack of suitable epidemiological data. Hence, this indication is not 

included in our model. 

9. There is no recommendation for TBI in patients with chronic myeloid leukaemia (CML) as 

these patients usually are not eligible for HCT approach because of age, comorbid conditions, 

lack of suitable donors as well as the risk of substantial morbidity and mortality resulting from 

HCT (13). 

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model, the indications of 

radiotherapy for leukaemia have been derived from evidence-based treatment guidelines issued by 

major national and international organisations. The guidelines reviewed are those published after the 

previous radiotherapy utilisation study was completed (July 2003) up to 2011.  
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In the Lymphoid Leukaemia model, 5 of 14 outcomes have an indication of radiotherapy (Figure 1) 

and all are supported by level III evidence representing half (2%) of the population with leukaemia that 

require RT (Table I). 

 

In the Myeloid Leukaemia model, 3 of 9 outcomes have an indication of radiotherapy (Figure 1); all 

of the indications are supported by level III evidence representing 2% population with leukaemia 

requiring RT (Table 1). 

 

Epidemiology of cancer stages 

The epidemiological data in the Leukaemia utilisation tree have been reviewed to see if more recent 

data are available through extensive electronic search using the key words ‘acute leukaemia’, 

‘Australia’, ‘epidemiology’, ‘incidence’, ‘myeloid leukaemia‘, ‘lymphoid/lymphoblastic/lymphocytic 

leukaemia’, ‘radiotherapy treatment’, ‘recurrence’, ‘relapse’, ‘remission’, ‘survival’, ‘total body 

irradiation (TBI), ‘treatment outcome’ in various combinations. Since the completion of the previous 

radiotherapy utilisation project the national data on cancer statistics published by AIHW have been 

updated to 2008 (14). In 2008, leukaemia accounted for 2% of all cancers in Australia (14). The 

detailed epidemiological evidence for the current model has been adopted according to the literature 

published in the recent years (Table 2). 

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of leukaemia patients in whom radiotherapy 

would be recommended is 4% (Table 1 and Figure 1); the proportion remain unchanged as compared 

with the original estimate of 4%.  

 

The optimal radiotherapy utilisation rates for different subtypes of leukaemia (Figure 1) are as follows 

 For childhood ALL 15%  

 For adult ALL 25% 

 For childhood AML 2% and  

 For adult AML 4%  

 

The radiotherapy utilisation model has been revised as follows  

1) Update of epidemiological data for all indications with most up-to-date data from AIHW 

(14), and various recently published multinational studies, some of them from Australia 

(15;16). 

2) Indication for CNS leukaemia has been revised both for ALL and AML 

3) TBI indication prior to bone marrow transplantation in eligible patients remain unchanged 

both for ALL and AML 
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Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for leukaemia were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

According to the best available practice evidence there are no indications identified for which 

concurrent chemoradiation is beneficial as the first indicated treatment. 

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended 

leukaemia radiotherapy utilisation rate that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2. Epidemiological data for relapse of 

childhood ALL has been adopted from review of multicentre clinical trials in USA and Europe where 

the results varied (12%-46%) because of variable selection criteria of the trials (17) (table 2) but 

preference for our model has been given to the patterns of care study (15) that included data from 

Australia. Similarly, for epidemiological data of AML with complete remission and relapse, numerous 

clinical trials data exist with variable results, thus we have recorded the range (43%-70%) of 

proportions published in high quality systematic reviews with individual patient data (18;19). The 

variability in the estimate of optimal radiotherapy utilisation due to these uncertainties was 1% and the 

expected value ranged from 3.4% to 4.7% as shown in the Tornado diagram (Figure 2). 
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Table 1: Leukaemia. Indications for radiotherapy - Levels and sources of evidence 

 

Outcome 

No. in 

Tree 

Clinical Scenario Guideline 

updated 

Level of 

evidence 

Proportion of all 

leukaemia 

patients 

References 

1 ALL, Children <15 years, CNS involvement at 

diagnosis 

Yes III <0.01 NCCN (1) , NCI (2) 

2 ALL, Children <15 years, CNS/testicular 

relapse 

Yes III 0.01 NCCN (1), NCI (2) 

3 ALL, Children <15 years, bone marrow relapse, 

bone marrow relapse, HLA compatible donor 

Yes III <0.01 NCCN (1), NCI (2), German 

guidelines (6), NICE (5) 

7 ALL, adults, <65 years, CNS involvement at 

diagnosis or relapse 

 

Yes III <0.01 NCCN (1), NCI (3) 

8 ALL, adults, <65 years, no CNS involvement,  

complete remission, relapse, HLA compatible 

donor 

Yes III <0.01 NCCN (1), NCI (3) 

10 ALL, adults, <65 years, no CNS involvement,  

complete remission, no relapse, HLA 

compatible donor 

 

Yes III 0.01 NCCN (1), NCI (3), DRST (6), NICE 

(5) 

15 AML, children <15 years, CNS involvement at 

diagnosis 

Yes III <0.01 NCCN (9), NCI (10)  

17 AML, adults, <65 years, CNS involvement at 

diagnosis or relapse 

Yes III <0.01 NCCN (9), NCI (11) 
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Outcome 

No. in 

Tree 

Clinical Scenario Guideline 

updated 

Level of 

evidence 

Proportion of all 

leukaemia 

patients 

References 

 

18 AML, adults, no CNS involvement, <60 years, 

complete remission, relapse, HLA compatible 

donor 

Yes III 0.01 NCCN (9), NCI (11), DRST (6), 

British Society of Haematology (12) 

Updated proportion of all leukaemia patients in whom radiotherapy is recommended 0.039 (4%)  

Original proportion of all leukaemia patients in whom Radiotherapy is recommended 0.042 (4%)  
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 Table 2: Leukaemia; The incidence of attributes used to define indications for radiotherapy 

 

Population or 

subpopulation 

of interest 

Attribute 

 

Proportion of 

population with 

the attribute 

Quality of 

Information 

References Comments 

All Cancers Leukaemia 0.02  

 

AIHW 2008 (14)  

All leukaemia Lymphoid leukaemia 

 

Myeloid leukaemia 

 

0.54 

 

0.46 

 AIHW 2008 (14)  

Lymphoid leukaemia Acute lymphoblastic 

leukaemia (ALL) 

 

Chronic lymphocytic 

leukaemia 

0.23 

 

 

0.77 

 AIHW 2008 (14)  

Acute lymphoblastic 

leukaemia (ALL) 

 

Children <15 years 0.53  AIHW 2008 (14)  

ALL, Children <15 years  CNS involvement at 

diagnosis 

0.03 (range 0.03-

0.07) 

 Pui and Howard 2008 (17) CNS involvement at presentation 

in multiple trials of U.S. and 

Canadian clinical trial cooperative 

group (CCG), range included in 

sensitivity analysis    
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Population or 

subpopulation 

of interest 

Attribute 

 

Proportion of 

population with 

the attribute 

Quality of 

Information 

References Comments 

ALL, Children <15 years Any relapse 0.23 (range 0.12-

0.46) 

 

 

Forward et al 2010 (15) 

Pui and Howard 2008 (17) 

Australian patterns of care study 

on childhood ALL (Forward et al) 

selected for the model, range 

from CCG included in sensitivity 

analysis 

ALL, Children <15 

years, relapse 

Bone marrow relapse 0.53  Van den Berg et al 2011 

(20) 

Dutch multi-institutional study 

ALL, Children <15 

years, bone marrow 

relapse 

Early relapse 0.63  Van den Berg et al 2011 

(20) 

 

ALL, Children <15 

years, bone marrow 

relapse, early relapse 

HLA compatible donor 0.23  Van den Berg et al 2011 

(20) 

 

ALL, adults 15+ years 

 

<65 years 0.81 β AIHW 2008 (14)  

ALL, adults, <65 years 

 

CNS involvement at 

diagnosis or relapse 

0.10  Reman et al 2008 (21) French Multi- institutional study  

ALL, adults, <65 years, 

no CNS involvement 

 

Complete remission  0.91  Fielding et al 2007 (22)  
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Population or 

subpopulation 

of interest 

Attribute 

 

Proportion of 

population with 

the attribute 

Quality of 

Information 

References Comments 

ALL, adults, <65 years, 

no CNS involvement, 

complete remission 

 

Relapse 0.44  Fielding et al 2007 (22)  

ALL, adults, <65 years, 

no CNS involvement, 

complete remission, 

relapse 

 

HLA compatible donor 0.20  Fielding et al 2007 (22)  

ALL, adults, <65 years, 

no CNS involvement, , 

complete remission 

HLA compatible donor 0.30  Goldstone et al 2008 (23)  

Myeloid leukaemia Acute myeloid leukaemia 

(AML) 

 

Chronic myeloid leukaemia 

0.66 

 

 

0.34 

 

 

AIHW 2008 (14)  

AML Children <15 years 0.05  

 

AIHW 2008 (14)  

AML, children <15 

years 

CNS involvement at 

diagnosis 

0.02  Pui and Howard 2008 (17)  
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Population or 

subpopulation 

of interest 

Attribute 

 

Proportion of 

population with 

the attribute 

Quality of 

Information 

References Comments 

AML, adults 15+ years <60 years 0.34  

 

AIHW 2008 (14)  

AML, adults, <60 years CNS involvement at 

diagnosis or relapse 

0.03  

 

Shihadeh et al 2012 (24) Large retrospective study from 

The University of Texas MD 

Anderson Cancer Centre 

AML, adults, <60 years, 

no CNS involvement 

Complete remission (CR) 0.67 

 

 

 

0.50 - 0.70 

 

 

 

 

 

Shihadeh et al 2012 (24) 

 

 

 

Kimby et al 2001 (19) 

Large single centre data that fitted 

well with the clinical scenario of 

CR without CNS involvement 

 

Swedish multi-centre review study  

AML, adults, no CNS 

involvement, <60 years, 

complete remission 

Relapse 0.60 

 

 

 

0.43 

 

 

 

 

 

Buyse et al 2011 (18) 

 

 

 

Breems et al 2005 (25) 

 

Individual patient data meta-

analysis from trials in Europe and 

USA 

 

European Haematology 

Cooperative group trials review  

AML, adults, no CNS 

involvement, <60 years, 

complete remission, 

relapse 

HLA compatible donor 0.24 

 

 Nivision-Smith et al 2011 

(16) 

Australia/New Zealand study with 

data from Australasian Bone 

Marrow Transplant Recipient 

Registry (ABMTRR) 
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Figure 1. Leukaemia Radiotherapy Utilization Tree 
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Figure 2. Tornado diagram for univariate sensitivity analyses  

 

 



Page | 182  

 

References 

 

1. National Comprehensive Cancer Network (NCCN). NCCN clinical practice guidelines in oncology: 
Acute Lymphoblastic Leukemia. Version 1.2012.  2012.  

2. National Cancer Institute (NCI). Childhood Acute Lymphoblastic Leukemia Treatment (PDQ®). 
Available from: http://www cancer gov/cancertopics/pdq/treatment/childALL/HealthProfessional 
2012 [cited 2012 Mar 15]; 

3. National Cancer Institute (NCI). Adult Acute Lymphoblastic Leukemia Treatment (PDQ®). 
Available from: http://www cancer gov/cancertopics/pdq/treatment/adultALL/HealthProfessional 
2012 [cited 2012 Mar 15]; 

4. Giebel S, Krawczyk-Kulis M, mczyk-Cioch M, Czyz A, Lech-Maranda E, Piatkowska-Jakubas B, 
et al. Prophylaxis and therapy of central nervous system involvement in adult acute lymphoblastic 
leukemia: recommendations of the Polish Adult Leukemia Group. Pol Arch Med Wewn 2008 
Jun;118(6):356-61. 

5. National Institute for Clinical Excellence (NICE). Improving Outcomes in Haematological Cancers.  
Haematological cancers service guidance. London; 2003.  

6. Heinzelmann F, Ottinger H, Muller CH, Allgaier S, Faul C, Bamberg M, et al. Total-body 
irradiation--role and indications: results from the German Registry for Stem Cell Transplantation 
(DRST). Strahlenther Onkol 2006 Apr;182(4):222-30. 

7. British Society for Haematology. Guidelines on the diagnosis and management of chronic lymphocytic 

leukaemia. British Journal of Haematology 2004;125:294-317. 

8. National Cancer Institute (NCI). Chronic Lymphocytic Leukemia Treatment (PDQ®). Available 
from: http://www cancer gov/cancertopics/pdq/treatment/CLL/healthprofessional 2012 [cited 2012 
Mar 15]; 

9. National Comprehensive Cancer Network (NCCN). NCCN clinical practice guidelines in oncology: 
Acute Myloid Leukemia.Version 2.2011.  2011.  

10. National Cancer Institute (NCI). Childhood Acute Myeloid Leukemia/Other Myeloid Malignancies 
Treatment (PDQ®). Available from: http://www cancer 
gov/cancertopics/pdq/treatment/childAML/HealthProfessional 2012 [cited 2012 Mar 15]; 

11. National Cancer Institute (NCI). Adult Acute Myeloid Leukemia Treatment (PDQ®). Available 
from: http://www cancer gov/cancertopics/pdq/treatment/adultAML/healthprofessional 2012 [cited 
12 A.D. Mar 15]; 

12. British Committee for Standards in Haematology. Guidelines on the management of acute myeloid 

leukaemia in adults. British Journal of Haematology 2012;135:450-74. 

13. National Cancer Institute (NCI). Chronic Myelogenous Leukemia Treatment (PDQ®). Available 
from: http://www cancer gov/cancertopics/pdq/treatment/CML/HealthProfessional 2012 [cited 
2012 Mar 15]; 

14. Australian Institute of Health and Welfare (AIHW). Australian Cancer Incidence and Mortality 
(ACIM) books. Available from: http://www aihw gov au/acim-books/ 2011 [cited 2011 Aug 16]; 

15. Forward H, Zheng GC, Cole CH. Twenty-five years of treatment for childhood acute lymphoblastic 
leukaemia in Western Australia: how do we compare? Med J Aust 2010 Nov 15;193(10):585-9. 



Page | 183  

 

16. Nivison-Smith I, Dodds AJ, Dunckley H, Ma DD, Moore JJ, Simpson JM, et al. Increased activity 
and improved outcome in unrelated donor haemopoietic cell transplants for acute myeloid 
leukaemia in Australia, 1992-2005. Intern Med J 2011 Jan;41(1a):27-34. 

17. Pui CH, Howard SC. Current management and challenges of malignant disease in the CNS in 
paediatric leukaemia. Lancet Oncol 2008 Mar;9(3):257-68. 

18. Buyse M, Squifflet P, Lange BJ, Alonzo TA, Larson RA, Kolitz JE, et al. Individual patient data 
meta-analysis of randomized trials evaluating IL-2 monotherapy as remission maintenance 
therapy in acute myeloid leukemia. Blood 2011 Jun 30;117(26):7007-13. 

19. Kimby E, Nygren P, Glimelius B. A systematic overview of chemotherapy effects in acute myeloid 
leukaemia. Acta Oncol 2001;40(2-3):231-52. 

20. van den BH, de Groot-Kruseman HA, men-Korbijn CM, de Bont ES, Schouten-van Meeteren AY, 
Hoogerbrugge PM. Outcome after first relapse in children with acute lymphoblastic leukemia: a 
report based on the Dutch Childhood Oncology Group (DCOG) relapse all 98 protocol. Pediatr 
Blood Cancer 2011 Aug;57(2):210-6. 

21. Reman O, Pigneux A, Huguet F, Vey N, Delannoy A, Fegueux N, et al. Central nervous system 
involvement in adult acute lymphoblastic leukemia at diagnosis and/or at first relapse: results from 
the GET-LALA group. Leuk Res 2008 Nov;32(11):1741-50. 

22. Fielding AK, Richards SM, Chopra R, Lazarus HM, Litzow MR, Buck G, et al. Outcome of 609 
adults after relapse of acute lymphoblastic leukemia (ALL); an MRC UKALL12/ECOG 2993 study. 
Blood 2007 Feb 1;109(3):944-50. 

23. Goldstone AH, Richards SM, Lazarus HM, Tallman MS, Buck G, Fielding AK, et al. In adults with 
standard-risk acute lymphoblastic leukemia, the greatest benefit is achieved from a matched 
sibling allogeneic transplantation in first complete remission, and an autologous transplantation is 
less effective than conventional consolidation/maintenance chemotherapy in all patients: final 
results of the International ALL Trial (MRC UKALL XII/ECOG E2993). Blood 2008 Feb 
15;111(4):1827-33. 

24. Shihadeh F, Reed V, Faderl S, Medeiros LJ, Mazloom A, Hadziahmetovic M, et al. Cytogenetic 
profile of patients with acute myeloid leukemia and central nervous system disease. Cancer 2012 
Jan 1;118(1):112-7. 

25. Breems DA, Van Putten WL, Huijgens PC, Ossenkoppele GJ, Verhoef GE, Verdonck LF, et al. 
Prognostic index for adult patients with acute myeloid leukemia in first relapse. J Clin Oncol 2005 
Mar 20;23(9):1969-78. 

 

 

  



Page | 184  

 

LIVER CANCER 

 

Evidence-based treatment guidelines for liver cancer management issued by major international, 

national and provincial organisations reviewed for the model are those published after the previous 

radiotherapy utilisation study was completed (July 2003) up to the most recent ones published in 

2012. 

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 NCCN clinical practice guidelines on hepatobiliary cancers (version 2.2012) (1)  

 NCI PDQ guidelines on adult primary liver cancer (2012) (2) 

 BC Cancer Agency gastrointestinal cancer management guidelines (liver) (2012) (3) 

 ESMO clinical practice guidelines on hepatocellular carcinoma (2010) (4) 

 

Indications for Radiotherapy 

There were no indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for liver cancer according to evidence-based clinical guidelines available at the 

time.  

 

The current NCCN guidelines (1) state that there is growing evidence supporting the usefulness of 

conformal or stereotactic body radiation therapy for patients with unresectable liver cancer, and that 

prospective clinical trials evaluating the role of stereotactic body radiation therapy are encouraged. 

The guidelines recommend that radiotherapy can be considered as an alternative to ablation or 

embolisation techniques or when these therapies have failed in patients with unresectable disease 

and those with local disease only who are not operable due to performance status or comorbidity. 

This recommendation has been classified as a category 2B recommendation (based on lower level 

evidence, with non-uniform NCCN consensus). The NCI guidelines (2) mention that surgery, 

chemotherapy and radiotherapy may be combined in clinical trials for patients with a dominant hepatic 

mass and multifocal involvement with small amounts of tumour. The BC Cancer Agency guidelines (3) 

state that radiotherapy is generally not used to treat hepatocellular carcinoma, and that conformal 

radiotherapy is being evaluated. The ESMO guidelines (4) state that management of patients with 

invasion of the portal vein or inferior vena cava is debatable, and that conformal radiotherapy is one of 

the investigational but clinically applicable options for selected patients.  

 

According to the current clinical guidelines, the role of radiotherapy remains not well established. 

Therefore there are no indications for external beam radiotherapy in the updated model of optimal 

radiotherapy utilisation for liver cancer. 
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Changes to Epidemiological Data 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to more recent years till 2008 (5). In 2008, liver 

cancer accounted for 1.2% of all cancers in Australia. 



Page | 186  

 

References 

 

1. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology: 
Hepatobiliary Cancers Version 2.2012: www.nccn.org; 2012. Accessed 28/8/2012. 
 

2. National Cancer Institute. PDQ Summary: Adult Primary Liver Cancer Treatment: 
www.cancer.gov; 2012. Accessed 28/8/2012. 
 

3. British Columbia Cancer Agency. Cancer Management Guidelines: Gastrointestinal Cancer 
(Liver): www.bccancer.bc.ca; 2012. Accessed 28/08/2012. 
 

4. Jelic S, Sotiropoulos GC. Hepatocellular carcinoma: ESMO Clinical Practice Guidelines for 
diagnosis, treatment and follow-up. Ann Oncol 2010;21 Suppl 5:v59-64. 
 

5. Australian Institute of Health and Welfare (AIHW). Australian Cancer Incidence and Mortality 
(ACIM) books. : www.aihw.gov.au/acim-books/; 2012. Accessed 29/08/2012. 

 

 

  



Page | 187  

 

LUNG CANCER 

 

In the original radiotherapy utilisation model the indications for radiotherapy for lung cancer were 

derived from evidence-based treatment guidelines issued by major national and international 

organisations. The guidelines reviewed for the updated model are those published after the previous 

radiotherapy utilisation study was completed (July 2003) up to the most recent ones published in 

2011.  

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 National Health and Medical Research Council (NHMRC). Clinical practice guidelines for the 

prevention, diagnosis and management of lung cancer, 2004 (1) 

 National Comprehensive Cancer Network (NCCN). Clinical practice guidelines in oncology: 

Small cell lung cancer. Version 2.2011  (2) 

 National Comprehensive Cancer Network (NCCN). Clinical practice guidelines in oncology: 

Non-Small cell lung cancer. Version 3.2011 (3) 

 National Institute for Health and Clinical Excellence (NICE). The diagnosis and treatment of 

lung cancer. NICE clinical guideline 121, 2011 (4) 

 British Columbia cancer Agency (BCCA). Cancer management guidelines, 2010 (5) 

 Scottish Intercollegiate Guidelines Network (SIGN). Management of patients with lung cancer: 

A national clinical guideline, 2005 (6) 

 Lim E, et al. Guidelines on the radical management of patients with lung cancer. A joint 

initiative by the British Thoracic Society and the Society for Cardiothoracic Surgery in Great 

Britain and Ireland, 2010 (7)  

 Treatment of non-small cell lung cancer stage I and stage II: ACCP evidence-based clinical 

practice guidelines (2nd edition), 2007 (8) 

 Management of unresected stage Ill non-small cell lung cancer: A clinical practice guideline. 

Evidence-based Series #7-3 (Version 2.2005): Section 1. A Quality Initiative of the Program in 

Evidence-based Care (PEBC), Cancer Care Ontario (CCO), 2006 (9) 

 Small-cell lung cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-

up, 2010 (10) 

 Early stage and locally advanced (non-metastatic) non-small-cell lung cancer: ESMO Clinical 

Practice Guidelines for diagnosis, treatment and follow-up, 2010 (11) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for lung cancer have been reviewed and updated in the optimal utilisation tree 

based on the latest guideline recommendations (Table 1). There were no changes to the indications 
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previously noted. All of the previous indications remain supported by current guidelines and no new 

indications are recommended.  

 

Level of evidence 

Based on recent guidelines review, the level of evidence for a number of clinical outcomes in the 

model has been upgraded to level II from level III-IV reported in the previous model. For example, 

there is now stronger level of evidence of radiotherapy recommendation for stage I-II NSCLC with 

positive surgical margins or no surgery as reported in USA National Comprehensive Cancer Network 

(NCCN) and other well respected clinical practice guidelines; these changes have been recorded in 

Table 1.  Out of twenty two outcome branches in the model that have an indication of radiotherapy 

(Figure 1) 86% (19 branches) are now supported by level I-II evidence compared to 55% reported in 

the earlier model; the current model predicts that 70% of lung cancer population have level I or II 

evidence of benefit from radiotherapy if treated according to evidence-based guidelines; in other 

words, if the proportion of lung cancer population with an indication of radiotherapy is considered to 

be 100% than for 91% the recommendation is supported by Level I-II evidence. The small proportions 

of indications supported by lower level of evidence are those for the treatment of positive margins or 

symptomatic local or distant recurrence with poor performance status.  

 

Epidemiology of cancer stages 

The epidemiological data in the lung cancer utilisation tree have been reviewed to see if more recent 

data are available through extensive electronic search using the key words ‘Australia’, ‘epidemiology 

lung cancer’, ‘incidence’, ‘lung cancer stage‘, ‘radiotherapy treatment’, ‘recurrence’, ‘treatment 

outcome’ in various combinations. This has been applied particularly to the early branches in the tree 

for which national or state level data on cancer incidence rates and stages are available. If there is a 

change in the hierarchical quality of the epidemiological data, this has also been noted (Table 2)  

 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to more recent years till 2007 (12) and a number of 

population based ‘patterns of care studies’ for Australian lung cancer population have been published 

(13-16). As more national and State level recent population data are now available the 

epidemiological evidence for several outcome branches in the current model has been upgraded to 

be more representative of the Australian population. 

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of lung cancer patients in whom 

radiotherapy would be recommended is 77% (Table 1 and Figure 1) compared with the original 

estimate of 76%. 
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Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for lung cancer were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

These combined chemotherapy and radiotherapy indications (CRT) are listed as an additional payoff 

in the overall utilisation tree (Table 3 and Figure 2). This identified that the optimal proportion of lung 

cancer patients for whom CRT is beneficial is 26% and 51% of lung cancer population would benefit 

from radiotherapy alone as their first indicated treatment. 

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended lung 

cancer radiotherapy utilisation rate that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2 (Figure 3). The variability in the estimate of 

optimal radiotherapy utilisation due to these uncertainties was minimal that ranged from 76.4% to 

77.4% as shown in the Tornado diagram (Figure 3). 
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Table 1: Lung Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

no. in 

Tree 

Clinical scenario Level of 

evidence 

Proportion 

of all lung 

cancer 

Change 

of 

indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lung cancer 

References 

Yes/ No Updated 

value 

1 Small-cell lung cancer, 

limited stage, good PS 

I 0.07 No Yes I Yes 0.04 NHMRC (1), NCCN 

SCLC (2), NICE (4), 

BCCA (5) 

3 Small-cell lung cancer, 

extensive, good PS, 

symptomatic local 

disease 

III 0.05 No Yes II Yes 0.03 NHMRC (1), NCCN 

(2), SIGN (6) 

4 Small-cell lung cancer, 

extensive, good PS, no 

local symptoms, brain 

metastases 

II 0.01 No Yes II No 0.01 NHMRC (1), NCCN 

(2), BCCA (5) 

5 Small-cell lung cancer, 

extensive, good PS, no 

local symptoms, bone 

metastases 

I 0.01 No Yes I No 0.01 NHMRC (1), NICE (4), 

BCCA (5), SIGN 

guideline 2005 (6) 

8 NSCLC, Stage I-II, 

Good PS, surgery, 

positive margins 

IV <0.01 No Yes III Yes 0.01 NCCN (3), BCCA (5),  

BTS (7), SIGN (6) 
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Original RTU study Updates 2011 

Outcome 

no. in 

Tree 

Clinical scenario Level of 

evidence 

Proportion 

of all lung 

cancer 

Change 

of 

indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lung cancer 

References 

Yes/ No Updated 

value 

9 NSCLC, Stage I-II, 

Good PS, surgery, 

negative margins, 

symptomatic local 

relapse 

III 0.04 No Yes II Yes 0.02 NHMRC (1), NCCN 

NSCLC (3) 

11 NSCLC, Stage I-II, 

Good PS, surgery, 

negative margins, no 

local relapse, brain 

metastases 

II 0.01 No Yes II No 0.01 NHMRC (1), NCCN 

NSCLC (3), NICE (4), 

SIGN (6) 

12 NSCLC, Stage I-II, 

Good PS, surgery, 

negative margins, no 

local relapse, no brain 

metastases, painful 

bone metastases 

I <0.01 No Yes I Yes 0.01 NHMRC (1), NICE (4), 

BCCA (5), SIGN (6) 

15 NSCLC, Stage I-II, 

Good PS, no surgery. 

III 0.08 No Yes II Yes 0.10 NHMRC (1), NCCN 

NSCLC (3), NICE (4), 

BCCA (5), ACCP (8), 

SIGN (6) 
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Original RTU study Updates 2011 

Outcome 

no. in 

Tree 

Clinical scenario Level of 

evidence 

Proportion 

of all lung 

cancer 

Change 

of 

indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lung cancer 

References 

Yes/ No Updated 

value 

16 NSCLC, Stage I-II, 

Poor PS, no surgery, 

symptomatic local or 

distant relapse 

requiring RT 

III <0.01 No Yes III Yes 0.01 NCCN (3), BTS (7),  

SIGN (6) 

18 NSCLC, Stage IIIA, 

Good PS, surgery, N0 

or N1, positive margins 

 

IV <0.01 No Yes III No <0.01 NCCN (3), BCCA (5),  

BTS (7), SIGN (6) 

19 NSCLC, Stage III A, 

Good PS, surgery, N0 

or N1, negative 

margins, symptomatic 

local relapse  

III 0.01 No Yes II No 0.01 NHMRC (1), NCCN 

(3) 

20 NSCLC, Stage IIIA, 

Good PS, surgery, N0 

or N1, negative 

margins, no  local 

relapse, distant relapse, 

brain metastases 

II <0.01 No Yes II No <0.01 NHMRC (1), NCCN 

(3), NICE (4), SIGN 

(6) 
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Original RTU study Updates 2011 

Outcome 

no. in 

Tree 

Clinical scenario Level of 

evidence 

Proportion 

of all lung 

cancer 

Change 

of 

indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lung cancer 

References 

Yes/ No Updated 

value 

21 NSCLC, Stage IIIA, 

Good PS, surgery, N0 

or N1, negative 

margins, no local 

relapse, distant relapse, 

no brain metastases, 

painful bone 

metastases 

I <0.01 No Yes I No <0.01 NHMRC (1), NICE (4), 

BCCA (5), SIGN (6) 

25 NSCLC, Stage IIIA, 

Good PS, surgery, N2 

disease 

II 0.01 No Yes II No 0.01 NCCN (3), BCCA (5) 

 

26 NSCLC, Stage IIIA, 

Good PS, no surgery  

 

II 0.10 No Yes II Yes 0.09 NHMRC (1), NCCN 

(3), CCO (9), SIGN 

(6) 

27 NSCLC, Stage III A, 

Poor PS, no surgery, 

local or distant 

symptoms requiring RT 

III <0.01 No Yes II No <0.01 CCO (9) 

29 NSCLC, Stage IIIB, 

good PS 

II 0.13 No Yes II Yes 0.12 NCCN (3), SIGN (6) 
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Original RTU study Updates 2011 

Outcome 

no. in 

Tree 

Clinical scenario Level of 

evidence 

Proportion 

of all lung 

cancer 

Change 

of 

indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lung cancer 

References 

Yes/ No Updated 

value 

30 NSCLC, Stage IIIB, 

poor PS, local 

symptoms 

III 0.02 No Yes II Yes 0.01 CCO (9), SIGN (6) 

32 NSCLC, Stage IV, 

symptomatic local 

disease 

III 0.19 No Yes II Yes 0.25 NHMRC (1), NCCN 

(3), SIGN (6) 

33 NSCLC, Stage IV, no 

local symptoms, brain 

metastases 

II 0.02 No Yes II No 0.02 NHMRC (1), NCCN 

(3), NICE (4), SIGN 

(6) 

34 NSCLC, Stage IV, no 

local symptoms, no 

brain metastases, 

painful bone 

metastases 

I 0.01 No Yes I No 0.01 NHMRC (1), NICE (4), 

BCCA (5), SIGN (6) 

Proportion of all lung cancer patients in whom 

radiotherapy is recommended 

0.76 (76%) Updated proportion of all lung cancer patients in 

whom radiotherapy is recommended 

0.77 (77%)  
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Table 2: Lung Cancer; The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

All registry cancers Lung cancer 0.1 α Yes 0.09 α AIHW 2010 (12) Updated to 

2007 data 

All lung cancers Small cell  0.16 β Yes 0.15 α NHMRC evidence based 

guidelines for GPs 2005 

(17) 

2003 national 

Australian 

data 

Small cell (SC)  Limited stage 0.43 γ Yes 0.30 β Vinod et al 2008 (14) NSWCCR 

2001-2002 

Small cell (SC) 

Limited stage 

 

Good PS 

(ECOG 0-2)  

0.94 ε Yes 0.87 β Vinod et al 2008 (14) NSWCCR 

2001-2002  

Small cell (SC) 

extensive  

 

Good PS 0.80 ε Yes 0.62 β Vinod et al 2008 (14) NSWCCR 

2001-2002 

SC extensive, 

good PS 

Symptomatic 

local disease 

0.61/0.43 θ Yes 0.52 ε Boxer et al 2011 (18)  
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

SC, extensive, 

good PS, no local 

symptoms 

Brain 

metastases 

0.49 

 

0.27 

ζ 

 

ζ 

Yes 0.26 

 

0.16 

ζ 

 

θ 

Seute et al 2004 (19) 

 

Bremnes et al 2003 (20) 

 

SC, extensive, 

good PS, no local 

symptoms, no 

brain metastases  

Bone 

metastases 

0.26 θ Yes 0.34 θ Bremnes et al 2003 (20)  

NSCLC Stage I-II 0.33 ε Yes 0.31 β Vinod et al 2008 (14) NSWCCR 

2001-2002 

NSCLC, Stage I-II Good PS 0.90 ε Yes 0.82 β Vinod et al 2008 (14) NSWCCR 

2001-2002 

NSCLC,  

Stage I-II, Good 

PS 

Surgery 0.68 γ Yes 0.52 β Vinod et al 2008 (14) NSWCCR 

2001-2002 

NSCLC, Stage I-II, 

Good PS, Surgery 

Positive 

margins 

0.02 

 

0.005 

ζ Yes 0.05 ε Wind et al 2007 (21)  
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

NSCLC, Stage I-II, 

Good PS, Surgery, 

negative margins 

 

Symptomatic 

local 

relapse  

0.23 

 

0.24 

λ 

 

λ 

No N/A N/A Van Houtte et al 1980 

(22) 

Kelsey et al 2009 (23) 

Verlotto et al 2009 (24) 

 

NSCLC, Stage I-II, 

Good PS, Surgery, 

negative margins, 

no local relapse 

Distant relapse 0.27 

 

0.32 

λ 

 

λ 

Yes 0.34 

 

0.16 

 

ζ 

 

ζ 

Kelsey et al 2009 (23) 

Verlotto et al 2009 (24) 

 

NSCLC, Stage I-II, 

Good PS, Surgery, 

negative margins, 

no local relapse, 

distant relapse 

Brain 

metastases 

0.30 

 

 

θ Yes 0.24 γ Barnholtz-Sloan et al 

2004 (25) 

SEER data 

NSCLC, Stage I-II, 

Good PS, Surgery, 

negative margins, 

no local relapse, 

distant relapse, no 

brain metastases 

Bone 

metastases 

0.19 ε Yes 0.36 ε Coleman 2001 (26)  
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

NSCLC, Stage I-II, 

Good PS, Surgery, 

negative margins, 

no local relapse, 

distant relapse, no 

brain metastases, 

bone metastases 

Painful bone 

metastases 

0.80 ζ No N/A N/A Estimated  

NSCLC, Stage I-II, 

Poor PS 

Symptomatic 

local or distant 

disease 

requiring RT 

0.12 ε Yes 0.19 ζ Reinfuss et al 2011 (27) Recent 

comprehensiv

e single 

institution data 

with large 

sample 

(n=1250) 

NSCLC Stage IIIA 

 

0.16 ε Yes 0.15 ε Boxer et al 2011 (18) SSWAHS 

Clinical 

Cancer 

Registry data 

2005-2008 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

NSCLC, Stage IIIA Good PS 0.94 ε Yes 0.91 ε Boxer et al 2011 (18) SSWAHS 

Clinical 

Cancer 

Registry data 

2005-2008 

NSCLC, Stage III 

A, Good PS 

Surgery 0.22 

 

0.25 

γ 

 

ε 

Yes 0.17 β Hall et al 2004 (15) WA Cancer 

registry linked 

data 

NSCLC, Stage III 

A, Good PS, 

surgery 

>N1 0.32 

 

 

ζ 

 

 

No N/A N/A 

 

Mayer et al  1997 (28) 

Datzenberg et al 1999  

(29) 

Feng et al 2000 (30) 

 

NSCLC, Stage III 

A, Good PS, 

surgery, N0 or N1 

Positive 

margins 

0.02 ζ Yes 0.01 

0.01 

ζ Massard et al 2000  (31) 

Lequalglie et al 2003 (32) 

 

 

NSCLC, Stage III 

A, Good PS, 

surgery, N0 or N1, 

negative margins 

Local relapse 0.44 

0.24 

0.31 

θ 

 

 

Yes 0.38 

0.09 

 

θ Jeremic et al review 2002 

(33) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

NSCLC, Stage III 

A, Good PS, 

surgery, N0 or N1, 

negative margins, 

no local symptoms 

Distant relapse 0.37 

0.32 

0.42 

0.59 

0.45 

θ 

 

 

No N/A N/A 

 

Van Houtte et al 1980 

(22) 

Feng et al 2000 (30) 

Stephens et al 1996 (34) 

Mayer et al 1997 (28) 

 

NSCLC, Stage III 

A, Good PS,  

surgery, N0 or N1, 

negative margins, 

no local 

symptoms, distant 

relapse 

Brain 

metastases 

0.30 θ Yes 0.24 γ Barnholtz-Sloan et al 

2004 (25) 

SEER data 

NSCLC, Stage III 

A, Good PS, 

surgery, N0 or N1, 

negative margins, 

distant relapse 

no brain 

metastases 

Bone 

metastases 

0.19 ε Yes 0.36 ε Coleman 2006 (26)  
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

NSCLC, Stage III 

A, Good PS, 

surgery, N0 or N1, 

negative margins, 

no local 

symptoms, distant 

relapse, no brain 

metastases, bone 

metastases 

Painful bone 

metastases 

0.80 ζ No N/A N/A Estimated  

NSCLC, Stage 

IIIA, poor PS 

Local or distant 

symptoms 

requiring RT 

0.12 ε Yes 0.19 ζ Reinfuss et al 2011 (27) Recent 

comprehensiv

e single 

institution data 

with large 

sample 

(n=1250) 

NSCLC Stage IIIB 0.19 ε Yes 0.17 ε Boxer et al 2011 (18)  
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

NSCLC, Stage IIIB Good PS 0.84 ε No 0.84 ε Boxer et al 2011 (18) SSWAHS 

Clinical 

Cancer 

Registry data 

2005-2008;  

NSCLC, Stage 

IIIB, poor PS 

Local or distant 

symptoms 

requiring RT 

0.71 

0.56 

0.69 

 

λ 

 

Yes 0.65 ε Boxer et al 2011 (18) SSWAHS 

Clinical 

Cancer 

Registry data 

2005-2008 

NSCLC Stage IV 0.32 ε Yes 0.37 β Vinod et al 2008 (14) NSWCR 

2001-2002 

NSCLC, Stage IV Local 

symptoms 

0.71 

0.56 

0.69 

 

λ 

 

Yes 0.79 ε Boxer et al 2011 (18) SSWAHS 

Clinical 

Cancer 

Registry data 

2005-2008 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

proportion 

Updated 

quality of 

information 

Updated reference Comments 

NSCLC, Stage IV, 

no local symptoms 

Brain 

metastases 

 

0.30 θ Yes 0.28 γ Barnholtz-Sloan et al 

2004 (25) 

SEER data 

NSCLC, Stage IV, 

no local 

symptoms, no 

brain metastases 

Bone 

metastases 

0.19 ε Yes 0.36 ε Coleman 2001 (26)  

NSCLC, Stage IV, 

no local 

symptoms, no 

brain metastases, 

bone metastases 

Painful bone 

metastases 

0.80 ζ No N/A N/A Estimated  
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Table 3: Lung Cancer. Indications for concurrent chemoradiotherapy (CRT) - Levels and sources of evidence 

 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

Evidence 

References Proportion of all lung cancer 

patients 

1 Small-cell lung cancer, limited 

stage, good PS 

I NCCN (2) , NICE (4), BCCA (5), 

ESMO (10), CCO (9), ACCP (8) 

0.04 

18 NSCLC, Stage IIIA, Good PS, 

surgery, N1, positive margins 

III NCCN (3), BCCA (5) <0.01 

25 NSCLC, Stage IIIA, Good PS, 

surgery, N2 disease 

III NCCN (3), BCCA (5) 0.01 

26 NSCLC, Stage IIIA, Good PS, no 

surgery  

 

I NHMRC (I), NCCN (3), NICE (4), 

BTS (7), CCO (9), SIGN (6), ESMO 

2010 (11) 

0.09 

29 NSCLC, Stage IIIB, good PS I NHMRC (I), NCCN (3), NICE (4), 

CCO (9), ESMO (11) 

0.12 

The total proportion of all patients with lung cancer in whom concurrent chemoradiotherapy (CRT) 

is recommended 

 

0.26 (26%) 
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Figure 1. Lung Cancer Radiotherapy (RT) Utilisation Tree 
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Figure 2. Lung Cancer Concurrent Chemoradiotherapy (CRT) Utilisation Tree 
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Figure 3. Tornado diagram for univariate sensitivity analyses 
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LYMPHOMA  

 

We reviewed evidence-based treatment guidelines for Hodgkin Lymphoma (HL) and Non-Hodgkin 

Lymphoma (NHL) management issued by major national and international that were published after 

the previous radiotherapy utilisation study was completed (July 2003) up to the most recent ones 

published in 2011.  

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 NHMRC management guideline on lymphoma, 2005 (1) 

 NCCN clinical practice guidelines for Hodgkin lymphoma, Version 3, 2011 (2) 

 NCI PDQ on Adult Hodgkin lymphoma, 2011 (3) 

 Italian Society of Haematology guideline on Hodgkin Lymphoma, 2009 (4) 

 NICE guideline on haematological cancers, 2003 (5) 

 ESMO guideline for Hodgkin lymphoma, 2011 (6) 

 NCCN clinical practice guidelines for non-Hodgkin lymphoma (NHL), Version 4, 2011 (7) 

 ESMO recommendation on gastric MALT lymphoma, 2009 (8) 

 NCI PDQ on Adult non-Hodgkin lymphoma, 2011 (9) 

 Alberta Health Service guideline on lymphoma, 2011 (10) 

 Spanish clinical practice guideline for treatment of follicular lymphoma, 2011 (11) 

 NCI PDQ on primary CNS lymphoma, 2011 (12) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for Lymphoma have been reviewed and updated in the optimal utilisation tree 

based on the latest guideline recommendations (Table 1 and Figure 1).  

 

The model has been updated as follows: 

10. Based on radiotherapy recommendation for ‘bulky (>5cm)’ Hodgkin and non-Hodgkin 

lymphoma, clinical scenarios have been modified in the model 

11. New indication of radiotherapy use in primary CNS lymphoma has been added 

12. A new clinical outcome for radiotherapy use in Mycosis Fungoides (Thick plaque or solitary 

lesion) has been added 

All of the other previous indications remain supported by current guidelines.  

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model, the indications of 

radiotherapy for lymphoma have been derived from evidence-based treatment guidelines issued by 
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major national and international organisations. The guidelines reviewed are those published after the 

previous radiotherapy utilisation study was completed (July 2003) up to 2011. Highest priority has 

been given to Australian evidence-based clinical-practice guidelines (eg. NHMRC endorsed clinical 

practice guidelines).  

 

Based on guidelines review, indications of radiotherapy for lymphoma remain supported by level I-IV 

evidence. Notably, new indications of radiotherapy have been added to the model and some 

indications have been modified. For some of the indications, the level of evidence for adjuvant 

radiotherapy use is now stronger and upgraded from level IV to level III; for one indication (Stage I-IIA 

Hodgkin lymphoma) the level is upgraded from level IV to level I.  

 

In the Hodgkin lymphoma model, 6 of 9 outcomes have an indication of radiotherapy (Figure 1) and 

2 indications with curative intent supported by level I-II evidence representing one third of (33%) 

population with Hodgkin lymphoma that require radiotherapy (Table I). 

 

In the non-Hodgkin lymphoma model, 18 of 36 outcomes have an indication of radiotherapy (Figure 

1); one indication (early stage aggressive NHL) is supported by level II evidence (6% population with 

NHL requiring RT) and the remaining ones are supported by level III evidence (Table 1). 

 

Epidemiology of cancer stages 

The epidemiological data in the Lymphoma utilisation tree have been reviewed to see if more recent 

data are available through extensive electronic search using the key words ‘Australia’, ‘epidemiology’, 

‘Hodgkin lymphoma’, ‘incidence’, ‘lymphoma stage‘, ‘Non-Hodgkin lymphoma’, ‘radiotherapy 

treatment’, ‘recurrence’, ‘survival’ ‘treatment outcome’ in various combinations. This has been applied 

particularly to the early branches in the tree for which national or State level data on cancer incidence 

rates and stages are available. If there is a change in the hierarchical quality of the epidemiological 

data, this has also been noted (Table 2).  

 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to 2007 (13). The epidemiological evidence for 

several indications in the current model has been upgraded according to the literature published in the 

recent years; for some indications in the model epidemiological data have been updated from most 

recent higher quality US population based data from SEER (14).   

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of Lymphoma patients in whom radiotherapy 

would be recommended is 73% (Table 1 and Figure 1) compared with the original estimate of 65%. 

According to our model, 90% of population of Hodgkin Lymphoma (Figure 2) and 71% of NHL 

population (Figures 3-5) would have beneficial effect from radiotherapy treatment. 
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The optimal radiotherapy utilisation rates for different subtypes of NHL lymphoma are as follows 

 Low grade NHL 61% (Figure 3)  

 Aggressive NHL (previously known as intermediate grade) 79% (Figure 4) and  

 High grade 58% and miscellaneous 73-83% (Mycosis Fungoides 83% and primary CNS 

lymphoma 73%)   (Figure 5)  

 

The change in overall utilisation rate is due to  

1) Modification of radiotherapy indications for lymphoma especially for those with ‘bulky’ > 5cm 

disease; unlike the previous model, age has not been included as an outcome for bulky 

disease as there is now stronger evidence for adjuvant radiotherapy use, where low dose 

small field radiotherapy is tolerated with minimal toxicity even in patients older than 70 years 

(4;15).  

2) Addition of new indications of RT for younger patients with primary CNS lymphoma and thick 

plaque or solitary Mycosis Fungoides.  

3) Update of epidemiological data for lymphoma for some branches, especially for the earlier 

branches in the model with most up-to-date data from SEER. 

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for lymphoma were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

According to the best available practice evidence there are no indications identified for which 

concurrent chemoradiation is beneficial as the first indicated treatment. 

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended 

lymphoma radiotherapy utilisation rate that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2 (Figure 6). The epidemiological data on 

proportions of patients with gastric MALT lymphoma that had complete response to Helicobacter 

Pylori treatment ranged from 56 to 81%; also the proportion of patients with low grade stage III-IV 

NHL who would have complete response to initial CT or second line CT after relapse varied. Due to 

these uncertainties, the estimate of optimal radiotherapy utilisation ranged from 70.9% to 74.9% as 

shown in the Tornado diagram (Figure 6). 
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Table 1: Lymphoma. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

lymphoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lymphoma 

References 

       Yes/ No Updated 

value 

 

1 Hodgkin lymphoma, 

Stage I-IIA 

III 0.05 No Yes I Yes 0.08 NHMRC (1), NCCN 

(2), NCI (3),  Italian 

Society of 

Haematology (4), 

NICE (5)  

2 Hodgkin lymphoma, 

Stage IIB-IV, bulky 

Disease 

Indication updated according to new 

clinical practice guidelines 

Yes II N/A 0.02 NHMRC (1), NICE (5) 

4 Hodgkin lymphoma, 

Stage IIB-IV, non-bulky 

disease, complete 

response to 

chemotherapy, relapse, 

suitable for 

Indication updated according to new 

clinical practice guidelines 

Yes IV N/A <0.01 NHMRC (1), NCCN 

(2), Italian Society of 

Haematology (4) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

lymphoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lymphoma 

References 

       Yes/ No Updated 

value 

 

HDCT/transplant, 

residual mass 

6 Hodgkin lymphoma, 

Stage IIB-IV, non-bulky 

disease, complete 

response to 

chemotherapy, relapse, 

not suitable for 

HDCT/transplant 

Indication updated according to new 

clinical practice guidelines 

Yes IV N/A <0.01 NHMRC (1), NCCN 

(2), ESMO (6) 

7 Hodgkin lymphoma, 

Stage IIB-IV, non-bulky 

disease, progressive 

/stable disease with 

chemotherapy, residual 

Indication updated according to new 

clinical practice guidelines 

Yes III No <0.01 NHMRC (1), NCCN (2) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

lymphoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lymphoma 

References 

       Yes/ No Updated 

value 

 

disease after HDCT 

9 Non-Hodgkin’s 

lymphoma (NHL), low 

grade, MALT, gastric, 

stage I-II, complete 

response to helicobacter 

eradication, relapse 

III <0.01 No Yes III No <0.01 NHMRC (1), NCCN 

(7), ESMO (8) 

11 NHL, low grade, MALT, 

gastric, stage I-II, 

helicobacter negative or 

incomplete response to 

helicobacter eradication  

Clinical scenario modified according to 

new clinical practice guidelines 

Yes III N/A <0.01 NHMRC (1), NCCN 

(7), ESMO (8) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

lymphoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lymphoma 

References 

       Yes/ No Updated 

value 

 

13 NHL, low grade, MALT 

lymphoma, not gastric, 

stage I-II 

IV 0.03 No Yes III No 0.02 NHMRC (1), NCCN 

(7), NCI (9), Alberta 

Health Service (10) 

15 NHL, low grade, non-

MALT lymphoma, stage 

I-II 

III 0.08 No Yes III Yes 0.09 NHMRC (1), NCCN (7) 

17 NHL, low grade, non-

MALT lymphoma, stage 

III-IV, require treatment 

at presentation, complete 

response to 

chemotherapy, relapse, 

partial/no response 

second line CT  

IV 0.02 No Yes III No 0.03 NCCN (7), NCI (9), 

Spanish guidelines on 

follicular lymphoma 

(11) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

lymphoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lymphoma 

References 

       Yes/ No Updated 

value 

 

20 NHL, low grade, non-

MALT lymphoma, stage 

III-IV, require treatment 

at presentation, 

incomplete response to  

initial chemotherapy, 

partial/no response 

second line CT  

III 0.02 No Yes III No 0.02 NCCN (7), NCI (9), 

Spanish guidelines on 

follicular lymphoma 

(11) 

22 NHL, low grade, non-

MALT, stage III-IV, 

suitable for initial 

surveillance, require 

treatment for nodal 

disease, complete 

response to initial 

chemotherapy, relapse, 

partial/no response 

second line CT 

III 0.01 No Yes III No 0.01 NCCN (7), NCI (9), 

Spanish guidelines on 

follicular lymphoma 

(11) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

lymphoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lymphoma 

References 

       Yes/ No Updated 

value 

 

25 NHL, low grade, non-

MALT, stage III-IV, 

suitable for initial 

surveillance, require 

treatment for nodal 

disease, incomplete 

response to initial 

chemotherapy, partial/no 

response second line CT  

III <0.01 No Yes III II Yes 0.01 NCCN (7), NCI (9), 

Spanish guideline on 

follicular lymphoma 

(11) 

28 NHL, intermediate grade 

(aggressive), stage I-II 

II 0.3 No Yes II Yes 0.26 NHMRC (1), NCCN 

(7), Alberta Health 

Service (10) 

29 NHL, intermediate grade, 

stage III-IV, bulky 

disease 

Clinical scenario modified according to 

new clinical practice guidelines 

Yes III N/A 0.06 NHMRC (1), NCCN (7) 

31 NHL, aggressive, stage 

III-IV, complete response 

to chemotherapy, non-

bulky disease, complete 

Clinical scenario modified according to 

new clinical practice guidelines 

Yes III N/A 0.01 NHMRC (1), NCCN 

(7), NCI (9) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

lymphoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lymphoma 

References 

       Yes/ No Updated 

value 

 

response to CHOP 

therapy,  relapse, non- 

response/ineligible for 

second line CT 

34 NHL , Intermediate 

grade, stage III-IV, 

incomplete response to 

chemotherapy, non- 

response/ineligible for 

second line CT 

Clinical scenario modified according to 

new clinical practice guidelines 

Yes III N/A 0.06 NHMRC (1), NCCN (7) 

35 NHL, high grade, 

lymphoblastic lymphoma 

adult, prophylactic 

cranial irradiation 

III 0.01 No Yes III No 0.03 NHMRC (1) 

38 NHL, mycosis fungoides, 

stage I-II, thick 

plaque/solitary lesion 

New indication added to the model based 

on updated clinical practice guidelines 

N/A III N/A <0.01 NHMRC (1) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

lymphoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all lymphoma 

References 

       Yes/ No Updated 

value 

 

39 NHL, mycosis fungoides, 

stage I-II, complete 

response to 

PUVA/topical agents, 

relapse 

IV <0.01 No Yes III No <0.01 NHMRC (1) 

41 NHL, mycosis fungoides, 

stage I-II, incomplete 

response to 

PUVA/topical agents 

IV <0.01 No Yes III No <0.01 NHMRC (1) 

42 NHL, mycosis fungoides, 

stage III-IV 

IV <0.01 No Yes III Yes 0.01 NHMRC (1) 

43 NHL. Primary CNS 

lymphoma, <60 years 

New indication added to the model based 

on updated clinical practice guidelines 

N/A III N/A 0.01 NHMRC (1), NCI (12) 

Proportion of all Lymphoma patients in 

whom Radiotherapy is recommended 

0.65 (65%) Updated Proportion of all Lymphoma patients in 

whom Radiotherapy is recommended 

0.73 (73%)  
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Table 2: Lymphoma; The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers  All lymphoma 0.04 

 

 

 

No N/A  

 

AIHW 2007 (13)  

Lymphoma Hodgkin 

lymphoma 

0.10  

 

Yes 0.12  

 

AIHW 2007 (13)  

Hodgkin 

lymphoma 

Stage I-IIA Indication updated according to new clinical 

practice guidelines 

0.70  

 

Gobbi et al 2004 (16)  

Hodgkin 

lymphoma, Stage 

IIB-IV 

Bulky Disease Indication updated according to new clinical 

practice guidelines 

0.42  Aleman et al 2003 

(17) 

Multi-centre 

data from 

Europe 

Hodgkin 

lymphoma, Stage 

IIB-IV, non-bulky 

disease 

Complete 

response to 

chemotherapy 

Indication updated according to new clinical 

practice guidelines 

0.62  Aleman et al 2003 

(17) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Hodgkin 

lymphoma, Stage 

IIB-IV, non-bulky 

disease, complete 

response to 

chemotherapy 

Relapse Indication updated according to new clinical 

practice guidelines 

0.15  Aleman et al 2003 

(17) 

 

Hodgkin 

lymphoma, Stage 

IIB-IV, non-bulky 

disease, complete 

response to 

chemotherapy, 

relapse 

Suitable for 

high dose 

chemotherapy 

(HDCT)/ 

transplant 

0.32  No N/A N/A Amini et al 2002 (18) 

 

 

Hodgkin 

lymphoma, Stage 

IIB-IV, non-bulky 

disease, complete 

response to 

chemotherapy, 

Residual 

disease 

0.23  No N/A N/A Linch et al 1993 (19)  



Page | 224  

 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

relapse, HDCT/ 

transplant 

Hodgkin 

lymphoma, Stage 

IIB-IV, non-bulky 

disease  

Partial 

response to 

chemotherapy 

Indication updated according to new clinical 

practice guidelines 

0.30  Aleman et al 2003 

(17) 

 

Hodgkin 

lymphoma, Stage 

IIB-IV, non-bulky 

disease, 

progressive /stable 

disease with 

chemotherapy  

Residual 

disease after 

HDCT 

0.23  No N/A N/A Linch et al 1993 (19)  
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Lymphoma  Non-Hodgkin 

lymphoma 

(NHL) 

0.90  

 

Yes 0.88  

 

AIHW 2007 (13)  

NHL by grade Low  

 

Intermediate  

 

High  

 

0.32 

 

0.61 

 

0.05 

 

 Yes 0.36 

 

0.56 

 

0.05 

 SEER 2011 (14) SEER data 

2001-2008 

NHL, low grade Malt lymphoma 0.21  Yes 0.10  SEER 2011 (14) SEER data 

2001-2008 

NHL, low grade, 

MALT 

Gastric 0.16  

 

Yes 0.14  SEER 2011 (14) SEER data 

2001-2008 

NHL, low grade, 

MALT, gastric 

Stage I-II 0.88 

 

 Yes 0.87  Thieblemont 2005 

(20) 

Epidemiolgical 

data updated; 

change in 

proportion was 

minimal  
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

NHL, low grade, 

MALT, gastric, 

stage I-II 

Complete 

response to 

helicobacter 

pylori (HP) 

eradication 

0.81 

0.56 

 

 

0.89 

0.81 

 

 

 

 

 

 

No N/A N/A Stolte et al 2002 (21) 

Ruskone-

Formestraux et al 

2001(22) 

Fischbach 2000 (23) 

Thiede et al 2000 

(24) 

 

NHL, low grade, 

MALT, gastric, 

stage I-II, 

complete response 

to HP eradication  

Relapse 0.10  Yes 

 

0.09  Nakamura et al 2011 

(25) 

Epidemiolgical 

data updated; 

change in 

proportion was 

minimal 

NHL, low grade, 

MALT, non-gastric 

Stage I-II 0.65  No N/A  Thieblemont 2005 

(20) 

 

NHL, low grade, 

non-MALT 

lymphoma 

Stage I-II 0.33  No N/A N/A International Non-

Hodgkin’s 

Lymphoma Project 

1997 (26) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

NHL, low grade, 

non-MALT, stage 

III-IV 

Requires 

treatment at 

presentation 

0.61  Yes 0.51  Ardeshna et al 2003 

(27) 

 

NHL, low grade, 

non-MALT, stage 

III-IV , require 

treatment at 

presentation 

Complete 

response to 

chemotherapy 

(CT) 

0.38 

 

0.65 

0.66 

 

 

 

 

 

No N/A N/A Maartense et al (28) 

Federico et al (29) 

Peterson et al (30) 

 

NHL, low grade, 

non-MALT, stage 

III-IV, require 

treatment at 

presentation, 

complete response 

to CT 

Relapse 0.65 

 

 

 

 

 

 

 

 

No N/A N/A Johnstone et al (31) 

 

 



Page | 228  

 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

NHL, low grade, 

non-MALT 

lymphoma, stage 

III-IV, require 

treatment at 

presentation, 

complete response 

to CT, relapse 

Complete 

response to 

second line CT 

0.41  Yes 0.30 

 

 

0.41 

 

 

 

 

 

 

Van Oers et al 2010 

(32) 

 

Montoto et al (33) 

 

 

NHL, Low Grade 

Stage III-IV 

suitable for 

surveillance at 

presentation 

Requires 

treatment 

0.61  Yes 0.73  Ardeshna et al 2003 

(27) 

 

NHL, Low Grade 

Stage III-IV 

suitable for 

surveillance at 

presentation, 

requires treatment 

Nodal disease 0.72 

 

 

 

 

 No N/A N/A Portlock et al (34)  
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

NHL, Low Grade 

Stage III-IV 

suitable for 

surveillance at 

presentation, 

requires treatment, 

nodal disease 

Complete 

response 

0.38 

 

0.65 

0.66 

 

 

 

 

 

No N/A N/A Maartense et al (28) 

Federico et al (29) 

Peterson et al (30) 

 

NHL, Low Grade 

Stage III-IV 

suitable for 

surveillance at 

presentation, 

requires treatment, 

nodal disease, 

complete response 

Relapse 0.65 

 

 

 

 

 

 

 

 

No N/A N/A Johnstone et al. (31) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

NHL, Low Grade 

Stage III-IV 

suitable for 

surveillance at 

presentation, 

requires treatment, 

nodal disease, 

complete 

response, relapse 

Complete 

response to 

second line CT 

0.41  Yes 0.30 

 

 

0.41 

 

 

 

 

 

 

Van Oers et al 2010 

(32) 

 

Montoto et al (33) 

 

 

NHL, Low Grade 

Stage III-IV 

suitable for 

surveillance at 

presentation, 

requires treatment, 

nodal disease, 

incomplete 

response 

Complete 

response to 

second line CT 

0.41  Yes 0.30 

 

 

0.41 

 

 

 

 

 

 

Van Oers et al 2010 

(32) 

 

Montoto et al. (33) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

NHL, intermediate 

grade (aggressive) 

Stage I-II 0.54 

 

 

 

Yes 0.52  Shenkier et al 2001 

(35) 

BCCA 

lymphoma 

database 

NHL, aggressive, 

stage III-IV 

Bulky disease Indication updated according to new clinical 

practice guidelines 

0.25  Sehn et al 2005 (36) BCCA 

lymphoma 

database 

NHL, aggressive, 

stage III-IV, non-

bulky disease 

Complete 

response to 

CHOP therapy 

Indication updated according to new clinical 

practice guidelines 

0.53  Sehn et al 2005 (36) BCCA 

lymphoma 

database 

NHL, aggressive, 

stage III-IV, non-

bulky disease, 

complete response 

to CHOP therapy 

Relapse Indication updated according to new clinical 

practice guidelines 

0.20  Savage et al 2005 

(37) 

BCCA 

lymphoma 

database 

stage III-IV, CT 

response, non-

bulky disease, 

CHOP therapy,  

relapse 

Complete 

response to 

second line CT 

Indication updated according to new clinical 

practice guidelines 

0.30 

 

 

0.41 

 

 

 

 

 

 

Van Oers et al 2010 

(32) 

 

Montoto et al (33) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

NHL, aggressive, 

stage III-IV, 

complete response 

to chemotherapy, 

non-bulky disease, 

incomplete 

response to CHOP 

therapy 

Complete 

response to 

second line CT 

Indication updated according to new clinical 

practice guidelines 

0.30 

 

 

0.41 

 

 

 

 

 

 

Van Oers et al 2010 

(32) 

 

Montoto et al (33) 

 

 

NHL, high grade lymphoblastic 

lymphoma 

adult 

0.77 

 

 Yes 0.75  SEER 2011 (14) SEER data 

2001-2008 

NHL Mycosis 

fungoides 

0.02  No N/A  SEER 2011 (14) SEER data 

2001-2008 

NHL, mycosis 

fungoides, stage I-

II 

Thick 

plaque/solitary 

lesion 

New 

indication 

N/A N/A 0.05  

 

Ysebaert et al 2004 

(38) 

 

NHL, mycosis 

fungoides, I-II 

PUVA/topical  

Relapse 0.66  No N/A N/A Herrmann et al 1995 

(39) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

NHL, mycosis 

fungoides, stage I-

II 

Incomplete 

response to 

PUVA/topical 

agents 

0.58  No N/A N/A Herrmann et al 1995 

(39) 

 

NHL, mycosis 

fungoides  

Stage III-IV 0.35  No N/A N/A Green et al 1981 (40)  

NHL Primary CNS 

lymphoma 

New 

indication 

N/A N/A 0.01  SEER 2011 (14) SEER data 

2001-2008 

NHL, primary CNS 

lymphoma 

<60 years New 

indication 

N/A N/A 0.55  SEER 2011 (14) SEER data 

2001-2008 
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Figure 1. Lymphoma Radiotherapy Utilization Tree 
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Figure 2. Hodgkin Lymphoma Radiotherapy Utilization Tree  
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Figure 3. Non-Hodgkin Lymphoma Radiotherapy Utilization Tree (Low grade) 
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Figure 4. Non-Hodgkin Lymphoma Radiotherapy Utilization Tree (Aggressive) 
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Figure 5. Non-Hodgkin Lymphoma Radiotherapy Utilization Tree (High grade and others) 
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Figure 6. Tornado diagram for univariate sensitivity analyses  
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MELANOMA 

 

Evidence-based treatment guidelines for melanoma management issued by major national and 

international organisations reviewed for the model are those published after the previous radiotherapy 

utilisation study was completed (July 2003) up to the most recent ones published in 2011.  

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 Clinical practice guidelines for the management of melanoma in Australia and New 

Zealand, 2008 (1) 

 National Cancer Institute (NCI) intraocular melanoma treatment PDQ, 2011 (2) 

 German guidelines on surgical treatment and radiotherapy of melanoma, 2008 (3) 

 Alberta Health Services clinical practice guideline for melanoma, 2011 (4) 

 NCCN clinical practice guidelines for melanoma, Version 4, 2011 (5) 

 START guideline for melanoma, 2004 (6) 

 Moffitt Cancer Centre and Research Institute (Florida, USA) radiation therapy guideline 

for melanoma, 2011 (7) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for melanoma have been reviewed and updated in the optimal utilisation tree 

based on the latest guideline recommendations (Table 1).  

 

The model has been updated as follows: 

13. Based on new level II evidence of loco-regional control benefit of radiotherapy for node 

positive melanomas of both head and neck and non-head and neck sites, clinical scenarios 

have been revised; radiotherapy is now indicated for multiple node positive melanomas and 

for single node positive melanomas with extra nodal spread or nodal diameter of >4cm for all 

sites    

14. Based on radiotherapy recommendation for surgically inoperable invasive melanoma in situ 

including Lentigo Maligna Melanoma (LMM) in elderly patients, a new clinical outcome has 

been added to the model      

 

All of the other previous indications remain supported by current guidelines.  

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model, the indications of 

radiotherapy for melanoma have been derived from evidence-based treatment guidelines issued by 

major national and international organisations. The guidelines reviewed are those published after the 
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previous radiotherapy utilisation study was completed (July 2003) up to December 2010. Highest 

priority has been given to Australian evidence-based clinical-practice guidelines (eg. NHMRC 

endorsed clinical practice guidelines).  

 

Based on guidelines review, all indications of radiotherapy for melanoma remain supported by level II-

IV evidence similar to those reported in the earlier model. Notably, three new RT indications have 

been added for node positive melanoma with level II evidence due to reporting of the results of a new 

clinical trial (8). Twelve outcomes in the model have an indication of radiotherapy (Figure 1) and of 

them 3 (25%) is supported by level II evidence; all the remaining indications are supported by level III-

IV evidence. The updated model predicts that for 83% of the melanoma population with an indication 

of radiotherapy, the evidence of benefit is supported by level II-III literature.  

 

Epidemiology of cancer stages 

The epidemiological data in the melanoma utilisation tree have been reviewed to see if more recent 

data are available through extensive electronic search using the key words ‘Australia’, ‘epidemiology 

melanoma’, ‘incidence’, ‘melanoma stage‘, ‘radiotherapy treatment’, ‘recurrence’, ‘survival’ ‘treatment 

outcome’ in various combinations. This has been applied particularly to the early branches in the tree 

for which national or State level data on cancer incidence rates and stages are available. If there is a 

change in the hierarchical quality of the epidemiological data, this has also been noted (Table 2).  

 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to 2007 (9)  and a number of publications of national 

and State data on melanoma have been available (8;10-14). The epidemiological evidence for several 

indications in the current model has been upgraded accordingly to be more representative of the 

Australian population.  

 

NHMRC endorsed latest clinical practice guideline for melanoma described that at least 5% of 

population with melanoma are diagnosed with Lentigo Maligna or Lentigo Maligna Melanoma (LMM) 

that require active treatment with surgery or radiotherapy where surgical margins are inadequate or 

surgery is not possible (1); hence, a new clinical scenario with indication of radiotherapy for 

inoperable melanoma in situ has been added to the model.  

 

In the current model, stage I-III cutaneous melanomas have been further categorised into stage I and 

stage II-III; most up-to-date stage-based data obtained from large population based databases are 

higher than described in the previous model. A large multi-centre epidemiological study (N=17600) 

(11) done to validate the American Joint Committee on Cancer (AJCC) staging of melanoma that 

included data from Australian melanoma database reported a higher proportion of stage IV melanoma 

compared to that reported in the previous model (7% vs 1%). Because of these changes in casemix, 

the proportion of stage I-III cutaneous melanoma has been revised from 99% to 85%.  
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Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of melanoma patients in whom radiotherapy 

would be recommended is 21% (Table 1 and Figure 1) compared with the original estimate of 23%.  

 

The change in overall utilisation rate is due to changes in the epidemiological data for the model. 

Although new indications of radiotherapy have been added to the model there are substantial 

changes in the clinical scenarios with updated epidemiological data added to the model.  

 

Estimation of the optimal brachytherapy utilisation for ocular melanoma 

According to the most updated treatment guidelines (1-2) plaque brachytherapy is preferred over 

surgery in treatment of ocular melanoma (melanoma of choroid, conjunctiva) because of better 

tumour control and lower ocular morbidity. Hence, a brachytherapy utilisation model for melanoma 

has been developed and the optimal utilization rate estimate is 2%. 

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for melanoma were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

According to the best available practice evidence there are no indications identified for which 

concurrent chemoradiation is beneficial over radiotherapy alone as the first indicated treatment. 

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended 

melanoma radiotherapy utilisation rate that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2; also radiotherapy indications for single 

node positive melanomas with ENS or large nodal size are based on data from a single randomized 

controlled trial. The variability in the estimate of optimal radiotherapy utilisation due to these 

uncertainties was 3% and the expected value ranged from 18% to 21% as shown in the Tornado 

diagram (Figure 2).  
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Table 1: Melanoma. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

melanoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

melanoma 

References 

       Yes/ No Updated 

value 

 

1 Non-Head and neck 

Mucosal melanoma 

IV 

 

0.01 No Yes IV 

 

No 0.01 Australian Cancer 

Council (1) 

2 Ocular melanoma Indication for brachytherapy  Yes N/A N/A N/A Australian Cancer 

Council (1), NCI (2) 

4 Cutaneous, Melanoma 

in-situ, Lentigo Melinga 

Melanoma (LMM), 

inoperable/inadequate 

margin 

New indication branch 

added to the model based 

on updated clinical practice 

guidelines 

N/A Yes IV N/A 0.01 Australian Cancer 

Council (1), German 

guidelines (3), Alberta 

Health Service (4) 

5 Cutaneous, Stage I-III, 

desmoplastic 

III 0.02 No Yes III No 0.02 Australian Cancer 

Council (1), NCCN (5), 

START (6) 

7 Cutaneous, non-

desmoplastic, stage I, 

nodal/brain/bone 

recurrence 

Modified clinical scenario No Yes III No 0.01 Australian Cancer 

Council (1), Alberta 

Health Service (4), NCCN 

(5), START (6), Moffitt 

Cancer Centre (7) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

melanoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

melanoma 

References 

       Yes/ No Updated 

value 

 

8 Cutaneous, non-

desmoplastic, stage II-

III, node positive, single 

node, node size <4cm, 

no extranodal spread, 

nodal/brain/bone 

recurrence 

Modified clinical scenario  N/A Yes II N/A <0.01 Australian Cancer 

Council (1), Alberta 

Health Service (4), NCCN 

(5), START (6), Moffitt 

Cancer Centre (7) 

10 Cutaneous, non-

desmoplastic, stage II-

III, node positive, single 

node, node size <4cm, 

extra-nodal spread 

Modified the clinical 

scenario based on new 

level II evidence of adjuvant 

RT use for node positive 

melanoma 

No Yes III Yes 0.01 Australian Cancer 

Council (1), NCCN (5), 

START (6) 

11 Cutaneous, non-

desmoplastic, stage II-

III, node positive, single 

node, node size >4cm  

Modified the clinical 

scenario based on new 

level II evidence of adjuvant 

RT use for node positive 

melanoma 

 

N/A Yes II N/A 0.02 Australian Cancer 

Council (1), NCCN (5), 

START (6) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

melanoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

melanoma 

References 

       Yes/ No Updated 

value 

 

12 Cutaneous, non-

desmoplastic, stage II-

III, node positive, 

multiple nodes 

Modified the clinical 

scenario based on new 

level II evidence of adjuvant 

RT use for node positive 

melanoma 

N/A Yes II N/A 0.05 Australian Cancer 

Council (1), NCCN (5), 

START (6) 

14 Cutaneous, non-

desmoplastic, stage II-

III, node negative, head 

and neck, pT1-3, 

nodal/brain/bone 

recurrence 

Modified clinical scenario N/A Yes III No < 0.01 Australian Cancer 

Council (1), Alberta 

Health Service (4), NCCN 

(5), START (6), Moffitt 

Cancer Centre 2008 (7) 

16 Cutaneous, non-

desmoplastic, stage II-

III, node negative, head 

and neck, pT4 

 

 

Modified clinical scenario N/A Yes III No 0.01 Australian Cancer 

Council (1), NCCN (5), 

START (6) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

melanoma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

melanoma 

References 

       Yes/ No Updated 

value 

 

18 Cutaneous, non-

desmoplastic, stage II-

III, node negative, non-

head and neck, 

nodal/brain/bone 

recurrence 

Modified clinical scenario N/A Yes III No 0.04 Australian Cancer 

Council (1), Alberta 

Health Service (4), NCCN 

(5), START (6), Moffitt 

Cancer Centre 2008 (7) 

19 Cutaneous, Stage IV, 

symptomatic 

brain/bone/ 

node metastases 

III < 0.01 No Yes III Yes 0.03 Australian Cancer 

Council (1), NCCN (5), 

START (6) 

Proportion of all melanoma patients in whom 

radiotherapy is recommended 

0.23 (23%) Updated proportion of all melanoma patients in 

whom radiotherapy is recommended 

0.21 (21%)  
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 Table 2: Melanoma; The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Melanoma 0.11 α Yes 0.10 α AIHW 2007 (9)  

Melanoma  Non-Head and 

neck Mucosal  

0.01 ε No N/A ε Australia and 

New Zealand 

melanoma 

guideline 2008 

(1) 

Multiple hospital 

sources reported 

in the guideline 

Melanoma  Ocular 0.02 ε No N/A β Vajdic et al 2003 

(10) 

NSW Cancer 

Registry data 

Melanoma Cutaneous 0.97 α No N/A α AIHW 2007 (9)  

Cutaneous 

melanoma, 

Invasive 

melanoma in-situ/ 

Lentigo maligna 

melanoma (LMM) 

No surgery/ 

Inadequate 

margin 

New indication N/A N/A 0.07 ζ Farshad et al 

2001 (15) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Cutaneous 

melanoma 

Stage I - III 0.99 ζ Yes 0.85 ε Balch et al 2001 

(11) 

Comprehensive 

multi-institutional 

database 

including 

Australian 

institutions 

Cutaneous 

melanoma, Stage I 

- III  

Non-

desmoplastic 

0.98 ε No  N/A N/A SA Australian 

Registry (16) 

 

Cutaneous 

melanoma, non-

desmoplastic 

Stage I Revised clinical 

scenario 

N/A N/A 0.56 β 

 

 

 

Sydney Health 

Projects Group 

Report 2005 (12) 

 

NSW Cancer 

Registry data 

 

 

Cutaneous 

melanoma, non-

desmoplastic, 

stage I 

Nodal/brain/ 

bone 

recurrence 

Revised 

indication 

N/A N/A 0.02 ζ McKinnon et al 

2005 (17) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III 

Node positive Revised clinical 

scenario 

N/A N/A 0.24 ε Balch et al 2001 

(11) 

Comprehensive 

multi-institutional 

database 

including 

Australian 

institutions 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

positive 

Single node Revised clinical 

scenario 

N/A N/A 0.45  

 

 

ε 

 

 

 

 

Balch et al 2001 

(11) 

 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

positive, single 

node, node size 

<=4cm, no extra-

nodal spread  

Nodal/brain/ 

bone 

recurrence 

Revised clinical 

scenario 

N/A N/A 0.25 ζ Murali et al 2011 

(14)  

Surgical patterns 

of care study 

from data held 

by Melanoma 

Institute Australia 

(MIA) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

positive, single 

node, node size 

<=4cm 

Extra-nodal 

spread (ENS) 

New indication N/A N/A 0.50 ε 

 

Burmeister et al 

2010 (8) 

Proportion with 

attribute based 

on TROG clinical 

trial on the 

adjuvant RT use 

for melanoma 

with positive 

nodes 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

positive, single 

node 

Node size 

>4cm 

New indication N/A N/A 0.39 ε 

 

Burmeister et al 

2010 (8) 

 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

positive 

Multiple nodes 

involved 

Revised 

indication 

N/A N/A 0.55 (1+ 

positive 

nodes)  

 

 

ε 

 

 

 

 

Balch et al 2001 

(11) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

negative 

Head and neck 

melanoma 

Revised clinical 

scenario 

N/A N/A 0.21  SEER 2011 (18)   

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

negative, head 

and neck 

PT1-3 0.84 ζ No N/A ζ O’Brien et al 

1991 (19) 

 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

negative, head 

and neck, pT1-3 

Nodal or 

systemic 

recurrence 

0.08 ζ No N/A ζ O’Brien et al 

1991 (19) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

negative, head 

and neck, pT1-3, 

nodal or systemic 

recurrence 

Nodal/brain/ 

bone 

recurrence 

0.51 

 

0.21 

 

ζ Yes 0.50 β Green et al 1996 

(13) 

State Cancer 

registry data 

from NSW, 

Victoria and 

Queensland 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

negative, head 

and neck 

PT4 0.84 ζ No N/A ζ O’Brien et al 

1991 (19) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Cutaneous 

melanoma, non-

desmoplastic, 

stage II-III, node 

negative, non - 

head and neck 

 

Nodal/brain/ 

bone 

recurrence 

Revised clinical 

scenario 

N/A N/A 0.20 ε Cohn-Cedermark 

et al 2000 (20) 

 

Cutaneous 

melanoma 

Stage IV 0.01 N/A Yes 0.07 ε Balch et al 2001 

(11)  

Comprehensive 

multi-institutional 

database 

including 

Australian 

institutions 

Cutaneous 

melanoma, Stage 

IV 

 

 

 

Symptomatic 

brain/bone/ 

node 

metastases 

0.51 

 

0.21 

 

ζ Yes 0.50 β Green et al 1996 

(13)  

State Cancer 

registry data 

from NSW, 

Victoria and 

Queensland 
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Table 3: Melanoma. Indications for brachytherapy - Levels and sources of evidence 

 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

Evidence 

References Proportion of all lung cancer 

patients 

2 Ocular melanoma II Australian cancer Council (1), NCI 

(2) 

0.02 

The total proportion of all patients with melanoma in whom brachytherapy is recommended 

 

0.02 (2%) 
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Figure 1. Melanoma Radiotherapy Utilization Tree 
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Figure 2. Tornado diagram for univariate sensitivity analyses 
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MYELOMA  

 

Evidence-based treatment guidelines for myeloma management issued by major national and 

international organisations reviewed for the model are those published after the previous radiotherapy 

utilisation study was completed (July 2003) up to the most recent ones published in 2012.  

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 NCCN clinical practice guidelines for multiple myeloma, Version 1, 2012 (1) 

 British committee for standards in haematology (BCSH)  guidelines on diagnosis and 

management of solitary plasmacytoma (2) 

 British committee for standards in haematology and UK Myeloma Forum guidelines on 

diagnosis and management of multiple myeloma, 2010 (3) 

 National Cancer Institute (NCI) plasma cell neoplasm (including multiple myeloma) 

treatment PDQ, 2011 (4) 

 International myeloma foundation management guideline, 2002 (5) 

 Mayo clinic consensus guidelines on management of symptomatic multiple myeloma, 

2009 (6) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for myeloma have been reviewed and updated in the optimal utilisation tree 

based on the latest guideline recommendations (Table 1). All of the radiotherapy indications in the 

model are for palliative intent; a new indication of solitary plasmacytoma has been added where 

radiotherapy is recommended as the primary treatment.  

 

The model has been updated as follows: 

15. Based on radiotherapy recommendation for solitary plasmacytoma, a new clinical outcome 

has been added to the model 

16. New palliative indication for radiotherapy use in spinal cord compression (SCC) for myeloma 

has been added as new population based incidence of SCC (5%) in myeloma has been 

published (7)      

All of the other previous indications remain supported by current guidelines.  

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model, the indications of 

radiotherapy for myeloma have been derived from evidence-based treatment guidelines issued by 

major national and international organisations. The guidelines reviewed are those published after the 

previous radiotherapy utilisation study was completed (July 2003) up to December 2010. Highest 
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priority has been given to Australian evidence-based clinical-practice guidelines (eg. NHMRC 

endorsed clinical practice guidelines).  

 

Based on guidelines review, all indications of radiotherapy for myeloma remain supported by level III-

IV evidence similar to those reported in the earlier model. Notably, new indications of radiotherapy 

have been added to the model; one for definitive treatment of solitary plasmacytoma and other two for 

palliative treatment of spinal cord compression (level II evidence) as described in the guidelines.  

 

Seven of 14 outcomes in the model have an indication of radiotherapy (Figure 1) and one of them has 

curative intent. Two of the palliative intent radiotherapy indications (29%) are supported by level II 

evidence; all the remaining indications are supported by level III evidence. The updated model 

predicts that for 86% of the myeloma population with an indication for radiotherapy, the evidence of 

benefit is supported by level II-III literature.  

 

Epidemiology of cancer stages 

The epidemiological data in the myeloma utilisation tree have been reviewed to see if more recent 

data are available through extensive electronic search using the key words ‘Australia’, ‘epidemiology 

myeloma’, ‘incidence’, ‘myeloma stage‘, ‘radiotherapy treatment’, ‘recurrence’, ‘survival’ ‘treatment 

outcome’ in various combinations. This has been applied particularly to the early branches in the tree 

for which national or State level data on cancer incidence rates and stages are available. If there is a 

change in the hierarchical quality of the epidemiological data, this has also been noted (Table 2).  

 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to 2007 (8). The epidemiological evidence for 

several indications in the current model has been upgraded according to the literature published in the 

recent years (7;9-12). 

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of myeloma patients in whom radiotherapy 

would be recommended is 45% (Table 1 and Figure 1) compared with the original estimate of 38%. 

The change in overall utilisation rate is due to addition of new radiotherapy indications for myeloma 

and changes in the epidemiological data for some branches in the model.  

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for myeloma were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

According to the best available practice evidence there are no indications identified for which 

concurrent chemoradiation is beneficial over radiotherapy alone as the first indicated treatment. 

 



Page | 264  

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended myeloma 

radiotherapy utilisation rate that would result from different estimates of the proportions of patients 

with particular attributes as mentioned in Table 2 (Figure 2). Proportions of patients with bone pain 

varied in the literature due to variability in the description of pain and mentioned sites. Due to this 

uncertainty, the estimate of optimal radiotherapy utilisation ranged from 17% to 47% as shown in the 

Tornado diagram (Figure 2). 
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Table 1: Myeloma. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

myeloma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

myeloma 

References 

       Yes/ No Updated 

value 

 

1 Solitary plasmacytoma  New indication branch 

added to the model based 

on updated clinical practice 

guidelines 

 N/A III N/A 0.04 NCCN (1), BCSH (2) 

2 Multiple myeloma, 

symptomatic, age < 60 

years, relapse after 

initial therapy, palliative 

treatment for bone pain 

III 0.03 No Yes III No 0.04 NCCN (1), BCSH (3), NCI 

(4), International 

Myeloma Foundation (5) 

6 Multiple myeloma, 

symptomatic, age < 60 

years, unable to 

tolerate initial therapy, 

palliative treatment for 

bone pain 

III 0.02 No Yes III No 0.01 NCCN (1), BCSH (3), NCI 

(4), International 

Myeloma Foundation (5) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

myeloma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

myeloma 

References 

       Yes/ No Updated 

value 

 

8 Multiple myeloma, 

symptomatic, age < 60 

years, no initial therapy, 

palliative treatment for 

bone pain  

III 0.01 No Yes III No 0.01 NCCN (1), BCSH (3), NCI 

(4), International 

Myeloma Foundation (5) 

10 Multiple myeloma, 

symptomatic, age < 60 

years, no initial therapy, 

palliative treatment for 

spinal cord 

compression 

New indication   N/A II N/A <0.01 NCCN guideline on 

myeloma (1), BCSH (3), 

Mayo Clinic (6) 

11 Multiple myeloma, 

symptomatic, Age >60 

years, palliative 

treatment for bone pain 

III 0.32 No Yes III Yes 0.31 NCCN (1), BCSH (3), NCI 

(4), International 

Myeloma Foundation (5) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

myeloma 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

myeloma 

References 

       Yes/ No Updated 

value 

 

13 Multiple myeloma, 

symptomatic, Age >60 

years, palliative 

treatment for spinal 

cord compression 

New indication   N/A II N/A 0.04 NCCN (1), BCSH (3), 

Mayo Clinic (6) 

Proportion of all myeloma patients in whom 

radiotherapy is recommended 

 

0.38 (38%) Updated proportion of all myeloma patients in 

whom radiotherapy is recommended 

0.45 (45%)  
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 Table 2: Myeloma; The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or sub-

population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Myeloma 0.01 α Yes 0.01 α AIHW 2007 (8)  

Myeloma  Solitary 

plasmacytoma  

New outcome N/A N/A 0.04 γ Dores et al 2009 

(10) 

SEER data 

Myeloma Symptomatic 0.97  No N/A N/A Dimopoulos et al 

1992 (13) 

 

Myeloma, 

symptomatic 

Age <60 years 0.22  No 0.22 α AIHW 2007 (8)  

Myeloma, 

symptomatic, age < 

60 years 

Suitable for bone 

marrow 

transplant  

0.86  Yes 0.91  Lenhoff et al 2006 

(11) 

 

Myeloma, 

symptomatic, age < 

60 years, suitable for 

bone marrow 

transplant 

Able to complete 

transplant 

0.78  Yes 0.89  Lenhoff et al 2006 

(11) 
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Original RTU study Updates 2011 

Population or sub-

population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Myeloma, 

symptomatic, age < 

60 years, suitable for 

transplant, able to 

complete transplant 

Proportion who 

relapse  

0.62  Yes 0.68  Spencer et al 2009 

(12) 

Clinical trial with 

Australia and New 

Zealand patient 

population 

Myeloma, 

symptomatic, age < 

60 years, suitable for 

transplant, able to 

complete transplant, 

relapse 

Suitable for 

salvage 

treatment 

0.89  Yes 0.79  Alegre et al 2002 

(9) 

Spanish myeloma 

registry data 

Myeloma, 

symptomatic, age < 

60 years, suitable for 

transplant, able to 

complete transplant,  

relapse, suitable for 

salvage treatment 

Bone pain after 

bisphosphonates 

0.42  No N/A  Cochrane review 

2010 (14) 

Proportion 

updated from 

Cochrane review 

published in 2010 
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Original RTU study Updates 2011 

Population or sub-

population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Myeloma, 

symptomatic, age < 

60 years, suitable for 

transplant, unable to 

complete transplant 

Bone pain after 

bisphosphonates 

0.42  No N/A  Cochrane review 

2010 (14) 

Proportion 

updated from 

Cochrane review 

published in 2010 

Myeloma, 

symptomatic, age < 

60 years, unsuitable 

for bone marrow 

transplant 

Uncontrollable 

bone pain 

0.42  No N/A  Cochrane review 

2010 (14) 

Proportion 

updated from 

Cochrane review 

published in 2010 

Myeloma, 

symptomatic, age < 

60 years, unsuitable 

for bone marrow 

transplant 

Spinal cord 

compression 

(SCC) 

New outcome N/A N/A 0.06 γ Loblow et al 2003 

(7) 

Population based 

SCC incidence in 

Canada 

Myeloma, 

symptomatic, age 

60+ year 

Uncontrollable 

bone pain 

0.42  No N/A  Cochrane review 

2010 (14) 

Proportion 

updated from 

Cochrane review 

published in 2010 
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Original RTU study Updates 2011 

Population or sub-

population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Myeloma, 

symptomatic, age 

60+ year 

Spinal cord 

compression 

(SCC) 

New outcome N/A N/A 0.06 γ Loblow et al 2003 

(7) 

Population based 

SCC incidence in 

Canada 
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Figure 1. Myeloma Radiotherapy Utilization Tree 
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Figure 2. Tornado diagram for univariate sensitivity analyses  
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OESOPHAGEAL CANCER  

 

Evidence-based treatment guidelines for oesophageal cancer published by major national and 

international organisations since the completion of the previous radiotherapy utilisation study in July 

2003 have been identified and reviewed.  

  

Updated Guidelines 

The following new or updated guidelines were reviewed:  

 National Comprehensive Cancer Network (NCCN). Clinical practice guidelines in oncology: 

Oesophageal cancer, Version 1.2012 (1) 

 National Cancer Institute (NCI). Oesophageal Cancer Treatment (PDQ®), 2012 (2) 

 Cancer Care Ontario guidelines for resectable and unresectable oesophageal cancers, 2011 

(3;4) 

 Saskatchewan Cancer Agency (Canada) oesophageal cancer guidelines, 2011 (5) 

 European Society for Medical Oncology (ESMO) guidelines, 2010 (6) 

 Clinical guidelines for management of oesophageal cancer in India, 2010 (7)    

 SIGN guidelines for management of gastric and oesophageal cancer, 2006 (8) 

 British Society of Gastroenterology (GE) guidelines for management of oesophageal and 

gastric cancer, 2002 (9) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for oesophageal cancer have been reviewed and updated based on the latest 

guideline recommendations (Table 1).  

 

There were some changes to the indications previously reported, mainly, because of newer evidence 

of benefit of concurrent chemoradiation for specific clinical scenarios; radiotherapy along with 

chemotherapy concurrently applied as a preoperative therapy for suitable patients showed better 

survival and locoregional control compared with surgery only option (10-12); all of the other previous 

radiotherapy (RT) indications remain supported by current evidence-based guidelines.  

 

Level of evidence 

According to the methods applied for the previous utilisation model, the indications of RT for 

oesophageal cancer have been derived from evidence-based treatment guidelines issued by major 

national and international organisations.  

 

Based on guidelines review, the level of evidence for some clinical scenarios in the model has been 

upgraded; for postoperative oesophageal cancer without clear margins (R1 or R2) and for 
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locoregional recurrence after surgery the evidence level have been revised to level III from level IV 

reported in the previous model because of stronger evidence of RT benefit (1;5;9). Also, there is now 

newer evidence of radiotherapy advantage for symptomatic stage IV oesophageal cancer, especially, 

the palliative RT advantage for dysphagia (6;8); hence, this level of evidence is upgraded from level 

IV to level II. These changes have been recorded in Table 1.  Ten outcomes in the model have 

radiotherapy indications and of them 8 outcomes are supported by level I-II evidence comprising 69% 

population with oesophageal cancer (Table 1 and Figure 1). 

 

Epidemiology of cancer stages 

The epidemiological data in the oesophageal cancer utilisation tree have been reviewed to examine 

whether more recent data are available through extensive electronic search using the key words 

‘epidemiology oesophageal cancer’, ‘oesophageal cancer stage‘, ‘incidence’, ‘local control’, 

‘radiotherapy treatment’, ‘recurrence’, ‘survival’, ‘treatment outcome’ in various combinations. Table 2 

provides an updated list of data used and assessment of the hierarchical quality of that data. Since 

the completion of the previous radiotherapy utilisation project the national data on cancer statistics 

published by AIHW have been updated to 2008 (13). In 2008, oesophageal cancer accounted for 

1.2% of all cancers in Australia.  

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of RT and the most recent epidemiological data, the proportion of 

oesophageal cancer patients in whom RT would be recommended is 71% (Table 1 and Figure 1) 

compared with the original estimate of 80%. The change is due to update of RT indications and 

changes in epidemiological data for oesophageal cancer in different stages.  

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of RT for oesophageal cancer were reviewed to identify those indications where the 

therapy is recommended in conjunction with concurrent chemotherapy. According to the best 

available evidence there are two indications for combined therapy; they are 1) as a preoperative 

therapy of certain resectable oesophageal cancers and 2) for inoperable locally advanced (stage II-III) 

oesophageal cancers if patients are suitable for concurrent chemoradiotherapy (CRT).  

 

Neoadjuvant concurrent CRT has been recommended in several cancer management guidelines 

(1;3;6;7) as the therapy downstages tumours and facilitates complete resection, especially, in patients 

with bulky disease with borderline operability where the chances of a clear resection are less likely; 

published meta-analyses of randomised trials also showed better survival and locoregional control 

over surgery alone (10-12). Hence, this therapy is included in our model as a new outcome branch.  

 

Guidelines also suggested that concurrent CRT is superior to RT alone for patients with localized 

oesophageal cancer but with significant toxicities and thus should be recommended to patients who 

are in good general condition and the risk benefit has been thoroughly discussed with the patients 
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(4;5). Based on these recommendations, the outcome indication of definitive non-surgical treatment in 

our model has been revised and the indication with epidemiological data on patients with poor general 

condition (mainly elderly patients) that are unlikely to tolerate concurrent CRT was included (Outcome 

9). Our model predicted that 33% of oesophageal cancer patients would benefit from addition of CRT 

to their treatment (Table 3 and Figure 2). 

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended 

oesophageal cancer RT utilisation rate that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2 (Figure 3). Also, the sensitivity analysis 

tested the effect of including or excluding the RT recommendation as a preoperative therapy. The 

epidemiological data on the proportion of patients that have complete surgical resection with clear 

margins (53%-80%), recur after surgery (40%-50%) and the proportion that have locoregional 

recurrence (21%-68%) have been variable as the study results varied depending on site of tumour, 

stage as well as variability in surgical techniques in the patient population (14-17).  In addition, the 

studies that reported the proportions with painful bone metastasis (16% to 33%) have also varied (18-

20) (Table 2). The variability in the estimate of optimal radiotherapy utilisation due to these 

uncertainties was 15% and the expected value ranged from 57% to 72% as shown in the Tornado 

diagram (Figure 3). 
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Table 1: Oesophageal Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

oesophage

al cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

oesophageal cancer 

 

References 

       Yes/ No Updated 

value 

 

2 Stage II-III, surgery, 

preoperative 

therapy 

New outcome branch Yes I N/A 0.13 NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO 

(6), Indian guidelines (7), 

SIGN (8) 

3 Stage II-III, surgery, 

no preoperative 

therapy, resection 

with clear margins, 

locoregional 

recurrence 

IV 0.06 No Yes 

 

III Yes 0.01 NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO 

(6), Indian guidelines (7), 

SIGN (8) 

4 Stage II-III, surgery, 

no preoperative 

therapy, resection 

with clear margins, 

brain metastases 

II <0.01 No Yes II No <0.01 NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO 

(6), Indian guidelines (7), 

SIGN (8) 
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Original RTU study Updates 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

oesophage

al cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

oesophageal cancer 

 

References 

       Yes/ No Updated 

value 

 

5 Stage II-III, surgery, 

no preoperative 

therapy, resection 

with clear margins, 

distant recurrence, 

no brain 

metastases, painful 

bone metastases 

I 0.01 No Yes I No <0.01 NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO 

(6), Indian guidelines (7), 

SIGN (8) 

8 Stage II-III, surgery, 

no preoperative 

therapy, resection, 

no clear margins 

IV 0.06 No Yes III Yes 0.01 NCCN (1), NCI PDQ (2), 

ESMO (6), Indian guidelines 

(7), SIGN (8) 

9 Stage II-III, no 

surgery, fit for 

concurrent chemo-

radiotherapy 

Modified outcome branch Yes II N/A 0.20 NCCN (1), NCI PDQ (2), CCO 

(4), Sask Cancer Agency (5), 

ESMO (6), Indian guidelines 

(7), SIGN (8) , British GE 

Society (9) 
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Original RTU study Updates 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

oesophage

al cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

oesophageal cancer 

 

References 

       Yes/ No Updated 

value 

 

10 Stage II-III, no 

surgery, not fit for 

concurrent chemo-

radiotherapy 

Modified outcome branch Yes II N/A 0.04 NCCN (1), NCI PDQ (2), CCO 

(4), Sask Cancer Agency (5), 

ESMO (6), Indian guidelines 

(7), SIGN (8), British GE 

Society (9) 

11 Stage IV, 

symptomatic  

locoregional 

disease 

IV 0.24 No Yes II Yes 0.28 NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO 

(6), Indian guidelines (7), 

British GE Society (9) 

12 Stage IV, no 

symptomatic  

locoregional 

disease, brain 

metastases 

II 0.01 No Yes II No 0.01 NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO 

(6), Indian guidelines (7), 

SIGN (8) 
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Original RTU study Updates 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

oesophage

al cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

oesophageal cancer 

 

References 

       Yes/ No Updated 

value 

 

13 Stage IV, no 

symptomatic  

locoregional 

disease, no brain 

metastases, painful 

bone metastases 

I 0.02 No Yes I Yes 0.03 NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO 

(6), Indian guidelines (7), 

SIGN (8) 

Proportion of all oesophageal cancer patients in 

whom radiotherapy is recommended 

0.80 (80%) Updated proportion of all oesophageal cancer 

patients in whom radiotherapy is recommended 

0.71 (71%) 
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Table 2: Oesophageal Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

All registry cancers Oesophageal 

cancer 

0.01 α No 0.01 α AIHW 2011 (13) 

Oesophageal 

cancer 

Stage II-III Modified outcome branch 0.62  SEER 2011 (21) 

Stage II-III  Surgery Modified outcome branch 0.43  SEER 2011 (21) 

Stage II-III, 

surgery 

Preoperative 

therapy 

required 

New outcome branch 0.76  Meredith et al 2010 (22) 

Stage II-III, 

surgery, no 

preoperative 

therapy 

Resection with 

clear margins 

0.80 δ No 0.80 

 

0.53-0.80 

 

δ 

 

ζ 

 

Pye et al 2001 (23) 

 

Khan et al 2010 (14) 

Stage II-III, 

surgery, no 

preoperative, clear 

margins 

Recurrence Modified outcome branch 0.50 

 

0.40 

ζ 

 

ζ 

Marriete et al 2004 (16) 

 

Hofstetter et al 2002 (17) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

Stage II-III, 

surgery, no 

preoperative 

therapy, resection 

with clear margins, 

recurrence 

Locoregional 

recurrence 

0.27 ζ 

 

 0.33 

 

 

0.21-0.68 

ζ 

 

 

ζ 

 

Marriete et al 2003 (24) 

 

 

Lee et al  2004 (15)  

Stage II-III, 

surgery, no 

preoperative 

therapy, resection 

with clear margins, 

distant recurrence 

Brain 

metastases 

0.10 ζ No N/A N/A Dresner and Griffin 2000 

(18) 

 

Stage II-III, 

surgery, no 

preoperative 

therapy, clear 

margins, distant 

recurrence, no 

brain metastases 

Painful bone 

metastases 

0.33 

 

0.16 

ζ 

 

ζ 

No N/A N/A Dresner and Griffin 2000 

(18) 

 

Law et al 1996 (20) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

Stage II-III, no 

surgery 

Fit for 

concurrent 

chemo-

radiotherapy 

Modified outcome branch 0.84  Smith et al 2009 (25) 

Stage IV Symptomatic 

local disease 

0.75 

 

ζ 

 

Yes 0.74 δ 

 

Smithers et al 2010 (26) 

Stage IV, no 

symptomatic 

primary 

Brain 

metastases 

0.10 ζ No N/A N/A Dresner and Griffin  2000 

(18) 

 

Stage IV, no 

symptomatic 

primary, no brain 

metastases 

Painful bone 

metastases 

0.33 

 

0.16 

ζ 

 

ζ 

No N/A N/A Dresner and Griffin 2000 

(18) 

 

Law et al 1996 (20) 
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Table 3: Oesophageal Cancer. Indications for concurrent chemoradiotherapy (CRT) - Levels and sources of evidence 

 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

Evidence 

References Proportion of all oesophageal 

cancer patients 

2 Oesophageal cancer, Stage II-III, 

surgery, preoperative therapy 

I NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO (6), 

Indian guidelines (7), SIGN (8), 

British Society of GE (9)   

0.13 

9 Stage II-III, no surgery, fit for 

concurrent chemo-radiotherapy 

II NCCN (1), NCI PDQ (2), Sask 

Cancer Agency (5), ESMO (6), 

Indian guidelines (7), SIGN (8), 

British Society of GE (9) 

0.20 

The total proportion of all patients with oesophageal cancer in whom concurrent 

chemoradiotherapy (CRT) is recommended 

 

0.33 (33%) 
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Figure 1. Oesophageal Cancer Radiotherapy Utilization Tree 
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Figure 2. Oesophageal Cancer Concurrent ChemoRadiotherapy (CRT) Utilization Tree 
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Figure 3. Tornado diagram for univariate sensitivity analyses 
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OVARIAN CANCER  

 

Evidence-based treatment guidelines for ovarian cancer were reviewed. Ovarian management 

guidelines published by major national and international organisations since the completion of the 

previous radiotherapy utilisation study in July 2003 have been reviewed.  

  

Updated Guidelines 

The following new or updated guidelines were identified and reviewed:  

 NHMRC endorsed guidelines on management of ovarian cancer, 2004 (1) 

 NSW Gynaecological Oncology Group best practice guidelines, 2009 (2) 

 National Comprehensive Cancer Network (NCCN). Clinical practice guidelines in oncology: 

Ovarian cancer, Version 3.2012 (3) 

 National Cancer Institute (NCI). Ovarian Cancer Treatment (PDQ®), 2012 (4) 

 Yorkshire Cancer Network gynaecological cancer management guidelines (5) 

 Alberta Health Service palliative radiotherapy guidelines, 2010 (6) 

 BC Cancer Agency ovarian cancer management guidelines, 2007 (7) 

 SIGN guidelines on management of ovarian cancer, 2007 (8) 

 International Federation of Gynaecology and Obstetrics (FIGO) guidelines on gynaecological 

cancers, 2006 (9) 

 Cancer Care Ontario (CCO) guidelines on ovarian cancer, 2004 (10) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for ovarian cancer have been reviewed and updated based on the latest 

guideline recommendations (Table 1). There was no change to the indications previously reported; 

the radiotherapy (RT) indications in the model remain supported by the current guidelines.  

 

RT use in ovarian cancer is mostly limited to palliative treatment of brain metastasis and symptom 

control for some groups of patients with advanced stage disease (1;2); a randomised controlled trial in 

Sweden reported better progression free survival for a group of FIGO stage III ovarian cancer patients 

with complete surgical and pathologic remission who were offered whole abdomen radiotherapy 

(WART) compared with the groups with chemotherapy or no treatment option, but the toxicity for the 

radiotherapy group was higher (11). NHMRC guidelines for ovarian cancer published in 2004 and BC 

Cancer Agency ovarian cancer guidelines (1;7) recommended WART for selective stage III patients; 

but more recent NSW gynaecological oncology guidelines (2) state that WART is appropriate for a 

highly selective group of ovarian cancer patients with very small <1cm pelvic disease with no upper 

abdominal extension. Since WART is not a therapy recommended in high level international 

guidelines (3;4;8) and it has been very hard to find epidemiological data on the above-mentioned 
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indication, our updated model includes indications of RT only for palliative treatment of stage IV 

ovarian cancer similar to that of the previous model. 

 

Level of evidence 

The indications of radiotherapy for ovarian have been derived from evidence-based treatment 

guidelines issued by major national and international organisations. The guidelines reviewed are 

those published after the previous radiotherapy utilisation study completed in July 2003 up to March 

2012. 

 

There is only one outcome in the model that has a radiotherapy indication: that is palliative 

radiotherapy for stage IV patients with brain, bone or distant lymph node metastases. This indication 

is supported by level II evidence as reported in the earlier model (Table 1 and Figure 1). 

 

Epidemiology of cancer stages 

The epidemiological data in the ovarian cancer utilisation tree have been reviewed to see if more 

recent data are available through extensive electronic search using the key words ‘epidemiology 

ovarian cancer’, ‘incidence’, ‘local control’, ‘ovarian cancer stage‘, ‘radiotherapy treatment’, 

‘recurrence’, ‘survival’, ‘treatment outcome’ in various combinations. Table 2 provides an updated list 

of data used and assessment of the hierarchical quality of that data. Since the completion of the 

previous radiotherapy utilisation project the national data on cancer statistics published by AIHW have 

been updated to 2008 (12). In 2008, ovarian cancer accounted for 1.1% of all cancers in Australia.  

 

The epidemiological data on the palliative radiotherapy indication for brain, bone or distant lymph 

node metastasis (12%-18%) were updated from retrospective single institution studies from UK (13) 

and USA (14-15) (Table 2). The proportion used for the model (12%) was based on similar metastatic 

site distribution in the studies from Royal Marsden Hospital, London (13) and Harvard Medical School, 

Boston (15); the model effect of the data variability was tested though sensitivity analysis.  

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of ovarian cancer patients in whom 

radiotherapy would be recommended is 3.6% (4%) (Table 1 and Figure 1); the rate remains similar to 

that of the original estimate of 4.2%. The slight change in proportion is due to changes in 

epidemiological data.  

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

Concurrent chemoradiation is not recommended for treatment of ovarian cancer. 
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Sensitivity analysis 

The epidemiological data on proportion of advanced stage ovarian cancer patients that have an 

indication of RT were updated from single institution studies in UK and USA (13-15) that reported 

12%-18% proportion of ovarian cancer patients had brain, bone or distant lymph node metastasis; the 

sensitivity analysis with this data range showed the estimate of radiotherapy utilization varied from 

3.6% to 5.5% (Figure 2). 
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Table 1: Ovarian Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

ovarian 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

ovarian cancer 

 

References 

       Yes/ No Updated 

value 

 

1 Ovarian cancer, 

Stage IV, brain, 

bone or distant 

lymph node 

metastases 

II 0.042 No Yes 

 

II Yes 0.036 NHMRC (1), NSW GO group 

(2), YCN (5), Alberta Health 

Service (6), BCCA (7), SIGN 

(8), FIGO (9), CCO (10) 

Proportion of all ovarian cancer patients in 

whom radiotherapy is recommended 

0.042 (4%) Updated proportion of all ovarian cancer 

patients in whom radiotherapy is recommended 

0.036 (4%) 
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Table 2: Ovarian Cancer; The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2012 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

quality of 

information 

Updated Reference 

All registry cancers  Ovarian cancer 0.01  α No 0.01 α AIHW 2011 (12) 

Ovarian cancer Stage IV 0.38 ζ Yes 0.30  SEER 2011 (16) 

Ovarian cancer, 

Stage IV 

Distant lymph 

node, brain and 

bone 

metastasis that 

require 

palliative RT 

0.11 ζ Yes 0.12 

 

0.18 

 

0.12 

ζ 

 

ζ 

 

ζ 

Bonnefoi et al 1999 (13) 

 

Tinger et al 2001 (14) 

 

Rauh-Hain et al 2012 

(15) 
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Figure 1. Ovarian Cancer Radiotherapy Utilization Tree 
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Figure 2. Tornado diagram for univariate sensitivity analysis 
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PANCREATIC CANCER  

 

Evidence-based treatment guidelines for pancreatic cancer published by major national and 

international organisations since the completion of the previous radiotherapy utilisation study in July 

2003 have been identified and reviewed.  

  

Updated Guidelines 

The following new or updated guidelines were reviewed:  

 National Comprehensive Cancer Network (NCCN). Clinical practice guidelines in oncology: 

Pancreatic cancer, Version 1.2012 (1) 

 National Cancer Institute (NCI). Pancreatic Cancer Treatment (PDQ®), 2012 (2)  

 Cancer Care Ontario guidelines for locally advanced pancreatic cancers, 2011 (3) 

 European Society for Medical Oncology (ESMO) guidelines, 2010 (4) 

 British Society of Gastroenterology (GE) guidelines for management of pancreatic cancer, 

2005 (5)  

 

Indications for radiotherapy 

All the indications for external beam radiotherapy (RT) in the original CCORE model of optimal 

radiotherapy utilisation for pancreatic cancer have been reviewed and updated based on the latest 

guideline recommendations (Table 1 and Figure 1).  As the model has been revised substantially, the 

tree is newly designed and NOT comparable to the previous one. 

 

Level of evidence 

According to the methods applied for the previous utilisation model, the indications of RT for 

pancreatic cancer have been derived from evidence-based treatment guidelines issued by major 

national and international organisations. Five outcomes in the model have RT indications and three of 

them are supported by level II evidence comprising 35% of population with pancreatic cancer (Table 1 

and Figure 1). 

 

Epidemiology of cancer stages 

The published recent epidemiological data on pancreatic cancer have been identified through 

extensive electronic search using the key words ‘epidemiology pancreatic cancer’, ‘pancreatic cancer 

stage‘, ‘incidence’, ‘local control’, ‘radiotherapy treatment’, ‘survival’, ‘treatment outcome’ in various 

combinations. Table 2 provides an updated list of data used and assessment of the hierarchical 

quality of that data. According to the updated national data on cancer statistics published by AIHW, 

pancreatic cancer accounted for 2.1% of all cancers in Australia in 2008 (6).  
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For epidemiological data of most of the clinical scenarios in the model SEER data have been used 

(7). The proportion of early stage pancreatic cancer patients that receive adjuvant RT varied between 

studies (Table 2)(8;9). For our model the proportion estimate (60%) of the most recently studied 

Corsini et al study (8) been used.   

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of RT and the most recent epidemiological data, the proportion of 

pancreatic cancer patients in whom RT would be recommended is 49% (Table 1 and Figure 1) 

compared with the original estimate of 57%. The change is due to the revised epidemiological data for 

the newly designed model.  

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of RT for pancreatic cancer were reviewed to identify those indications where the 

therapy is recommended in conjunction with concurrent chemotherapy. According to the best 

available evidence there are three indications for combined therapy; they are 1) as adjuvant therapy 

for resectable pancreatic cancers 2) for inoperable stage I-II pancreatic cancers and 3) for locally 

advanced (stage III) pancreatic cancers if patients are suitable for concurrent chemoradiotherapy 

(CRT). Our model predicted that 35% of pancreatic cancer patients would benefit from addition of 

CRT to their treatment (Table 3 and Figure 2). 

 

Although, there is level II evidence of concurrent CRT benefit for inoperable locally advanced 

pancreatic cancers (10-12), the therapy is not recommended for a large proportion of advanced 

pancreatic cancer patients because of their poor general condition from the disease and/or advanced 

age thus making them unsuitable for the aggressive therapy (3). Since epidemiological data on 

pancreatic cancer patients with poor general condition are scarce, the data on stage III pancreatic 

cancer patients aged <75 years from SEER database (7) been used in our model to represent the 

proportion of patients that would most likely be suitable for concurrent CRT therapy.  
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Sensitivity analysis 

There is uncertainty about the recommendations that pancreatic cancer patients who undergo 

resection should receive RT as adjuvant therapy; also there are arguments in favour of 

‘chemotherapy only’ option for inoperable locally advanced cancers (4); these variations were 

modelled in the sensitivity analysis varying the proportion of patients with resected pancreatic cancer 

who should be treated with adjuvant RT (outcome one), early stage inoperable or locally advanced 

cancers (outcomes 3 and 4) from 0 to 100%, resulting in (Figure 3) variation in optimal RT utilization 

between 40% and 53%.   

 

Chemotherapy alone with gemcitabine has been considered an acceptable alternative to concurrent 

CRT for inoperable pancreatic cancers (1-3); also in our model an age proxy was used to estimate the 

proportion of patients with poor performance status that are not suitable of concurrent therapy based 

on recommendations from the international guidelines (3). Sensitivity analysis was carried out to 

assess the effect of uncertainty for these factors varying the proportions of patients from 0 to 100% 

that showed a variability of 13% for the CRT utilisation (26% to 39%) (Figure 4). 
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Table 1: Pancreatic Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Outcome 

No. in 

Tree 

Clinical Scenario Guideline 

updated 

Level of 

evidence 

Proportion of all 

pancreatic cancer 

patients 

References 

1 Pancreatic cancer, Stage I-II, operable, 

adjuvant therapy 

Yes II 0.06 NCCN (1), NCI PDQ (2), CCO (3), , 

ESMO (4),  British GE Society (5) 

3 Pancreatic cancer, Stage I-II, inoperable Yes II 0.22 NCCN (1), NCI PDQ (2), CCO (3), 

ESMO (4),  British GE Society (5),  

4 Pancreatic cancer, stage III, fit for concurrent 

CRT 

Yes II 0.07 NCCN (1), NCI PDQ (2), CCO (3), 

ESMO (4),  British GE Society (5),  

5 Pancreatic cancer, stage III, not fit for 

concurrent CRT,  symptomatic disease needing 

palliative RT 

Yes III 0.01 NCI PDQ (2)  

6 Pancreatic cancer, stage IV, symptomatic 

disease needing palliative RT 

Yes III 0.13 NCI PDQ (2)  

Updated proportion of all pancreatic cancer patients in whom radiotherapy is 

recommended 

0.49 (49%)  

Original proportion of all pancreatic cancer patients in whom radiotherapy was recommended 0.57 (57%)  
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Table 2: Pancreatic Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Population or 

subpopulation 

of interest 

Attribute 

 

Proportion of 

population with 

the attribute 

Quality of 

Information 

References 

All registry cancers Pancreatic cancer 0.02  AIHW 2008 (6) 

Pancreatic cancer Stage I-II 0.32  SEER 2011 (7) 

Stage I-II Operable 0.31  SEER 2011 (7) 

Stage I-II, operable Adjuvant therapy 0.60 

 

0.44 

 

 

 

 

Corsini et al 2008 (8) 

 

Herman et al 2008 (9) 

Pancreatic cancer Stage III 0.10  SEER 2011 (7) 

Stage III <75 years not fit for 

concurrent CRT 

0.68  SEER 2011 (7) 

Stage III, not fit for 

concurrent CRT 

Symptomatic disease 

requiring palliative RT 

0.23  

 

Morganti et al 2003 (13) 

Stage IV Symptomatic disease 

requiring palliative RT 

0.23  

 

Morganti et al 2003 (13) 
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Table 3: Pancreatic Cancer. Indications for concurrent chemoradiotherapy (CRT) - Levels and sources of evidence 

 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

Evidence 

References Proportion of all pancreatic 

cancer patients 

1 Pancreatic cancer, Stage I-II, 

operable, adjuvant therapy 

II NCCN (1), NCI PDQ (2), CCO (3), 

ESMO (4),  British GE Society (5) 

0.06 

3 Pancreatic cancer, Stage I-II, 

inoperable 

II NCCN (1), NCI PDQ (2), CCO (3), 

ESMO (4),  British GE Society (5) 

0.22 

4 Pancreatic cancer, stage III, fit for 

concurrent CRT 

II NCCN (1), NCI PDQ (2), CCO (3), 

ESMO (4),  British GE Society (5) 

0.07 

The total proportion of all patients with pancreatic cancer in whom concurrent chemoradiotherapy 

(CRT) is recommended 

 

0.35 (35%) 
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Figure 1. Pancreatic Cancer Radiotherapy (RT) Utilization Tree 
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Figure 2. Pancreatic Cancer Concurrent ChemoRadiotherapy (CRT) Utilization Tree 
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Figure 3. Tornado diagram: univariate sensitivity analyses for RT utilisation 

 

 

 

 

Figure 4. Tornado diagram: univariate sensitivity analysis for CRT utilisation 
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PROSTATE CANCER 

 

The original EBRT utilisation models were derived from evidence-based treatment guidelines issued 

by major national and international organisations until August 2003 (1). The subsequent BT model 

was based on evidence-based guidelines published until 2004 (2), and the later prostate seed BT 

report used guidelines published through to December 2008 (3). The current updated model includes 

guidelines published until July 2012. 

 

Updated Guidelines 

The following clinical practice guidelines for the management of prostate cancer were identified. 

Guidelines updated since the previous models are asterisked.   

 

Multinational: 

 ESTRO/EAU/EORTC: Recommendations on permanent seed implantation for localized 

prostate cancer (4) 

 GEC/ESTRO-EAU: Recommendations on temporary brachytherapy using stepping sources for 

localised prostate cancer (5) 

 

Australian National: 

 NHMRC: National Health and Medical Research Council. Clinical Practice Guidelines: 

Evidence-based information and recommendations for the management of localised prostate 

cancer (6) 

 * ACN: Australian Cancer Network Clinical Practice Guidelines for the Management of Locally 

Advanced and Metastatic Prostate Cancer (7) 

 

Other National: 

 * PDQ: National Cancer Institute PDQ Statement on Prostate Cancer Treatment (8) 

 * NCCN: National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology: 

Prostate Cancer (9) 

 NICE: Prostate cancer: diagnosis and treatment (10) 

 

Australian State: 

 None identified 

 

Other State/Provincial: 

 CCO-CRT: Cancer Care Ontario: The Use of Conformal Radiotherapy and the Selection of 

Radiation Dose in T1 or T2 Prostate Cancer (11) 

 * CCO-AdjRT: Cancer Care Ontario: Adjuvant radiotherapy following radical prostatectomy for 

pathologic T3 or margin-positive prostate cancer (12) 
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 * BCCA: British Columbia Cancer Agency: Cancer Management Guidelines – Prostate Cancer 

(13) 

 

Australian Single Disciplinary: 

 * FROGG-AdjRT: Post-prostatectomy radiation therapy: Consensus guideline of the 

Australian and New Zealand Radiation Oncology Genito-Urinary Group (14) 

 * FROGG-DefRT: Australian and New Zealand Faculty of Radiation Oncology Genito-Urinary 

Group: 2010 consensus guideline for definitive external beam radiotherapy for prostate 

cancer (15) 

 

Other Single Disciplinary: 

 * EAU: European Association of Urology: EAU Guidelines on Prostate Cancer (16) 

 AUA: American Urological Association. Guideline for the Management of Clinically Localized 

Prostate Cancer: 2007 Update (17) 

 * ACR-ASTRO-BT: American College of Radiology - American Society for Therapeutic 

Radiology and Oncology Practice Guideline for Transperineal Permanent Brachytherapy of 

Prostate Cancer (18) 

 * ACR-BT: American College of Radiology Appropriateness Criteria - Permanent Source 

Brachytherapy for Prostate Cancer (19) 

 * ACR-LAPC: American College of Radiology Appropriateness Criteria - Locally Advanced 

(High Risk) Prostate Cancer (20) 

 * ACR-TP: American College of Radiology Appropriateness Criteria - Treatment Planning for 

Clinically Localized Prostate Cancer (21) 

 * ACR-EBRT: American College of Radiology Appropriateness Criteria - Definitive External 

Beam Irradiation in Stage T1 and T2 Prostate Cancer (22) 

 *ACR-AdjRT: American College of Radiology Appropriateness Criteria – Postradical 

Prostatectomy Irradiation in Prostate Cancer (23) 

 * ABS-SBT: American Brachytherapy Society consensus guidelines for transrectal ultrasound-

guided permanent prostate brachytherapy (24) 

 * ABS-HDRBT: American Brachytherapy Society Prostate High-Dose Rate Task Group (25) 

 

The following previously used clinical practice guidelines for the management of prostate cancer have 

been removed from the internet in order to be updated, have been superseded, or are otherwise no 

longer available:   

 COIN: The Royal College of Radiologists (Clinical Oncology Information Network) / British 

Association of Urological Surgeons: Guidelines on the Management of Prostate Cancer (26) 

 FNCLCC/AFU: French National Federation of Cancer Centres and the French Urology 

Association: Summary of the Standards, Options and Recommendations for the management 

of patients with non-metastatic prostate cancer (27) 

 CCO-BT: Cancer Care Ontario: The Use of Brachytherapy in T1 or T2 Prostate Cancer (28) 
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 ANZ-3D-CRT: Australian and New Zealand 3D Conformal Radiotherapy Consensus Guidelines 

for Prostate Cancer (29) 

 

Indications for radiotherapy 

All the indications for EBRT and for BT in the original CCORE models of optimal RT and BT utilisation 

for prostate cancer were reviewed based on the latest guideline recommendations (Figures 1 and 2 

and Tables 1 and 2). A number of changes to the tree design have occurred as a result of changes in 

evidence and guideline recommendations. 

 

Changes to Epidemiological Data 

The epidemiological data in the prostate cancer utilization trees have been reviewed to identify 

whether more recent data are available through extensive electronic searches. These have been 

applied to the early branches in the trees for which national or state level data on cancer incidence 

rates and stages are available. No changes to the hierarchical quality of the epidemiological data 

were identified, but there were changes in the magnitude of the RTU indications based on up-dated 

SEER stage data (30) (Table 3).  

 

Incidence of Prostate Cancer: 

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) has been updated, 

with the most recent data available being 2008 data. In 2008, prostate cancer accounted for 18% of 

all cancer in Australia (31) (Table 3). 

 

Stage proportions for Prostate Cancer 

The SEER database (30) provided the most recent population level data for stage distribution of 

prostate cancer, and these 2004-07 data were substituted for the previous 1973-1995 data used for 

the RTU tree and the 1997-2001 data used for the BTU tree (Table 3). 

 

Notes on Optimal RTU/BTU Decision Tree for Prostate Cancer 

One of the issues that makes constructing an evidence-based decision tree in prostate cancer 

problematic is that there is a relative lack of modern randomised trials comparing treatments. As a 

result there are multiple treatment options for patients with non-metastatic cancer and uniform 

agreement between guidelines regarding treatment indications was frequently not the case. This 

leaves the recommendations open for several treatment options, whereas for most other tumour sites, 

treatment recommendations are often more definitive. The methods used to overcome this limitation 

are detailed below. 
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Options for treatment of localised prostate cancer include: 

 Active Surveillance (AS). 

 Radical prostatectomy (RP) with or without post-operative radiotherapy (RT). 

 External beam radiotherapy (EBRT) with or without dose escalation, either by EBRT or by 

brachytherapy (BT) boost. 

 Brachytherapy Monotherapy, BT(m). 

 

Risk Categorization 

In the previous RTU model, prostate cancer stage was used as the basis for RT indications, without 

taking into account Gleason Score (GS) or PSA, as population based data for these factors were not 

available. These data were later incorporated into the BTU models (2) (3) and have been incorporated 

into this update. T stage, GS and PSA are combined to create Low, Intermediate and High Risk 

Disease categories, based on the original and widely accepted proposal by D’Amico et al (32). Low 

Risk Disease is defined as T1-2a and GS </=6 and PSA <10; Intermediate Risk Disease is T2b/c 

and/or GS 7 and/or PSA 10-20 and not High Risk; High Risk Disease is T3-4 or GS 8-10 or PSA >20. 

This categorization is used by most guidelines: ESTRO/EAU/EORTC (4), GEC/ESTRO-EAU (5), 

NCCN (9), NICE (10), FROGG-DefRT (15), EAU (16); although some used slightly different 

definitions: BCCA includes T2b in Low Risk (13) and AUA and ACR-EBRT include T2c in High Risk 

(17) (22). The New South Wales Prostate Cancer Care and Outcomes Study (NSW PCCOS) was 

used to provide population based Australian (NSW) data to categorize patients according to prostate 

cancer group (33). 

 

Low Risk Disease: 

There is no evidence for the superiority of any one treatment approach for Low Risk (LR) Disease and 

AS, RP, EBRT and BT(m) are recommended as treatment options for fit enough patients by 

guidelines (4) (9) (10) (13) (15) (16) (17) (18) (19) (22) (24). 

 

Intermediate risk disease 

There is no evidence for the superiority of any one treatment approach for Intermediate Risk (IR) 

Disease and RP and EBRT with dose escalation with EBRT or with BT boost are recommended as 

treatment options for fit enough patients by guidelines (4) (5) (9) (10) (11) (13) (15) (16)  (17) (18) (19) 

(22) (24). An area of controversy is the suitability of BT(m) for these patients, based on conflicting 

level III data. Some guidelines recommend against (or less strongly than for other recommended 

treatments) BT(m) for these patients - ESTRO/EAU/EORTC (4), NCCN (9), NICE (10), EAU (16),  

ACR-ASTRO-BT (18), ACR-BT (19). Others consider it a treatment option for selected patients - 

BCCA (13), AUA (17), ABS-SBT (24). As discussed in the previous Seed BT report (3), the utilization 

tree has followed the guideline hierarchy and does not gives BT(m) as an indication for IR disease. 

Sensitivity analysis (below) is performed to assess the effect of including BT(m) as an option for 

patients with Good IR disease (IR with GS 7 and/or Stage T2b/c but not PSA 10-20, as per Australian 

Medicare Benefits Schedule). 
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High risk disease 

For High Risk (HR) Disease, treatment options include EBRT (7) (8) (9) (10) (13) (15) (16) (17) (20) 

(22), with dose escalation with EBRT or with BT boost (5) (7) (9) (10) (13) (19) (22) (24). The 

GEC/ESTRO-EAU guidelines limit BT boost to patients likely to be curable and with disease 

encompassable by BT, excluding those with PSA >50 or T4 disease (5). RP may an option for some 

patients if clear margins are likely (9) (10) (13) (16) (17), although the Australian guidelines state that 

there is “insufficient evidence to support the use of surgery” (7). Of the guidelines that support 

surgery, none specify appropriate candidates apart from requiring life expectancy greater than 10 

years, fitness for surgery, and likely clear margins – chances of which diminish with increasing GS, 

PSA and T stage (34). The previous EAU guidelines explicitly stated that RP is only an option if 

PSA<20 and GS<8 and T<3a and these limits are used for the decision tree (35). 

 

Life Expectancy 

The guidelines recommend that radical treatment should be reserved for patients likely to live long 

enough to benefit (4) (6) (9) (13) (16) (18) (24) and recommend that there is a life-expectancy of at 

least five to ten years before radical treatment is considered. Patients with a shorter life expectancy 

have been shown to be unlikely to benefit from radical treatment of their prostate cancer (36) (37) 

(38). Data from the Australian Bureau of Statistics (39) and the Australian Institute of Health and 

Welfare (40) were used in the previous BTU models (2) (3) to estimate that 67% of newly diagnosed 

prostate cancer patients are unlikely to die within 5-10 years from their co-morbidities and are 

therefore potentially candidates for curative treatment. It is this figure that is used in constructing the 

current model with respect to appropriateness for curative treatment for patients with LR and IR 

disease. Patients with HR disease are more likely to become symptomatic, even if with a limited 

lifespan, and treatment is recommended if fit enough (7) (9) (16) (17). As in the original RTU model, 

data from the US POCS reported by Harlan et al (41) are used, showing that 11% of patients with 

localised prostate cancer are of poor performance status, and therefore unlikely to be fit for radical 

treatment. 

 

Physical Contra-indications to Brachytherapy  

As discussed in the previous BT utilization models, a proportion of patients with localised prostate 

cancer will not be suitable candidates for BT due to an unacceptable risk of significant morbidity from 

this treatment. Physical contraindications (CI) to SBT listed in the guidelines include prior TURP (4) 

(9) (13) (18) (19) (24); very large prostate volume (4) (9) (13) (16) (18) (24); and significant lower 

urinary obstructive symptoms (LUTS) (4) (9) (16) (18) (19) (24); these are also listed as CI to 

temporary HDR BT (5) (9) (25). Data from the NSW Prostate Cancer Care and Outcomes Study was 

previously used to determine the proportions of patients with Low Risk, Intermediate and High Risk 

disease with these physical CI (33). The three CI were mapped as separate branches on the previous 

BTU models (2) (3), but are here rolled together into one branch to clarify presentation. 
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Patient Preference 

Where evidence is lacking for a benefit from one particular treatment option over another, the 

treatment choice lies with the patient. In order to model patient choice, patient choice studies or 

patterns of care studies may be used. A disadvantage of both approaches is that they contain biases; 

patients use a wide variety of sources of information to arrive at a preference, with the patient’s 

physician having greatest influence (42). It has been demonstrated that different professional groups 

have little agreement regarding the optimal treatment choice (43). A specific disadvantage of using 

patterns of care studies is that there is a wide variation in treatments administered between countries 

(41) (44) and even within countries (45) (46), reflecting the fact that patterns of care studies reveal 

what treatment is being administered and perhaps what is more accessible, not necessarily the 

optimal treatment that should be administered. Patterns of care studies are biased by such issues as 

geographical access to treatments, and to medical practitioners and by varying costs to patients of 

different treatments.  

 

For the purposes of this utilization tree, patient choice studies, despite the above-listed limitations, 

were used to determine the proportion of patients choosing between equivalent treatment options, 

with sensitivity analyses performed to assess the effect on the model of varying the patient 

preference. Patient choice studies used or considered in previous optimal utilisation models for 

prostate cancer (1) (2) (3) (47) have disadvantages that include: not all treatment options being 

offered (48) (49) (50) (51), hypothetical scenarios being offered to well men without prostate cancer 

(48) (49), small sample size (49) (50), or inadequate pre-choice counselling without consultation with 

both a radiation oncologist and a urologist  (48) (49) (50) (52) (53). The only well conducted patient 

choice study that systematically presented all treatment options to patients with localised prostate 

cancer (AS, RP, EBRT or BT) was performed by the UK North-West Uro-Oncology Group (54). All 

deficiencies listed in the patient choice studies above were addressed. All patients discussed all 

management options with a urologist, a radiation oncologist, and a specialist nurse, were given 

comprehensive information leaflets, and then were offered a second appointment to further discuss 

matters. Of 768 patients, 40% chose to undergo RP, 31% EBRT, 21% BT, and 8% AS. These data 

were therefore used for all branches on the decision tree where equivalent treatment options were 

applicable. 

 

Estimation of the Optimal External Beam Radiotherapy Utilisation Rate in the 

Treatment of Prostate Cancer 

Based on the evidence of the efficacy of radiotherapy and the most recent epidemiological data on 

the occurrence of indications for EBRT, EBRT is recommended in 58% of all patients with prostate 

cancer in Australia (Table 1 and Figure 1). The previous optimal EBRT rate for prostate cancer 

derived in 2003 was 60%. As discussed above, the major changes to the Utilisation Tree were: the 

incorporation of prostate cancer disease risk group based on Stage, PSA and GS, rather than basing 

the tree on Stage only; use of updated SEER stage data; and use of an updated and improved patient 

preference study. 
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Estimation of the Optimal Brachytherapy Utilisation Rate  

Based on the evidence of the efficacy of BT and the most recent epidemiological data on the 

occurrence of indications for BT, BT is recommended in 9.8% of all patients with prostate cancer in 

Australia (Table 2 and Figure 2). The previous optimal BTU rate for prostate cancer derived in 2009, 

accounting for BT monotherapy and BT boost, was 11.9%. The previous model used patient disease 

risk grouping, and there has been little change in the proportion of patients presenting with metastatic 

disease. The small decrease in the revised optimal BT utilisation rate is due predominantly to an 

updated and larger patient preference study. 

 

Estimation of the Optimal Concurrent Chemoradiotherapy Utilisation Rate  

The indications for radiotherapy for prostate cancer were reviewed to identify the indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy (CRT) as the first 

treatment. None of the guidelines supported concurrent CRT for prostate cancer. Since none of the 

guidelines specifically recommend concurrent CRT, it has not been implemented into the optimal 

utilisation tree.  

 

Level of evidence 

The levels of evidence supporting the indications for EBRT and BT are essentially unchanged, except 

that there are now multiple RCTs supporting adjuvant EBRT for margin positivity post RP (55) (56) 

(57). Level I-II evidence supports the indications for 17% (absolute) of the total 58% EBRT optimal 

utilisation and partially supports 7.5% (absolute) of the total 9.8% BT optimal utilisation. 

 

Sensitivity Analyses 

Univariate sensitivity analyses were undertaken (Figures 3 and 4) to assess any changes in the 

optimal utilisation rate that would result from different estimates of the proportions of patients with 

particular attributes as mentioned in Table 3. Areas of uncertainty were: 

 

1. Proportions of eligible patients who would choose RP, EBRT or BT. These options are 

dichotomised in the Utilisation Trees as the TreeAge software only allows two branches to be 

tested with sensitivity analysis with any one test. Baseline preferences are drawn from the 

study conducted by the UK North-West Uro-Oncology Group, for reasons discussed above 

(54). A higher surgical preference model is tested by increasing the proportion of patients 

choosing RP over other options to 75%; a higher RT preference model is tested by increasing 

the proportion of patients choosing RT over other options to 75%; higher EBRT preference is 

tested by increasing the proportion of patients choosing EBRT over other options to 75%; and 

higher BT preference is tested by increasing the proportion of patients choosing BT over other 

options to 75%. It is acknowledged that these proportions are arbitrary. They are based on 

the similar 70:20 ratio used in the previous EBRT model (1), aiming to test the effect of using 

an extreme patient preference estimate on the final model. The true preference is likely to be 

well within this range. 
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2. Proportions of patients with physical contra-indications to BT, as discussed above. 

Proportions were varied as per the previous BTU models (2) (3), using data from NSW 

PCCOS (33): depending on whether moderate or severe LUTS or severe LUTS only are 

considered CI to BT. For LR disease, 42% of patients have physical CI to BT, this proportion 

may vary from 33% to 62%. For IR disease, 32% of patients have CI, this proportion may vary 

from 20% to 52%. For HR disease, 40% of patients have CI, this proportion may vary from 

29% to 61%. 

 

3. Whether or not patients with Good IR Disease (IR Disease due to GS 7 and/or Stage T2b/c) 

are potentially suitable for BT(m). As discussed above, the default for the tree was set at 0%, 

but sensitivity analysis was performed to increase this to 100% to model the two diametrically 

opposed views presented in the guidelines. 

 

Optimal EBRT utilisation was 58%, and the range in the estimate due to these uncertainties was 

55% - 65%, as shown in the Tornado Diagram (Figure 3). Optimal BT utilisation was 9.8%, and 

the range in the estimate due to these uncertainties was 6.1% - 18.3%, as shown in the Tornado 

Diagram (Figure 4). The greatest contributors to the variability were uncertainty in patient 

preference. 
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Figure 1. Revised Optimal External Beam Radiotherapy Utilisation Tree for Prostate Cancer 

 

LVI, Lymphatic Vascular Space Invasion; RT, Radiotherapy; EBRT, External Beam Radiotherapy; BT, Brachytherapy 
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Figure 2. Revised Optimal Brachytherapy Utilisation Tree for Prostate Cancer 

 

LVI, Lymphatic Vascular Space Invasion; RT, Radiotherapy; EBRT, External Beam Radiotherapy; BT, Brachytherapy 
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Table 1: Prostate Cancer. Indications for External Beam Radiotherapy - Levels and sources of evidence 

 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario 

Original RTU study* Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Prostate 

Cancer 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Prostate Cancer References 

Yes/No 
Updated 

value 

1 

Localised Disease  

LR Disease 

Life Expectancy >5-

10yrs 

Pref: Treatment 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes 0.02 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU(16), 

ACR-AdjRT (23) 



Page | 320  

 

3 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: 

Treatment 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence  

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 

4 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: 

Treatment 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 
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6 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs 

Pref: Treatment 

Pref: RT 

Pref: EBRT 

RT III** n/a EBRT Yes III Yes 0.06 

NCCN (9), NICE 

(10); BCCA (13), 

FROGG-DefRT 

(15), EAU (16), AUA 

(17), ACR-EBRT 

(22) 

8 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: 

Treatment 

Pref: RT 

Pref: BT(m) 

BT not Physically 

CI 

Distant Metastases 

RT I n/a 
(BT then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 
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9 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs 

Pref:Treatment 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes <0.01 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU(16), 

ACR-AdjRT (23) 

11 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs 

Pref: Treatment 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence 

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 
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12 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: 

Treatment 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 

14 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs 

Pref: Treatment 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: EBRT 

RT III** n/a EBRT Yes III Yes 0.01 

NCCN (9), NICE 

(10); BCCA (13), 

FROGG-DefRT 

(15), EAU (16), AUA 

(17), ACR-EBRT 

(22) 
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15 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes <0.01 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU (16), 

ACR-AdjRT (23) 

17 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence 

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 
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18 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs 

Pref: AS 

Treatment 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 

20 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: RT 

Pref: EBRT 

RT III** n/a EBRT Yes III Yes <0.01 

NCCN (9), NICE 

(10); BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 
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22 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: RT 

Pref: BT(m) 

BT not Physically 

CI 

Distant Metastases 

RT I n/a 
(BT then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 

23 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes <0.01 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU(16), 

ACR-AdjRT (23) 
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25 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence 

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 
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26 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 

28 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: EBRT 

RT III** n/a EBRT Yes III Yes <0.01 

NCCN (9), NICE 

(10); BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 
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30 

Localised Disease 

LR Disease 

Life Expectancy <5-

10yrs 

Observation/HRx 

Symptomatic 

Disease 

RT I n/a EBRT Yes I Yes 0.02 PDQ (8), NCCN (9) 

32 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes 0.00 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU(16), 

ACR-AdjRT (23) 
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34 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence 

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes 0.00 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 

35 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes 0.00 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 
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37 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: EBRT 

Pref: EBRT Boost 

RT III** n/a 
EBRT 

(and BT) 
Yes III Yes 0.00 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 

38 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: EBRT 

Pref: BT Boost 

BT Not Physically 

CI 

RT III** n/a 
EBRT 

(and BT) 
Yes III Yes 0.00 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 
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39 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: EBRT 

Pref: BT Boost 

BT Physically CI 

RT III** n/a EBRT Yes III Yes 0.00 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 

41 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: BT(m) 

BT Not Physically 

CI 

Distant Metastases 

RT I n/a 
(BT then) 

EBRT 
Yes I Yes 0.00 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 
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42 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes 0.00 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU(16), 

ACR-AdjRT (23) 
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44 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence 

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes 0.00 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 



Page | 335  

 

45 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes 0.00 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 
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47 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: BT(m) 

BT Physically CI 

Pref: EBRT 

RT III** n/a EBRT Yes III Yes 0.00 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU (35), AUA 

(17), ACR-EBRT 

(22) 

48 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Not 

Indicated GIR 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes 0.03 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU(16), 

ACR-AdjRT (23) 
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50 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Not 

Indicated GIR 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence 

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 

51 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Not 

Indicated GIR 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 
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53 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Not 

Indicated GIR 

Pref: EBRT 

Pref: EBRT Boost 

RT III** n/a EBRT Yes III Yes 0.04 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 

54 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Not 

Indicated GIR 

Pref: EBRT 

Pref: BT Boost 

BT Not Physically 

CI 

RT III** n/a 
EBRT 

(and BT) 
Yes III Yes 0.02 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 
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55 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Not 

Indicated GIR 

Pref: EBRT 

Pref: BT Boost 

BT Physically CI 

RT III** n/a EBRT Yes III Yes 0.01 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 

56 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Poor IR Disease 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes 0.02 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU(16), 

ACR-AdjRT (23) 



Page | 340  

 

58 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Poor IR Disease 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence 

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 

59 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Poor IR Disease 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 
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61 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Poor IR Disease 

Pref: EBRT 

Pref: EBRT Boost 

RT III** n/a EBRT Yes III Yes 0.03 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 

62 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Poor IR Disease 

Pref: EBRT 

Pref: BT Boost 

BT Not Physically 

CI 

RT III** n/a 
EBRT 

(and BT) 
Yes III Yes 0.01 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 

63 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Poor IR Disease 

Pref: EBRT 

Pref: BT Boost 

BT Physically CI 

RT III** n/a EBRT Yes III Yes 0.01 

NCCN (9), NICE 

(10), CCO-CRT 

(11), BCCA (13), 

FROGG-DefRT 

(15), EAU(16), AUA 

(17), ACR-EBRT 

(22) 
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64 

Localised Disease 

IR Disease 

Life Expectancy <5-

10yrs 

Observation/HRx 

Symptomatic 

Disease 

RT I n/a EBRT Yes I Yes 0.03 
PDQ (8) 

NCCN (9) 

66 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Operable 

Pref: Surgery 

Positive Margins 

RT IV n/a 
(RP and) 

EBRT 
Yes I Yes 0.01 

ACN (7), NCCN (9) 

CCO-AdjRT (12), 

BCCA (13), 

FROGG-AdjRT 

(14), EAU(16), 

ACR-AdjRT (23) 
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68 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Operable 

Pref: Surgery 

Negative Margins 

PSA Relapse 

Local Recurrence 

RT IV n/a 
(RP then) 

EBRT 
Yes IV Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8); NCCN 

(9), NICE (10) 

69 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Operable 

Pref: Surgery 

Negative Margins 

PSA Relapse 

No Local 

Recurrence (HRx) 

Clinical Metastases 

RT I n/a 
(RP then) 

EBRT 
Yes I Yes <0.01 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 
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71 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Operable 

Pref: EBRT 

Pref: EBRT Boost 

RT III n/a EBRT Yes III Yes 0.01 

ACN (7), NCCN (9), 

NICE (10), BCCA 

(13), FROGG-

DefRT (15),  

EAU(16), AUA (17), 

ACR-EBRT (22), 

ACR-LAPC (20) 

72 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Operable 

Pref: EBRT 

Pref: BT Boost 

BT Not Physically 

CI 

RT III n/a 
EBRT 

(and BT) 
Yes III Yes <0.01 

ACN (7), NCCN (9), 

NICE (10), BCCA 

(13), FROGG-

DefRT (15),  

EAU(16), AUA (17), 

ACR-EBRT (22), 

ACR-LAPC (20) 
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73 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Operable 

Pref: EBRT 

Pref: BT Boost 

Pref: BT Boost 

BT Physically CI 

RT III n/a EBRT Yes III Yes <0.01 

ACN (7), NCCN (9), 

NICE (10), BCCA 

(13), FROGG-

DefRT (15),  

EAU(16), AUA (17), 

ACR-EBRT (22), 

ACR-LAPC (20) 

74 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Not 

Operable 

EBRT 

Pref: EBRT Boost 

RT III n/a EBRT Yes III Yes 0.10 

ACN (7), NCCN (9), 

NICE (10), BCCA 

(13), FROGG-

DefRT (15),  

EAU(16), AUA (17), 

ACR-EBRT (22), 

ACR-LAPC (20) 
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75 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Not 

Operable 

EBRT 

Pref: BT Boost 

BT Not Physically 

CI 

RT III n/a 
EBRT 

(and BT) 
Yes III Yes 0.04 

ACN (7), NCCN (9), 

NICE (10), BCCA 

(13), FROGG-

DefRT (15),  

EAU(16), AUA (17), 

ACR-EBRT (22), 

ACR-LAPC (20) 

76 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Not 

Operable 

EBRT 

Pref: BT Boost 

BT Physically CI 

RT III n/a EBRT Yes III Yes 0.03 

ACN (7), NCCN (9), 

NICE (10), BCCA 

(13), FROGG-

DefRT (15),  

EAU (16;35), AUA 

(17), ACR-EBRT 

(22), ACR-LAPC 

(20) 
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77 

Localised Disease 

HR Disease 

Good Performance 

Status 

Poor HR Disease 

RT III n/a EBRT Yes III Yes 0.05 

ACN (7), NCCN (9), 

NICE (10), BCCA 

(13), FROGG-

DefRT (15),  

EAU (16;35), AUA 

(17), ACR-EBRT 

(22), ACR-LAPC 

(20) 

78 

Localised Disease 

HR Disease 

Poor Performance 

Status 

Observation/HRx 

Symptomatic 

Disease 

RT I n/a EBRT Yes I Yes 0.01 
PDQ (8) 

NCCN (9) 

80 
Metastatic Disease 

Bone Pain 
RT I n/a 

(RP then) 

EBRT 
Yes I Yes 0.03 

NHMRC (6); ACN 

(7), PDQ (8), NCCN 

(9), NICE (10) 

Proportion of all patients with prostate cancer in whom EBRT 

was recommended 

0.60 

(60%) 

Updated Proportion of all patients with 

prostate cancer in whom EBRT is 

recommended 

0.58 

(58%) 
 

*Note that in the original RTU study, prostate cancer risk categories were not  included, thereby limiting comparability between previous and current models. 
**Level of evidence in original RTU study erroneously reported to be IV rather than III 
Abbreviations: Nos, Numbers; RTU, Radiotherapy Utilisation; LR, Low Risk; Pref, Preference; RT, Radiotherapy; RP, Radical Prostatectomy; EBRT, External Beam Radiotherapy; BT, Brachytherapy; BT(m), Brachytherapy 
Monotherapy; Local Rec, Local Recurrence; DM, Distant Metastases; HRx, Hormone Therapy; CI, Contra-Indications; AS, Active Surveillance; IR, Intermediate Risk; HR, High Risk 
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Table 2: Prostate Cancer. Indications for Brachytherapy - Levels and sources of evidence 

 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario 

Original BTU studies Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for BT 

Proportion 

of all 

Prostate 

Cancer 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for BT 

Change to 

proportion of 

all Prostate 

Cancer 
References 

Yes/

No 

Update

d value 

7 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs 

Pref: Treatment 

Pref: RT 

Pref: BT(m) 

BT not Physically CI 

No Distant 

Metastases 

BT III 0.031 BT Yes III Yes 0.022 

ESTRO/EAU/EORT

C (4), NCCN (9), 

NICE (10), BCCA 

(13), EAU (16), 

AUA (17), ACR-

ASTRO-BT (18), 

ACR-BT (19), ABS-

SBT (24) 
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8 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: 

Treatment 

Pref: RT 

Pref: BT(m) 

BT not Physically CI 

Distant Metastases 

BT III 

BT 

(then 

EBRT) 

Yes III Yes <0.001 

ESTRO/EAU/EORT

C (4), NCCN (9), 

NICE (10), BCCA 

(13), EAU(16), AUA 

(17), ACR-ASTRO-

BT (18), ACR-BT 

(19), ABS-SBT (24) 

21 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: RT 

Pref: BT(m) 

BT not Physically CI 

No Distant 

Metastases 

BT IV <0.001 BT Yes IV Yes 0.001 

NCCN (9), NICE 

(10), BCCA (13), 

EAU (16), AUA (17) 
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22 

Localised Disease 

LR Disease 

Life Expectancy >5-

10yrs Pref: AS 

Treatment 

Pref: RT 

Pref: BT(m) 

BT not Physically CI 

Distant Metastases 

BT IV <0.001 

BT 

(then 

EBRT) 

Yes IV Yes <0.001 

NCCN (9), NICE 

(10), BCCA (13), 

EAU (16), AUA (17) 

38 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: EBRT 

Pref: BT Boost 

BT Not Physically CI 

EBRT 

and BT 
II, III 

Outcome 

40 + 57 = 

0.000 

(EBRT 

and) BT 
Yes II, III Yes 0.000 

GEC/ESTRO-EAU 

(5), NCCN (9), 

ACR-BT (19), ACR-

EBRT (22), ABS-

SBT (24) 
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40 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: BT(m) 

BT Not Physically CI 

No Distant 

Metastases 

BT III 

0.000 

BT Yes III Yes 0.000 

ESTRO/EAU/EORT

C (4), , BCCA (13), 

AUA (17), ABS-SBT 

(24) 

41 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Indicated for 

GIR 

Pref: RT 

Pref: BT(m) 

BT Not Physically CI 

Distant Metastases 

BT III 

BT 

(then 

EBRT) 

Yes III Yes 0.000 

ESTRO/EAU/EORT

C (4), BCCA (13), 

AUA (17), ABS-SBT 

(24) 
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54 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Good IR Disease 

BT(m) Not Indicated 

GIR 

Pref: EBRT 

Pref: BT Boost 

BT Not Physically CI 

EBRT and 

BT 
II, III 

Outcome 

40 + 57 = 

0.023 

(EBRT and)  

BT 
Yes II, III Yes 0.020 

GEC/ESTRO-EAU 

(5), NCCN (9), 

ACR-BT (19), ACR-

EBRT (22), ABS-

SBT (24) 

62 

Localised Disease 

IR Disease 

Life Expectancy >5-

10yrs 

Poor IR Disease 

Pref: EBRT 

Pref: BT Boost 

BT Not Physically CI 

EBRT and 

BT 
II, III 0.019 

(EBRT and)  

BT 
Yes II, III Yes 0.012 

GEC/ESTRO-EAU 

(5), NCCN (9), 

ACR-BT (19), ACR-

EBRT (22), ABS-

SBT (24) 
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72 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Operable 

Pref: EBRT 

Pref: BT Boost 

BT Not Physically CI 

EBRT and 

BT 
II, III 0.004 

(EBRT and)  

BT 
Yes II, III Yes 0.003 

GEC/ESTRO-EAU 

(5), ACN (7), NCCN 

(9), NICE (10), 

BCCA (13), ACR-

BT (19), ACR-

EBRT (22), ABS-

SBT (24) 

75 

Localised Disease 

HR Disease 

Good Performance 

Status 

Good HR Disease 

Good HR Not 

Operable 

EBRT 

Pref: BT Boost 

BT Not Physically CI 

EBRT and 

BT 
II, III 0.042 

(EBRT and)  

BT 
Yes II, III Yes 0.040 

GEC/ESTRO-EAU 

(5), ACN (7), NCCN 

(9), NICE (10), 

BCCA (13), ACR-

BT (19), ACR-

EBRT (22), ABS-

SBT (24) 

Proportion of all patients with prostate cancer in whom BT 

was recommended 

0.119 

(11.9%) 

Updated Proportion of all patients with 

prostate cancer in whom BT is 

recommended 

0.098 

(9.8%) 
 

Abbreviations: Nos, Numbers; BTU, Brachytherapy Utilisation; BT, Brachytherapy; BT(m), Brachytherapy Monotherapy; LR, Low Risk; Pref, Preference; RT, Radiotherapy; CI, Contra-Indications; 

HRx, Hormone Therapy; EBRT, External Beam Radiotherapy; AS, Active Surveillance;IR, Intermediate Risk; GIR, Good Intermediate Risk; HR, High Risk 
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Table 3: Prostate Cancer. The incidence of attributes used to define indications for radiotherapy and brachytherapy 

 

Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

All registry cancers 
Prostate 
cancer 

0.12 (RTU) 
0.175 (BTU) 

α Yes 0.18 α 
AIHW 2011 

(31) 

Prostate cancer 
Localised 
Disease 

0.84 (RTU) 
0.95 (BTU) 

α 
γ 

Yes 0.95 γ 
SEER 2004-

2007 (30) 

Localized disease 
Low risk 
disease 

0.29 (BTU)  No 0.29 n/a n/a 

Localized disease; LR disease 

Life expectancy 
from co-
morbidities >5-
10yrs 

0.67 (BTU) α No 0.67 n/a n/a 

Localized disease; LR disease; Life 
expectancy >5-10yrs 

Pref Treatment 

n/a n/a Yes 

0.92 

 
Anandadas et 

al (54) Active 
Surveillance 

0.08 

Localized disease; LR disease; Life 
expectancy >5-10yrs; Pref Treatment 

Pref Surgery 
n/a n/a Yes 

0.43 ** 
 

Anandadas et 

al (54) Pref RT 0.57 ** 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref Surgery 

Positive 

Margins 
0.22 (RTU) γ Yes 0.24 γ CaPSURE (58) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.01 λ 
Alkhateeb et al 

(59) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref Surgery; Negative Margins; PSA 

Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref Surgery; Negative Margins; PSA 

Relapse; No Local Recurrence (HRx) 

Clinical 

Metastases 
n/a n/a Yes 0.06 λ 

Antonarakis et 

al (61) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment: 

Pref RT 

Pref EBRT 

n/a n/a Yes 

0.60 ** 

 
Anandadas et 

al (54) Pref BT(m) 0.40 ** 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref RT; Pref BT(m) 

BT Not 

Physically CI 
0.58 (BTU)   No 0.58 ** No n/a 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref RT; Pref BT(m); BT Not 

Physically CI 

Distant 

Metastases 
n/a n/a Yes 0.01 

ζ 

 

ζ 

Forsythe et al 

(62) 

Taira et al (63) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref RT; Pref BT(m); BT Physically CI 

Pref Surgery 0.69 (RTU) 

γ Yes 

0.56 ** 

 
Anandadas et 

al (54) Pref EBRT 0.31 (RTU) 0.44 ** 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref RT; Pref BT(m); BT Physically 

CI; Pref Surgery 

Positive 

Margins 
0.22 (RTU) γ Yes 0.24 γ CaPSURE (58) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref RT; Pref BT(m); BT Physically 

CI; Pref Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.01 λ 
Alkhateeb et al 

(59) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment; 

Pref RT; Pref BT(m); BT Physically 

CI; Pref Surgery; Negative Margins; 

PSA Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Pref Treatment;  

Pref RT; Pref BT(m); BT Physically 

CI; Pref Surgery; Negative Margins; 

PSA Relapse; No Local Recurrence 

(HRx) 

Clinical 

Metastases 
n/a n/a Yes 0.06 λ 

Antonarakis et 

al (61) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; Active 

Surveillance 

Treatment 0.33 (BTU) ε No 0.33 No n/a 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment 

Pref Surgery 
n/a n/a Yes 

0.43 ** 
 

Anandadas et 

al (54) Pref RT 0.57 ** 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment;  

Pref Surgery 

Positive 

Margins 
0.22 (RTU) γ Yes 0.24 γ CaPSURE (58) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.01 λ 
Alkhateeb et al 

(59) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref Surgery; Negative Margins; PSA 

Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref Surgery; Negative Margins; PSA 

Relapse; No Local Recurrence (HRx) 

Clinical 

Metastases 
n/a n/a Yes 0.06 λ 

Antonarakis et 

al (61) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref RT 

Pref EBRT 

n/a n/a Yes 

0.60 ** 

 
Anandadas et 

al (54) Pref BT(m) 0.40 ** 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref RT; Pref BT(m) 

BT Not 

Physically CI 
0.58 (BTU)   No 0.58 ** No n/a 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref RT; Pref BT(m); BT Not 

Physically CI 

 

 

Distant 

Metastases 
n/a n/a Yes 0.01 

ζ 

 

ζ 

Forsythe et al 

(62) 

Taira et al (63) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref RT; Pref BT(m); BT Physically CI 

Pref Surgery 0.69 (RTU) 

γ Yes 

0.56 ** 

 
Anandadas et 

al (54) Pref EBRT 0.31 (RTU) 0.44 ** 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref RT; Pref BT(m); BT Physically 

CI; Pref Surgery 

Positive 

Margins 
0.22 (RTU) γ Yes 0.24 γ CaPSURE (58) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref RT; Pref BT(m); BT Physically 

CI; Pref Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.01 λ 
Alkhateeb et al 

(59) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref RT; Pref BT(m); BT Physically 

CI; Pref Surgery; Negative Margins; 

PSA Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 

Localized disease; LR disease; Life 

expectancy >5-10yrs; AS; Treatment; 

Pref RT; Pref BT(m); BT Physically 

CI; Pref Surgery; Negative Margins; 

PSA Relapse; No Local Recurrence 

(HRx) 

Clinical 

Metastases 
n/a n/a Yes 0.06 λ 

Antonarakis et 

al (61) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; LR disease; Life 

expectancy <5-10yrs; 

Observation/Hormone Therapy 

Symptomatic 

Disease 
0.10 (RTU) ζ Yes 0.22 γ CaPSURE (64) 

Localized disease 
Intermediate 

Risk disease 
0.42 (BTU)  No 0.42 n/a n/a 

Localized disease; IR disease 

Life expectancy 

from co-

morbidities >5-

10yrs 

0.67 (BTU) α No 0.67 n/a n/a 

Localized disease; IR disease; Life 

expectancy >5-10yrs 

Good 

Intermediate 

Risk disease 

0.63 (BTU)  No 0.63 n/a n/a 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease 

BT(m) 

Indicated for 

GIR disease 

0.00 (BTU) n/a n/a 0.00 ** n/a n/a 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease 

Pref Surgery 

n/a n/a Yes 

0.43 ** 

 
Anandadas et 

al (54) Pref RT 0.57 ** 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

Surgery 

Positive 

Margins 
0.35 (RTU) γ Yes 0.30 γ CaPSURE (58) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease;  

Pref Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.06 λ 
Alkhateeb et al 

(59) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

Surgery; Negative Margins; PSA 

Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

Surgery; Negative Margins; PSA 

Relapse; No Local Recurrence (HRx) 

 

 

Clinical 

Metastases 
n/a n/a Yes 0.48 λ 

Antonarakis et 

al (61) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT 

Pref EBRT 

n/a n/a Yes 

0.60 ** 

 
Anandadas et 

al (54) Pref BT(m) 0.40 ** 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref EBRT 

Pref EBRT 

Boost 
0.44 (BTU) 

 Yes 

0.60 ** 

 
Anandadas et 

al (54) 
Pref BT Boost 0.56 (BTU) 0.40 ** 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref EBRT; Pref BT Boost 

BT Not 

Physically CI 
0.68 (BTU)   No 0.68 ** No n/a 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref BT(m) 

BT Not 

Physically CI 
0.68 (BTU)   No 0.68 ** No n/a 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref BT(m); BT Not Physically CI 

Distant 

Metastases 
n/a n/a Yes 0.05 

ζ  

 

ζ 

Forsythe et al 

(62) 

Taira et al (63) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref BT(m); BT Physically CI 

Pref Surgery 
0.65 (RTU) 

0.50 (BTU) γ  (RTU) 

 (BTU) 
Yes 

0.56 ** 

 
Anandadas et 

al (54) 
Pref EBRT 

0.35 (RTU) 

0.50 (BTU) 
0.44 ** 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref BT(m); BT Physically CI; 

Pref Surgery 

Positive 

Margins 
0.35 (RTU) γ Yes 0.30 γ CaPSURE (58) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref BT(m); BT Physically CI; 

Pref Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.06 λ 
Alkhateeb et al 

(59) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref BT(m); BT Physically CI; 

Pref Surgery; Negative Margins; PSA 

Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) Indicated for GIR disease; Pref 

RT; Pref BT(m); BT Physically CI; 

Pref Surgery; Negative Margins; PSA 

Relapse; No Local Recurrence (HRx) 

Clinical 

Metastases 
n/a n/a Yes 0.48 λ 

Antonarakis et 

al (61) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) CI for GIR disease 

Pref Surgery 
0.65 (RTU) 

0.50 (BTU) γ  (RTU) 

 (BTU) 
Yes 

0.56 ** 

 
Anandadas et 

al (54) 
Pref EBRT 

0.35 (RTU) 

0.50 (BTU) 
0.44 ** 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) CI for GIR disease; Pref 

Surgery 

Positive 

Margins 
0.35 (RTU) γ Yes 0.30 γ CaPSURE (58) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) CI for GIR disease;  Pref 

Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.06 λ 
Alkhateeb et al 

(59) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) CI for GIR disease; Pref 

Surgery; Negative Margins; PSA 

Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) CI for GIR disease; Pref 

Surgery; Negative Margins; PSA 

Relapse; No Local Recurrence (HRx) 

Clinical 

Metastases 
n/a n/a Yes 0.48 λ 

Antonarakis et 

al (61) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) CI for GIR disease; Pref EBRT 

Pref EBRT 

Boost 
0.44 (BTU) 

 Yes 
0.60 ** 

 
Anandadas et 

al (54) 
Pref BT Boost 0.56 (BTU) 0.40 ** 

Localized disease; IR disease; Life 

expectancy >5-10yrs; GIR disease; 

BT(m) CI for GIR disease; Pref EBRT; 

Pref BT Boost 

BT Not 

Physically CI 
0.68 (BTU)   No 0.68 ** No n/a 

Localized disease; IR disease; Life 

expectancy >5-10yrs 

Poor 

Intermediate 

Risk Disease 

0.37 (BTU) 
 

 
No 0.37 n/a n/a 

Localized disease; IR disease; Life 

expectancy >5-10yrs; PIR disease 

Pref Surgery 
0.65 (RTU) 

0.50 (BTU) γ  (RTU) 

 (BTU) 
Yes 

0.56 ** 

 
Anandadas et 

al (54) 
Pref EBRT 

0.35 (RTU) 

0.50 (BTU) 
0.44 ** 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; PIR disease; 

Pref Surgery 

Positive 

Margins 
0.35 (RTU) γ Yes 0.30 γ CaPSURE (58) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; PIR disease; 

Pref Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.06 λ 
Alkhateeb et al 

(59) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; PIR disease; 

Pref Surgery; Negative Margins; PSA 

Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 

Localized disease; IR disease; Life 

expectancy >5-10yrs; PIR disease; 

Pref Surgery; Negative Margins; PSA 

Relapse; No Local Recurrence (HRx) 

 

Clinical 

Metastases 
n/a n/a Yes 0.48 λ 

Antonarakis et 

al (61) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; IR disease; Life 

expectancy >5-10yrs; PIR disease; 

Pref EBRT 

Pref EBRT 

Boost 
0.44 (BTU) 

 Yes 
0.60 ** 

 
Anandadas et 

al (54) 
Pref BT Boost 0.56 (BTU) 0.40 ** 

Localized disease; IR disease; Life 

expectancy >5-10yrs; PIR disease; 

Pref EBRT; Pref BT Boost 

BT Not 

Physically CI 
0.68 (BTU)   No 0.68 ** No n/a 

Localized disease; IR disease; Life 

expectancy <5-10yrs; 

Observation/Hormone Therapy 

Symptomatic 

Disease 
0.12 (RTU) ζ Yes 0.22 γ CaPSURE (64) 

Localized disease 
High Risk 

disease 
0.29 (BTU)  No 0.29 n/a n/a 

Localized disease; HR disease 

Good 

Performance 

Status 

0.89 (RTU) γ No 0.89 n/a n/a 

Localized disease; HR disease; Good 

PS 

Good High 

Risk Disease 
0.79 (BTU)  No 0.79 n/a n/a 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; HR disease; Good 

PS; Good HR Disease 
Operable 0.15 (BTU)  No 0.15 n/a n/a 

Localized disease; HR disease; Good 

PS; Good HR Disease; Operable 

Pref Surgery 0.50 (BTU) 
 Yes 

0.56 ** 
 

Anandadas et 

al (54) Pref EBRT 0.50 (BTU) 0.44 ** 

Localized disease; HR disease; Good 

PS; Good HR Disease; Operable; 

Pref Surgery 

Positive 

Margins 
n/a n/a Yes 0.49 ** λ 

Xylinas et al 

(65) 

Localized disease; HR disease; Good 

PS; Good HR Disease; Operable; 

Pref Surgery; Negative Margins 

PSA Relapse n/a n/a Yes 0.22 λ 
Alkhateeb et al 

(59) 

Localized disease; HR disease; Good 

PS; Good HR Disease; Operable; 

Pref Surgery; Negative Margins; PSA 

Relapse 

Local 

Recurrence 
n/a n/a Yes 0.40 γ CaPSURE (60) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; HR disease; Good 

PS; Good HR Disease; Operable; 

Pref Surgery; Negative Margins; PSA 

Relapse; No Local Recurrence (HRx) 

Clinical 

Metastases 
n/a n/a Yes 0.81 λ 

Antonarakis et 

al (61) 

Localized disease; HR disease; Good 

PS; Good HR Disease; Operable; 

Pref EBRT 

Pref EBRT 

Boost 
0.44 (BTU) 

 Yes 
0.60 ** 

 
Anandadas et 

al (54) 
Pref BT Boost 0.56 (BTU) 0.40 ** 

Localized disease; HR disease; Good 

PS; Good HR Disease; Operable; 

Pref EBRT; Pref BT Boost 

BT Not 

Physically CI 
0.60 (BTU)   No 0.60 ** No n/a 

Localized disease; HR disease; Good 

PS; Good HR Disease; Not Operable 

- EBRT 

Pref EBRT 

Boost 
0.44 (BTU) 

 Yes 
0.60 ** 

 
Anandadas et 

al (54) 
Pref BT Boost 0.56 (BTU) 0.40 ** 

Localized disease; HR disease; Good 

PS; Good HR Disease; Not Operable 

– EBRT; Pref BT Boost 

BT Not 

Physically CI 
0.60 (BTU)   No 0.60 ** No n/a 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies* Updates 2012 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

of 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Localized disease; HR disease; Good 

PS 

Poor High Risk 

Disease 
0.21 (BTU)  No 0.21 n/a n/a 

Localized disease; HR disease; Poor 

PS; Observation/Hormone Therapy 

Symptomatic 

Disease 
0.12 (RTU) ζ Yes 0.22 γ CaPSURE (64) 

Prostate Cancer 

Nodal or 

Haematogenou

s Metastases 

0.84 (RTU) 

0.95 (BTU) 

α 

γ 
Yes 0.05 γ 

SEER 2004-

2007 (30) 

Prostate Cancer; Nodal or 

Haematogenous Metastases 
Bone Pain 0.70 θ No 0.70 No n/a 

* Note that in the original RTU study, prostate cancer risk categories were not  included, thereby limiting comparability between previous and current models. 
** Sensitivity Analysis performed 
Abbreviations: RTU, Radiotherapy Utilization; BTU, Brachytherapy Utilization; AIHW, Australian Institute of Health and Welfare; SEER, Surveillance, Epidemiology, End 
Results Database; LR Disease, Low Risk Disease; yrs, years; Pref, Preference; RT, Radiotherapy; HRx, Hormone Therapy; EBRT, External Beam Radiotherapy; BT(m), 
Brachytherapy Monotherapy; CI, Contra-Indications; AS, Active Surveillance; IR Disease, Intermediate Risk Disease; GIR Disease, Good Intermediate Risk Disease; PIR 
Disease, Poor Intermediate Risk Disease; HR Disease, High Risk Disease
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Figure 3. Prostate Cancer. External Beam Radiotherapy. Tornado Diagram for Univariate Sensitivity Analysis  

 

EBRT, External Beam Radiotherapy; RP, Radical Prostatectomy; BT, Brachytherapy; IR, Intermediate Risk Disease; SBTM, Brachytherapy Monotherapy 
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Figure 4. Prostate Cancer. Brachytherapy. Tornado Diagram for Univariate Sensitivity Analysis 

 

EBRT, External Beam Radiotherapy; RP, Radical Prostatectomy; BT, Brachytherapy; IR, Intermediate Risk Disease; SBTM, Brachytherapy Monotherapy
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RECTAL CANCER  

 

In the original radiotherapy utilisation model the indications for radiotherapy for rectal cancer were 

derived from evidence-based treatment guidelines issued by major national and international 

organisations. The guidelines reviewed are those published after the previous radiotherapy utilisation 

study was completed (July 2003) up to August 2011.  

 

 

Updated Guidelines 

All the guidelines including the Australian NHMRC guidelines have been updated since the 

publication of the original radiotherapy utilisation study. The following updated national level clinical 

practice guidelines for the management of rectal cancer were identified:   

 National Health and Medical Research Council (NHMRC) Guidelines for the Prevention, Early 

Detection and Management of Colorectal Cancer. 2005 (1) 

 National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines on Rectal 

Cancer (Version 1, 2012) (2) 

 National Cancer Institute (NCI PDQ) guideline on rectal cancer (2010) (3) 

 National Institute for Clinical Excellence (NICE) guidelines. Improving outcomes in Colorectal 

cancers. 2004 (4) 

 BC Cancer Agency Cancer Management Guidelines Rectum (2005) (5)  

 Scottish Intercollegiate Guidelines Network (SIGN). Management of Colorectal Cancer 

(2003). (6) 

 Association of Coloproctology of Great Britain and Ireland. Guidelines for the management of 

colorectal cancer (2007). (7) 

 Cancer Care Ontario guidelines on preoperative or postoperative therapy for stage II or III 

rectal cancer (2008) (8) 

 The RCR radiotherapy dose-fractionation guidelines (2006) (9) 

 Dutch national guidelines rectal cancer (2008) (10) 

 Cochrane Collaboration Review. Preoperative chemoradiation versus radiation alone for 

stage II and III resectable rectal cancer (2009) (11) 

 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for rectal cancer were reviewed based on the latest guideline 

recommendations (Figure 1 and Table 1). There are no changes in the indications for radiotherapy in 

rectal cancer, based on updated guideline recommendations. Some extra terminal branches have 

been added to the optimal radiotherapy utilisation tree; however these branches were added solely for 
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the purpose of calculating an optimal utilisation rate for concurrent chemo-radiotherapy and have no 

effect on the optimal radiotherapy utilisation rate. 

 

Level of evidence 

The level of evidence in favour of radiotherapy for Stages II and III rectal cancer has been upgraded 

from Level II to Level I based on the publication of fresh evidence (12). The levels of evidence 

supporting the other indications for radiotherapy are unchanged. Out of thirteen outcome branches in 

the model that have an indication for radiotherapy (Figure 1), 5 branches are supported by level I-II 

evidence. The updated model predicts that 52% of the whole rectal cancer population have an 

indication for radiotherapy based on level I-II evidence of benefit. 

 

 

Changes to Epidemiological Data 

The epidemiological data in the rectal cancer utilisation tree have been reviewed to see if more recent 

data are available through extensive electronic searches using the key words ‘rectal cancer’, 

‘radiotherapy’, ‘epidemiology rectal cancer’, ‘incidence’, ‘rectal cancer stage‘, ‘resection rates’, 

‘metastases’, ‘brain metastases’, ‘bone metastases’, ‘skeletal metastases’ in various combinations . 

This has been applied particularly to the early branches in the tree for which national or state level 

data on cancer incidence rates and stages are available. Any changes to the hierarchical quality of 

the epidemiological data have been noted (Table 2).  

 

Incidence of Rectal Cancer:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) has been updated, 

with the most recent data available being 2008 data. The latest Australian Cancer Incidence and 

Mortality (ACIM) book published by AIHW in 2011 states that in 2008, bowel cancer accounted for 

12.7% of all cancer in Australia (13). The AIHW provided us with a breakdown of bowel cancer 

incidence by site: cancers arising in the Rectum (ICD-10 code C20) accounted for 4.2% of all cancers 

in Australia in the year 2008 (14).  

 

Stage proportions for rectal cancer 

Recent population-based data on stage for all patients with rectal cancer in the Netherlands Cancer 

Registry is available for the years 2004-2006 (15). However, the stage proportions for stages I – IV 

are similar to the Australian national stage data for the year 2000 used in our original model; 

moreover the Dutch data is not broken up into T1N0M0 and T2N0M0. Therefore no changes have 

been made to the stage data in the optimal utilisation tree.  

 

There are no other changes to the epidemiological data in the optimal radiotherapy utilisation tree for 

rectal cancer.  
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Clinically unresectable rectal cancer 

The proportion of patients with clinically unresectable rectal cancer was sourced from the Australian 

National Colorectal Cancer Care Survey (16). Of the 130 patients who received adjuvant radiotherapy 

for rectal cancer, 32 (25%) received pre-operative radiotherapy for initially unresectable rectal cancer. 

We have made the assumption that all patients receiving adjuvant radiotherapy had stage II or III 

rectal cancer. It is possible that the proportion of patients with unresectable cancer may be slightly 

over-estimated if in fact some patients with stage IV rectal cancer had also received adjuvant 

radiotherapy 

 

 

Estimation of the Optimal Radiotherapy Utilisation Rate 

Based on the evidence of the efficacy of radiotherapy and the most recent epidemiological data on 

the occurrence of indications for radiotherapy, radiotherapy is recommended in 60% of all rectal 

cancer patients in Australia (Table 1 and Figure 1). The previous optimal radiotherapy rate for rectal 

cancer derived in 2003 was 65%. The decrease in the revised optimal utilisation rate is due to the 

correction of mistakes in the original utilisation tree (some of which were published as an errata in 

Cancer) (17) and not due to any changes either in radiotherapy indications or in epidemiological data.  

 

 

Concurrent Chemoradiotherapy in Rectal Cancer 

 

The indications for radiotherapy for rectal cancer were reviewed to identify the indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment.  

There are three radiotherapy options for the management of stages II and III rectal cancer: (i) short-

course pre-operative radiotherapy (no concurrent chemotherapy), (ii) pre-operative radiotherapy 

combined with concurrent chemotherapy or (iii) post-operative radiotherapy with concurrent 

chemotherapy. The US and Canadian guidelines recommend pre-operative radiotherapy with 

concurrent chemotherapy (2;3;8) whereas the British and Dutch guidelines recommend pre-operative 

short-course radiotherapy for resectable disease (4;9;10). The Australian NHMRC guidelines mention 

the various treatment options but do not recommend any single option.  

 

In the model of optimal utilisation for concurrent chemoradiotherapy, all patients with unresectable 

stages II or III rectal cancer are recommended to receive concurrent chemoradiotherapy. In patients 

with resectable disease, as the base case scenario all patients are again recommended to receive 

concurrent chemoradiotherapy. Based on this model, 55% of all rectal cancer patients should receive 

concurrent radiotherapy with chemotherapy (Figure 2 and Table 3). The effect on the optimal 

utilisation rate of recommending short-course pre-operative radiotherapy (with no concurrent 

chemotherapy) for resectable disease was tested in the sensitivity analysis. 
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Sensitivity analysis 

Sensitivity analysis was not required for the optimal radiotherapy utilisation tree as there was no 

uncertainty either in the indications for radiotherapy in rectal cancer or in the incidence data (the 

uncertainty involves the optimal schedule of radiotherapy to be recommended but not whether or not 

radiotherapy is indicated).  

 

In the concurrent chemoradiotherapy tree, in the absence of universal guideline agreement regarding 

whether or not concurrent chemoradiotherapy is indicated for stages II and III rectal cancer, a 

univariate sensitivity analysis was undertaken. The proportion of patients with resectable disease 

receiving concurrent chemoradiotherapy was varied from 0% to 100% of all patients with resectable 

disease in the sensitivity analysis, to take into account the effect on the utilisation rate of patients who 

receive short-course pre-operative radiotherapy with no concurrent chemotherapy. The results of the 

sensitivity analysis are depicted in the tornado diagram in Figure 3 and show that the proportion of 

rectal cancer patients in whom concurrent chemoradiotherapy is indicated can vary from 16 to 55% 

(Figure 3). 
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Figure 1. Revised Optimal Radiotherapy Utilisation Tree for Rectal Cancer 

 



Page | 387  

 

Table 1: Rectal Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all rectal 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all rectal cancer 

References 

Yes/ No Updated 

value 

1 and 2 

 

 

Stage T1N0M0, 

radical surgery, local 

recurrence  

III <0.01 No Yes III No. 0.01 NCCN (2), NHMRC 

(1), NCI PDQ (3), 

SIGN (6)  

4  Stage T1N0M0, local 

excision, favourable 

pathology, local 

recurrence  

III <0.01 No Yes III No. <0.01 NCCN (2), NHMRC 

(1), NCI PDQ (3), 

SIGN (6) 

6 

 

 

Stage T1N0M0,  

local excision,  

unfavourable pathology  

III 0.01 No Yes III Yes. <0.01 Russell et al (18) 

7 and 8 

 

 

Stage T2N0M0,  

radical surgery, local 

recurrence 

III 0.02 No Yes III Yes 0.04 NCCN (2), NHMRC 

(1), NCI PDQ (3), 

SIGN (6)  

10 Stage T2N0M0,  

local excision 

 

III 0.06 No N/A N/A Yes. 

 

<0.01 This indication is not 

specifically mentioned 

in the guidelines 
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Original RTU study Updates 2011 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all rectal 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all rectal cancer 

References 

Yes/ No Updated 

value 

11, 12 and 

13 

Stage T3-4N0M0 and  

Stage TxN1-2M0 

 

II 0.52 No Yes 

 

 

I No. 0.52 NCCN (2), NHMRC 

(1), NCI PDQ (3), 

CCOPEBC (8), NICE 

(4) 

14 Stage TxNxM1, 

symptomatic primary 

disease 

III 0.03 No Yes IIIIIII No 0.03 SIGN (6)  

15 Stage TxNxM1, brain 

metastases 

II <0.01 No N/A II No <0.01 The management is 

not discussed in any 

of the guidelines 

16 Stage TxNxM1, no 

brain metastases, 

symptomatic bone 

metastases 

I 0.01 No N/A 

 

 

I  No <0.01 NICE (4) 

Proportion of all rectal cancer patients in whom 

Radiotherapy is recommended 

0.65 (65%) Updated Proportion of all rectal cancer patients in 

whom Radiotherapy is recommended 

0.60 (60%)  

Abbreviations: RTU – Radiotherapy Utilisation, NICE - National Institute for Clinical Excellence, NHMRC – National Health and Medical Research Council, NCCN – National Comprehensive Cancer Network, SIGN – Scottish 
Intercollegiate Guidelines Network, CCOPEBC – Cancer Care Ontario Program in Evidence-based Care  
Notes: Values for proportion of patients with T1N0M0 and T2N0M0 who underwent either radical surgery or local excision were correctly entered in the original tables but wrongly entered in the original tree. Hence the changes 
in proportions are due to the mistakes being picked up and not due to any change in indications or epidemiological data.  
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Table 2: Rectal Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion  

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Rectal cancer 

 

0.05 α Yes 0.03 α AIHW 2011 

(14) 

Based on AIHW 2007 

data (personal 

communication from 

AIHW) 

All rectal cancer Stage  

T1N0M0 

0.09 α No N/A N/A N/A  

All rectal cancer Stage  

T2N0M0 

0.22 α No N/A N/A N/A  

All rectal cancer Stage  

T3-4N0M0 

0.26 α 

 

No N/A N/A N/A  

All rectal cancer Stage  

TxN1-2M0 

0.26 α No N/A N/A N/A  

All rectal cancer Stage  

TxNxM1 

0.17 α No N/A N/A N/A  
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Original RTU study Updates 2011 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion  

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Stage T1N0M0 

 

Radical surgery 0.96 α No N/A N/A N/A Corrected mistaken 

value (0.67) in 

original tree 

Stage T1N0M0, 

radical surgery 

Isolated local 

recurrence 

N/A N/A Yes 0.06 ζ Bethune 

(19) 

New branch added in 

order to estimate 

concurrent CRT 

Stage T1N0M0, 

radical surgery 

Both local and 

distant 

recurrence 

N/A N/A Yes 0.01 ζ Bethune 

(19) 

New branch added in 

order to estimate 

concurrent CRT 

Stage T1N0M0,  

local excision 

favourable 

pathology 

0.22 ε No N/A N/A N/A Corrected mistaken 

value (0.52) in 

original tree 

Stage T1N0M0, local 

excision, favourable 

pathology 

Local relapse 0.01 ε Yes 0.07 ε Russell et 

al (18) 

Corrected mistaken 

value (0.01) in 

original table 

Stage T2N0M0 Radical surgery 0.99 α No N/A N/A N/A Corrected value 

(0.72) in original tree 
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Original RTU study Updates 2011 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion  

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Stage T2N0M0 

Radical surgery 

Isolated local 

recurrence 

N/A  N/A Yes 0.13 ζ Bethune 

(19) 

New branch added in 

order to estimate 

concurrent CRT 

Stage T2N0M0 

Radical surgery 

Both local and 

distant 

recurrence 

N/A  N/A Yes 0.03 ζ Bethune 

(19) 

New branch added in 

order to estimate 

concurrent CRT 

Stage T3-4 or N1-2, 

M0 

Resectable  N/A N/A Yes 0.75 α National 

CRC 

survey (16) 

New branch added in 

order to estimate 

concurrent CRT 

Stage TxNxM1 Symptomatic 

local disease 

0.16 δ No N/A N/A N/A  

Stage TxNxM1 Symptomatic 

brain 

metastases 

0.02 ζ No N/A N/A N/A  

Stage TxNxM1, no 

symptomatic brain 

metastases 

Symptomatic 

bone 

metastases 

0.01 

 

ζ 

 

No N/A N/A N/A  
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Figure 2.  Rectal Cancer. Optimal Utilisation Tree for Concurrent Chemo-Radiation 
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Table 3: Rectal Cancer. Indications for concurrent chemoradiotherapy - levels and sources of evidence 

Outcome 

no. in 

tree 

Clinical scenario Level of 

evidence 

References Proportion of all Rectal cancer 

patients 

1 T1N0M0, radical surgery, isolated 

local recurrence 

 

IV  NCCN (2), NCI PDQ (3), 0.01 

4 T1N0M0, local excision, favourable 

pathology, isolated local recurrence 

 

IV NCCN (2), NCI PDQ (3), <0.01 

7 T2N0M0, radical surgery, isolated 

local recurrence 

 

IV NCCN (2), NCI PDQ (3), 0.03 

11 T3-4 or N1-2, M0, resectable 

disease, pre or post-operative CRT  

 

I NCCN (2), NCI PDQ (3), 

CCOPEBC (8),  

0.39 

13 T3-4 or N1-2, M0, unresectable 

disease  

 

 

I NCCN (2), NCI PDQ (3), 

CCOPEBC (8), RCR guidelines (9), 

Dutch guidelines (10) 

0.13 

The total proportion of all patients with Rectal cancer in whom concurrent 

chemoradiotherapy is recommended 

 

0.55 (55%) 
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Figure 3. Rectal Cancer. Tornado Diagram for Univariate Sensitivity Analysis 

 

 

Tornado Diagram at

Rectal Cancer

Expected Value

0.160 0.260 0.360 0.460 0.560

proportion of  stage II/III rectal receiving CRT: 0.0 to 1.0
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STOMACH CANCER  

 

Evidence-based guidelines issued by major national and international organisations for the treatment 

of gastric cancer were reviewed. The guidelines reviewed were those published from July 2003 (when 

the previous radiotherapy utilisation study was completed) to April 2012.  

 

 

Updated Guidelines 

The following updated national level clinical practice guidelines for the management of gastric cancer 

were identified:   

 National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines on Gastric 

Cancer (Version 2, 2011) (1) 

 National Cancer Institute (NCI PDQ) guideline on gastric cancer (2012) (2) 

 

The following new guidelines for the management of gastric cancer were identified: 

 Cancer Care Ontario guideline on Neoadjuvant or adjuvant therapy for resectable gastric 

cancer (2011) (3) 

 Guidelines of the Upper GI surgeons of Great Britain and Ireland, the British Society of 

Gastroenterology and the British Association of Surgical Oncology (2011) (4) 

 Scottish Intercollegiate Guidelines Network (SIGN). Management of Oesophageal and Gastric 

Cancer (2006) (5) 

 ESMO clinical practice guidelines (2010) (6) 

 Japanese gastric cancer treatment guidelines (2011) (7) 

 BC Cancer Agency Cancer Management Guidelines Stomach (2005) (8) 

 Chinese Ministry of Health guidelines for diagnosis and treatment of gastric cancer (2011) (9) 

 Indian ICMR guidelines for management of stomach cancer (2010) (10) 

 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for stomach cancer were reviewed based on the latest guideline 

recommendations (Figure 1 and Table 1). One additional indication for radiotherapy has been added 

to the model of optimal utilisation based on updated guideline recommendations (1;2;6), i.e. in the 

revised model radiotherapy is recommended to palliate bleeding, obstruction or pain caused by a 

symptomatic primary tumour in patients who present with metastatic disease.  

 

There is controversy between guidelines regarding whether or not post-operative adjuvant 

radiotherapy with concurrent chemotherapy is recommended for resectable gastric cancer. The 

American NCCN and NCI guidelines, Chinese and Indian guidelines recommend post-operative 
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adjuvant chemo-radiotherapy for resectable node-positive and muscle-invasive (stage IB and above) 

gastric cancer (1;2;9;9;10). The Japanese and European guidelines recommend chemotherapy but 

not chemo-radiotherapy in this situation (6;7). The Cancer Care Ontario guidelines recommend either 

postoperative chemo-radiotherapy or perioperative chemotherapy (3). The SIGN guidelines do not 

recommend neoadjuvant or adjuvant chemotherapy or radiotherapy outside of a clinical trial (5). A 

British surgical guideline states that adjuvant chemo-radiotherapy “should be considered in patients at 

high risk of recurrence who have not received neoadjuvant therapy” (4).  

 

In an attempt to resolve the above uncertainty regarding optimal treatment, the Trans-Tasman 

Radiation Oncology Group (TROG) is currently recruiting patients for a randomised phase II/III trial of 

preoperative chemoradiotherapy versus preoperative chemotherapy for resectable gastric cancer 

(TOPGEAR) (11). In the absence of any current evidence that either treatment approach is superior, 

in this review we have assigned equal importance to both the treatment options. In the revised model, 

post-operative adjuvant chemo-radiotherapy is indicated for half of all patients with resectable stage 

IB and above, and pre-operative chemotherapy (without radiotherapy) is recommended for the 

remaining half of the patients. This constitutes a change from the original model in which radiotherapy 

(in conjunction with chemotherapy) was recommended for all patients with resectable Stage IB and 

above disease.  

 

Level of evidence 

The recommendations for palliative radiotherapy in the treatment of bone or brain metastases and for 

post-operative adjuvant chemo-radiotherapy for resectable gastric cancer are based on  Level I –II 

evidence, accounting for 21% of all patients with gastric cancer. An additional 6% of the whole gastric 

cancer population have an indication for radiotherapy  based on level III evidence (palliative 

radiotherapy for a symptomatic primary). 

 

 

Changes to Epidemiological Data 

The epidemiological data in the stomach cancer radiotherapy utilisation tree have been reviewed to 

see if more recent data are available through extensive electronic searches using the key words 

‘stomach cancer’, ‘radiotherapy’, ‘palliative radiotherapy’, ‘epidemiology stomach cancer’, ‘incidence’, 

‘stomach cancer stage‘, ‘resection rates’, ‘bleeding’, ‘metastases’, ‘brain metastases’, ‘bone 

metastases’, ‘skeletal metastases’ in various combinations . This has been applied particularly to the 

early branches in the tree for which national or state level data on cancer incidence rates and stages 

are available. Any changes to the hierarchical quality of the epidemiological data have been noted 

(Table 2).  
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Incidence of Gastric Cancer:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) has been updated, 

with the most recent data available being 2008 data. The latest Australian Cancer Incidence and 

Mortality (ACIM) book published by AIHW in 2011 states that in 2008, stomach cancer accounted for 

1.8% of all cancer in Australia (12). This rate is much lower than the incidence in East Asian countries 

such as China and Japan where gastric cancer is a leading cause of cancer deaths (13).  

 

Stage proportions for stomach cancer 

The reported stage proportions of gastric cancer vary internationally due to the impact of screening in 

some Asian countries, different staging systems used (AJCC or Japanese classifications) and 

changes to staging categories. The most widely used staging system used is the TNM classification of 

the American Joint Committee on Cancer (AJCC) (14). In the latest 7th edition of the AJCC staging of 

gastric cancer (published in 2010), only M1 (distant metastatic) disease is included under Stage IV. In 

the AJCC 6
th
 edition staging manual, Stage IV gastric cancer includes involvement of intra-abdominal 

lymph nodes as well as distant metastases.  Thus the reported stage proportions of Stage IV gastric 

cancer can vary significantly depending on the staging criteria and edition of AJCC staging used. 

 

In the original 2003 optimal utilisation model for gastric cancer, the proportion of gastric cancer 

patients presenting with metastatic disease varied from 17-29%; sensitivity analysis was conducted 

due to the above variation in epidemiological data between published sources (15;16). 

 

Stage data extracted from the SEER database for the years 2004-2008 using the AJCC 6
th
 edition 

stage grouping showed that out of a total of 22,274 patients diagnosed with known stage gastric 

cancer in the SEER registries in the above period, 10,348 (46.5%) were diagnosed with Stage IV 

disease  (17). A population-based study of gastric cancer in the Netherlands between 1990 and 2007 

reported that 48.5% of patients presented with Stage IV cancer; the staging system used was not 

specified (18).  

 

The SEER database for the years 2004-2007 was re-analysed to determine the proportion of all 

gastric cancer patients that presented with distant metastases (17). This showed that out of 13,929 

patients with gastric adenocarcinoma with adequate information available, 5588 patients (40.1%) 

presented with distant metastases. This data has been used in the tree in preference to reported 

Stage proportions based on AJCC 6
th
 edition staging, since this is the only data that specifically 

demarcates the proportion of patients presenting with distant metastases.  

 

Fitness for Surgery 

The SEER registry also contains information on “reason no cancer-directed surgery” and this shows 

that 18.6% of patients diagnosed with non-metastatic gastric cancer were not recommended to have 

cancer surgery.  
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The SEER stage and fitness for surgery data were used in the optimal utilisation tree since these data 

are more recent than the data used in the original model and are population-based. 

 

Bone or Brain Metastases for Stage IA 

Metastases to bone or brain are rare in gastric cancer, and even more so in early gastric cancer. In 

the original 2003 model of optimal radiotherapy utilisation for gastric cancer, the proportion of patients 

with stage T1N0M0 who developed distant relapse following surgery could not be identified since 

there was no published data. There are recent published reports on the outcomes of laparoscopic 

gastrectomy for early gastric cancer. Lee et al reported on 601 patients who underwent laparoscopic 

gastrectomy (LG) in Osaka, Japan (in their center, LG is indicated for all patients up to preoperative 

stage T2N1) (19). There were 478 patients who presented in stage IA; of these only 2 developed 

recurrences - one locoregional and the other a distant recurrence to bone. Fujiwara et al reported that 

3 out of 83 patients with stage IA treated with LG developed recurrences, 1 locoregional and 2 distant 

(none to bone or brain) (20). Thus the rates of bone and brain metastases in stage IA are unchanged 

from the original model where they were assumed to be zero (data from the larger series of Lee et al 

is used in the optimal radiotherapy utilisation tree). 

 

Incidence of metastases to bone or brain in metastatic gastric cancer 

As noted in the original study, since metastases to bone or brain are rare, it is difficult to identify data 

for these branches in the utilisation tree. A comparison of two chemotherapy regimens in the 

treatment of metastatic gastric cancer reported that in their series of 70 patients with metastatic 

gastric cancer, 2 patients had bone metastases and no patients had brain metastases (21). This data 

has been used in the utilisation tree since no other data could be identified. 

 

Incidence of symptomatic primary requiring palliative radiotherapy 

An extensive review of the literature revealed several recent retrospective case series on the palliative 

treatment of advanced gastric cancer with radiotherapy (22-25). All of the published papers described 

the patients in their case series and details of radiotherapy treatment given but none mentioned the 

incidence of patients receiving palliative radiotherapy as a proportion of all gastric cancer or as a 

proportion of all patients with metastatic disease. Extensive searches were conducted to determine 

the incidence of symptoms such as bleeding and obstruction in advanced gastric cancer, but no data 

were identified for these parameters either. Data from the SEER database for the years 2004-2007 

showed that 15.6% of patients presenting with metastatic gastric cancer received radiotherapy. The 

site of radiotherapy treatment is not known, but since metastases to brain and bone are rare in gastric 

cancer, it has been assumed that most of these patients would have received palliative radiotherapy 

for their primary cancer. We acknowledge that using actual utilisation data in the model is a limitation; 

however the actual utilisation data has been used in the revised model of optimal utilisation only 

because no other data could be identified.  
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Estimation of the Optimal Radiotherapy Utilisation Rate 

Based on the best available evidence and the most recent epidemiological data, radiotherapy is 

recommended in 27% of all gastric cancer patients in Australia (Table 1 and Figure 1) in the revised 

optimal radiotherapy utilisation model. Since this utilisation rate is based on a controversial indication 

for radiotherapy, sensitivity analysis has been conducted (see below). 

 

The previous optimal radiotherapy rate for gastric cancer derived in 2003 was 68% (varying in 

sensitivity analysis between 58 and 68% due to variation in epidemiological data on stage 

proportions).  

 

Concurrent Chemoradiotherapy in Gastric Cancer 

The indications for radiotherapy for gastric cancer were reviewed to identify indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

Concurrent chemotherapy is recommended along with post-operative adjuvant radiotherapy for 

resectable gastric cancer above Stage IA by some guidelines, but this recommendation is 

controversial (as discussed under the heading ‘Indications for radiotherapy’). In the model of optimal 

utilisation for concurrent chemoradiotherapy, 20% of all gastric cancer patients should receive 

concurrent radiotherapy with chemotherapy (Figure 2 and Table 3). Since this utilisation rate is based 

on a controversial indication for concurrent chemo-radiotherapy, sensitivity analysis has been 

conducted (see below). 

 

Sensitivity analysis  

Sensitivity analysis was conducted due to the guideline uncertainty regarding whether post-operative 

adjuvant radiotherapy with concurrent chemotherapy is recommended for resectable Stage IB and 

above gastric cancer. In the sensitivity analysis, the proportion of eligible patients receiving post-

operative adjuvant radiotherapy with concurrent chemotherapy was varied from zero (no eligible 

patients receive this treatment) to one (all eligible patients receive concurrent chemo-RT).  In the 

sensitivity analysis, the optimal radiotherapy utilisation rate varied from 7.4% to 47.1% (Figure 3) and 

the optimal concurrent chemoradiotherapy rate varied from 0-40% (Figure 4) depending on whether 

this indication was included in the model.  
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Figure 1. Revised Optimal Radiotherapy Utilisation Tree for Gastric Cancer 
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Table 1: Gastric Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

gastric 

cancer 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion of 

all gastric cancer 

References 

Yes/ No Updated 

value 

2 Stage TxNxM0 TxNxM0, 

medically fit for surgery, 

T1N0, distant relapse, 

brain metastases 

II <0.01 No Yes II No <0.01 The treatment of brain 

or bone metastases 

are not specifically 

mentioned in any of 

the guidelines since 

they are rare in gastric 

cancer.  

3 Stage TxNxM0 TxNxM0,  

Medically fit for surgery, 

T1N0, distant relapse, no 

brain metastases, painful 

bone metastases 

I <0.01 No Yes I No <0.01 

5 TxNxM0, medically fit for 

surgery, Stage IB and 

above 

II 0.68 No Yes II Yes 0.20 NCCN (1),NCI PDQ 

(2), Chinese (9), 

ICMR (10) 

8 TxNxM1,symptomatic 

primary requiring RT 

N/A N/A Yes Yes III Yes 0.06 NCCN (1),NCI PDQ 

(2), ESMO (6) 

9 TxNxM1, no 

symptomatic primary, 

brain metastases 

II <0.01 No Yes II No <0.01 The treatment of brain 

or bone metastases 

are not specifically 
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Original RTU study Updates 2011 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

gastric 

cancer 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion of 

all gastric cancer 

References 

Yes/ No Updated 

value 

10 TxNxM1, no 

symptomatic primary, no 

brain metastases, painful 

bone metastases 

I <0.01 No Yes I No 0.01 mentioned in any of 

the guidelines since 

they are rare in gastric 

cancer. 

Proportion of all gastric cancer patients in whom Radiotherapy is 

recommended 

0.68 (68%) Updated Proportion of all gastric 

cancer patients in whom 

Radiotherapy is recommended 

0.27 (27%)  
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Table 2: Gastric Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Gastric cancer 

 

0.02 α No 0.018 α AIHW 2011 

(12) 

Based on AIHW 2008 

data 

Gastric cancer Stage  

TxNxM0 

0.71 - 0.83 γ Yes 0.59 γ SEER (17) Based on SEER 

2004-2007 data 

Stage TxNxM0 Medically fit for 

surgery 

0.87 γ Yes 0.81 γ SEER (17) Based on SEER 

2004-2008 data 

Stage TxNxM0, 

Medically fit for 

surgery 

T1N0M0 

(Stage IA) 

0.06 – 0.20 γ Yes 0.17 γ SEER (17) Based on SEER 

2004-2008 data 

Stage TxNxM0, 

Medically fit for 

surgery, T1N0M0 

Distant relapse 0.05 ζ Yes 0.004 ζ Lee et al 

(19) 

 

Stage TxNxM0, 

Medically fit for 

surgery, T1N0M0, 

distant relapse 

 

Brain 

metastases 

0 No data 

identified 

No 0 ζ Lee et al 

(19) 

l 
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Original RTU study Updates 2011 

Population or sub-

population  

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Stage TxNxM0, 

Medically fit for 

surgery, T1N0M0, 

distant relapse, no 

brain metastases 

Painful bone 

metastases 

0 No data 

identified 

Yes 0.5 ζ Lee et al 

(19) 

 

Stage TxNxM1 Symptomatic 

primary 

N/A 

(new branch) 

N/A 

(new branch) 

Yes 0.156 γ SEER (17) Based on SEER 

2004-2008 data 

Stage TxNxM1 Brain 

metastases 

0  No data 

identified 

No 0 λ Kos et al 

(21) 

 

Stage TxNxM1, no 

brain metastases 

Bone 

metastases 

0 No data 

identified 

Yes 0.03 λ Kos et al 

(21) 
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Figure 2. Gastric Cancer. Optimal Utilisation Tree for Concurrent Chemo-Radiation 
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Table 3: Gastric Cancer. Indications for concurrent chemoradiotherapy - levels and sources of evidence 

 

Outcome 

no. in 

tree 

Clinical scenario Level of 

evidence 

References Proportion of all Gastric cancer 

patients 

5 TxNxM0, medically fit for surgery, 

all Stage IB and above 

II NCCN (1),NCI PDQ (2), Chinese 

(9), ICMR (10) 

 

0.20 

The total proportion of all patients with Gastric cancer in whom concurrent 

chemoradiotherapy is recommended 

 

0.20 (20%) 

Abbreviations: RTU – Radiotherapy Utilisation Rate, NCCN – National Comprehensive Cancer Network, NCI PDQ – National Cancer Institute Physicians Data Query, ICMR – 
Indian Council of Medical Research 
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Figure 3. Gastric Cancer. Radiotherapy Utilisation -Tornado Diagram for Univariate Sensitivity Analysis 
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Figure 4. Gastric Cancer. Concurrent ChemoRadiotherapy Utilisation -Tornado Diagram for Univariate Sensitivity Analysis 
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TESTICULAR CANCER  

 

Evidence-based treatment guidelines for testicular cancer management issued by major international, 

national and provincial organisations reviewed for the model are those published after the previous 

radiotherapy utilisation study was completed (July 2003) up to the most recent ones published in 

2011. 

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 The Société Internationale d’Urologie (SIU) and International Consultation on Urological 

Diseases (ICUD) consensus guidelines on management of stage I-II seminoma, 2011 (1) 

 NCCN clinical practice guidelines on testicular cancer, version 1, 2011 (2) 

 NCI testicular cancer treatment PDQ, 2011 (3) 

 BC Cancer Agency genitourinary cancer management guidelines (Testis), 2005 (4) 

 Canadian consensus guidelines for the management of testicular germ cell cancer, 2010 

(5) 

 Cancer Care Ontario guidelines on management of stage I seminoma, 2010 (6) 

 Cancer Care Nova Scotia guidelines for the management of adult testicular cancer, 2005 

(7) 

 Scottish Intercollegiate Guidelines Network (SIGN) guidelines on management of adult 

testicular germ cell tumours, 2011 (8) 

 European Association of Urology (EAU) guidelines on testicular cancer, 2011 (9) 

 European Society of Medical Oncology (ESMO) clinical practice guidelines for diagnosis, 

treatment and follow-up of testicular seminoma, 2010 (10) 

 ESMO clinical practice guidelines for diagnosis, treatment and follow-up of testicular non-

seminoma, 2010 (11) 

 European Germ Cell Cancer Consensus Group (EGCCCG) consensus report on 

diagnosis and treatment of germ cell cancer: Part I, 2008 (12) 

 EGCCCG consensus report on diagnosis and treatment of germ cell cancer: Part II, 2008 

(13) 

 EGCCCG consensus report on diagnosis and treatment of germ cell cancer, 2004 (14) 

 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy in the original CCORE model of optimal 

radiotherapy utilisation for testicular cancer have been reviewed and updated in the optimal utilisation 

tree based on the latest guideline recommendations (Table 1). Changes to the indications for 

radiotherapy are as follows: 
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i. Adjuvant treatment in stage I seminoma. 

In the original optimal radiotherapy utilisation model, patients with stage I seminoma were 

recommended to have adjuvant radiotherapy or to undergo observation after surgery, based 

on recommendations of guidelines available at the time. Updated guidelines recommend 

adjuvant chemotherapy as an additional option after surgery based on evidence showing no 

difference in relapse-free survival in patients receiving adjuvant chemotherapy or adjuvant 

radiotherapy (15). All guidelines continue to recommend adjuvant radiotherapy and 

observation as treatment options, except the updated EAU guidelines (9) which no longer 

recommend adjuvant radiotherapy based on published data on long-term toxicity (16-17). 

 

A new outcome branch with indication of adjuvant chemotherapy has been added to the 

model. In this model, 11% of patients are recommended to undergo observation, based on 

the Victorian Patterns of Care study (18) in which 11% of patients with stage I seminoma 

chose observation over radiotherapy post-orchidectomy. This study was conducted at the 

time when only radiotherapy and observation were recommended treatment options after 

surgery. In this model, the rest of the patients (89%) are recommended to have chemotherapy 

in view of the long-term toxicity of radiotherapy. Since the majority of guidelines still 

recommend adjuvant radiotherapy as a treatment option post-orchidectomy, the alternative 

view that patients should be given radiotherapy instead of chemotherapy has been factored 

into the model by changing the proportion of patients having radiotherapy from 0% to 44.5% 

in the sensitivity analysis (i.e. of the 89% of patients who choose to have active treatment 

post-orchidectomy, half of the patients would have chemotherapy and the other half would 

have radiotherapy). This proportion has been chosen arbitrarily as adjuvant chemotherapy 

and adjuvant radiotherapy have been shown to result in equivalent relapse-free survival in 

these patients.  

 

ii. Cranial radiotherapy in testicular cancer patients with brain metastases at diagnosis 

In the original optimal radiotherapy utilisation model, patients with brain metastases at 

diagnosis were recommended to have cranial radiotherapy. The EAU guidelines (9) state that 

chemotherapy is the initial treatment, and some data support the use of consolidation 

radiotherapy, even in the case of a total response after chemotherapy. The NCCN guidelines 

(2) recommend chemotherapy and radiotherapy, with or without surgery, for patients with 

brain metastases from non-seminomatous germ cell tumours. The Canadian consensus 

guidelines (5) and the EGCCCG guidelines (13) indicate that the optimal sequence of 

chemotherapy, radiotherapy and surgery is not known and that the role of cranial radiotherapy 

is not well defined. In this model, patients with brain metastases at diagnosis are 

recommended to have radiotherapy. In view of the uncertainty of the benefit of radiotherapy 

as discussed in the clinical guidelines, the alternative view that patients should not be treated 

with radiotherapy has been factored into the model by changing the proportion of patients 
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having radiotherapy from 100% to 0% in the sensitivity analysis (i.e. no patients would have 

radiotherapy).  

 

All of the other previous indications remain supported by current guidelines. 

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model the indications for 

radiotherapy for testicular cancer have been derived from evidence-based treatment guidelines 

issued by major international, national and provincial organisations.  

 

Based on guidelines review, all indications of radiotherapy for testicular cancer are supported by level 

I-IV evidence similar to those reported in the earlier model. Notably, for one indication the evidence 

has been upgraded to level II from level III.  

 

Out of 17 outcome branches in the model that have an indication of radiotherapy (Figures 1b and 1c) 

65% (11 branches) are supported by level I-II evidence. The updated model predicts that 0.4% of the 

whole testicular cancer population have an indication for radiotherapy based on level I-II evidence of 

benefit and 6% of the testicular cancer population with an indication for radiotherapy have level I or II 

evidence of benefit if treated according to evidence-based guidelines. 

 

Epidemiology of cancer stages 

The epidemiological data in the testicular cancer utilisation tree have been reviewed to see if more 

recent data are available through extensive electronic search using the key words ‘Australia’, 

‘epidemiology testicular cancer’, ‘incidence’, ‘testicular cancer stage‘, ‘radiotherapy treatment’, 

‘recurrence’, ‘distant metastases’, ‘survival’, ‘treatment outcome’ in various combinations. This has 

been applied particularly to the early branches in the tree for which national or state level data on 

cancer incidence rates and stages are available. If there is a change in the hierarchical quality of the 

epidemiological data, this has also been noted (Table 2).  

 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to more recent years till 2007 (19). There has been 

no change in the incidence of testicular cancer in Australia. More recent population-based data on 

stage for all patients with testicular cancer in the US SEER database for the year 1999 (20) and in the 

Icelandic Cancer Registry for the years 1955-2002 (21) are available. However, the stage proportions 

are similar to the Australian state data for the years 1988-1993 used in our original model, therefore 

no changes have been made to the stage data in the optimal utilisation tree.  

 

Several staging systems have been used for testicular cancer at different institutions. Most systems 

have in common the division into three stages, with stage I being tumour limited to the testis, stage II 

metastases to subdiaphragmatic lymph nodes and stage III involvement of supradiaphragmatic lymph 
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nodes or extralymphatic metastases. The previous testicular cancer utilisation tree was based on the 

4-stage system, where stage III disease was subdivided into stage III (supradiaphragmatic lymph 

node metastases) and stage IV (extralymphatic spread). A major change in the updated testicular 

cancer utilisation tree is the use of the 3-stage system, which is the most commonly used staging 

system in Australia, resulting in deletion and addition of outcome branches (Table 2). 

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of testicular cancer patients in whom 

radiotherapy would be recommended is 7% (Table 1 and Figures 1a, 1b and 1c) compared with the 

original estimate of 49%. 

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for testicular cancer were reviewed to identify those indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

According to the best available evidence there are no indications identified for which concurrent 

chemoradiation is beneficial over radiotherapy alone as the first indicated treatment. 

 

Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended testicular 

cancer radiotherapy utilisation rate that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2 (Figure 2). Also the sensitivity analyses 

tested the effect of including or excluding the recommendation for radiotherapy for testicular cancer 

patients with brain metastases at diagnosis; this addresses the issue of conflict in radiotherapy 

recommendations between treatment guidelines for these patients.  

 

The main uncertainty in the management of testicular cancer relates to adjuvant treatment after 

radical orchidectomy for stage I seminoma. To model this uncertainty and the impact on the overall 

optimal radiotherapy utilisation rate for testicular cancer, two scenarios were used in the updated 

model. In both scenarios, 11% of patients were designated having observation. In the first scenario, 

all patients who did not undergo observation were recommended having chemotherapy (89% of stage 

I seminoma patients). In the second scenario, half of the patients who did not undergo observation 

were recommended having chemotherapy (44.5% of stage I seminoma patients) and the other half 

(44.5%) were recommended having radiotherapy.  

 

The variability in the estimate of optimal radiotherapy utilisation due to these uncertainties ranged 

from 7% to 28% as shown in the Tornado diagram (Figure 2). This large variation was due to the 

uncertainty of adjuvant treatment after radical orchidectomy for stage I seminoma. 
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Table 1: Testicular Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

testicular 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all testicular 

cancer 

References 

Yes/ No Updated 

value 

1 Seminoma, stage I, 

radiotherapy 

III 0.41 Yes Yes 

 

II Yes 0 SIU/ICUD (1), NCCN 

(2), NCI (3), 

Canadian consensus 

guidelines (5), 

BCCA (4), 

Cancer Care Nova 

Scotia (7), SIGN (8), 

ESMO (10), EGCCCG 

(12) 

2 Seminoma, stage I, 

observation, nodal 

recurrence 

IV 0.01 No Yes IV No 0.01 BCCA (4), Cancer 

Care Nova Scotia (7), 

EGCCCG (12) 

3 Seminoma, stage I, 

observation, no nodal 

recurrence, distant 

recurrence, brain 

metastases 

II <0.01 No Yes II No <0.01 SIGN (8) 



Page | 418  

 

Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

testicular 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all testicular 

cancer 

References 

Yes/ No Updated 

value 

4 Seminoma, stage I, 

observation, no nodal 

recurrence, distant 

recurrence,  no brain 

metastases, bone 

metastases 

I <0.01 No Yes I No <0.01 McQuay et al 1997 

(22), Wu et al 2003 

(23) 

7 Seminoma, stage II, 

non-bulky disease 

(stage IIA/IIB) 

III 0.07 No Yes III Yes 0.05 SIU/ICUD (1), NCCN 

(2), NCI (3), BCCA 

(4), Cancer Care 

Nova Scotia (7), SIGN 

(8), EAU (9), ESMO 

(10), EGCCCG (12) 

8 Seminoma, stage II, 

bulky disease, residual 

disease post-

chemotherapy 

IV < 0.01 No Yes IV No < 0.01 NCCN (2) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

testicular 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all testicular 

cancer 

References 

Yes/ No Updated 

value 

9 Seminoma, stage II, 

bulky disease, no 

residual disease post-

chemotherapy, 

recurrent disease, brain 

metastases 

II <0.01 No Yes II No <0.01 SIGN (8) 

10 Seminoma, stage II, 

bulky disease, no 

residual disease post-

chemotherapy, 

recurrent disease,  no 

brain metastases, bone 

metastases 

I <0.01 No Yes I No <0.01 McQuay et al 1997 

(22), Wu et al 2003 

(23) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

testicular 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all testicular 

cancer 

References 

Yes/ No Updated 

value 

14 Seminoma, stage III, 

brain metastases at 

diagnosis 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system  

N/A III N/A <0.01 Canadian consensus 

guidelines (5), EAU 

(9), EGCCCG (13) 

16 Seminoma, stage III, no 

brain metastases at 

diagnosis, residual 

disease post-

chemotherapy 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system  

N/A IV N/A < 0.01 NCCN (2) 

17 Seminoma, stage III, no 

brain metastases at 

diagnosis, no residual 

disease post-

chemotherapy, 

recurrent disease, brain 

metastases 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system 

N/A II N/A <0.01 SIGN (8) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

testicular 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all testicular 

cancer 

References 

Yes/ No Updated 

value 

18 Seminoma, stage III, no 

brain metastases at 

diagnosis, no residual 

disease post-

chemotherapy, 

recurrent disease, bone 

metastases 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system 

N/A I N/A <0.01 McQuay et al 1997 

(22), Wu et al 2003 

(23) 

21 NSGCT and non-germ 

cell tumour, stage I, 

recurrent disease, brain 

metastases 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system 

N/A II N/A <0.01 SIGN (8) 

22 NSGCT and non-germ 

cell tumour, stage I, 

recurrent disease, no 

brain metastases, bone 

metastases 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system 

N/A I N/A <0.01 McQuay et al 1997 

(22), Wu et al 2003 

(23) 
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Original RTU study Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

testicular 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all testicular 

cancer 

References 

Yes/ No Updated 

value 

25 NSGCT and non-germ 

cell tumour, stage II-III, 

brain metastases at 

diagnosis 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system 

N/A III N/A <0.01 NCCN (2), Canadian 

consensus guidelines 

(5), EGCCCG (13) 

27 NSGCT and non-germ 

cell tumour, stage II-III, 

no brain metastases at 

diagnosis, recurrent 

disease, brain 

metastases 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system 

N/A II N/A <0.01 SIGN (8) 

28 NSGCT and non-germ 

cell tumour, stage II-III, 

no brain metastases at 

diagnosis, recurrent 

disease, no brain 

metastases, bone 

metastases 

New outcome branch added to the model 

as the original model used the 4-stage 

staging system 

N/A I N/A <0.01 McQuay et al 1997 

(22), Wu et al 2003 

(23) 

Proportion of all testicular cancer patients in whom 

radiotherapy is recommended 

0.49 (49%) Updated proportion of all testicular cancer 

patients in whom radiotherapy is recommended 

0.07 (7%)  
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 Table 2: Testicular Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Testicular 

cancer 

0.01 

 

α No N/A N/A AIHW 2010 (24) Updated 2007 

data showed no 

change in 

incidence 

Testicular cancer Seminoma 0.56 

0.54 

 

β 

γ 

No N/A β 

 

γ 

 

γ 

Toner et al 2001 

(18)  

Osswald et al 2009 

(20)  

Agnarsson et al 

2006 (21) 

SEER and 

Icelandic Cancer 

Registry showed 

similar data 

Seminoma Stage I 0.83 

 

β No N/A β 

 

γ 

 

γ 

Toner et al 2001 

(18)  

Osswald et al 2009 

(20)  

Agnarsson et al 

2006 (21) 

SEER and 

Icelandic Cancer 

Registry showed 

similar data 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Seminoma, stage I Radiotherapy 0.89 β No N/A N/A Toner et al 2001 

(18) 

 

Seminoma, stage 

I, observation 

Nodal 

recurrence 

0.19 

0.14 

ε 

ζ 

No N/A ε 

 

Warde et al 2002 

(25) 

Pooled data from 

4 centres showed 

same recurrence 

rate of 0.19 

Seminoma, stage 

I, observation, no 

nodal recurrence 

Distant 

recurrence 

0.08 

 

ζ No N/A N/A Duchesne et al 

1997 (26) 

 

Seminoma, stage 

I, observation, no 

nodal recurrence, 

distant recurrence 

Brain 

metastases 

0.01 

 

ε No N/A N/A International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 

 

Seminoma, stage 

I, observation, 

distant recurrence, 

no brain met 

Bone 

metastases 

0.05 ε No N/A N/A International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Seminoma Stage II 0.14 β No N/A β 

 

γ 

 

γ 

Toner et al 2001 

(18)  

Osswald et al 2009 

(20)  

Agnarsson et al 

2006 (21) 

SEER and 

Icelandic Cancer 

Registry showed 

similar data 

Seminoma, stage 

II 

 

Bulky disease 0.16 ζ Yes 0.31 ζ Chung et al 2004 

(28) 

 

Seminoma, stage 

II, bulky disease  

Residual 

disease post-

chemotherapy 

0.07 θ No N/A N/A Duchesne et al 

1997 (26) 

 

Seminoma, stage 

II, bulky disease, 

no residual 

disease post-

chemotherapy 

Recurrence 0.0 ζ Yes 0.04 ζ Chung et al 2004 

(28) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Seminoma, stage 

II, bulky disease, 

no residual 

disease post-

chemotherapy, 

distant recurrence 

Brain 

metastases 

0.01 ε No N/A N/A International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 

 

Seminoma, stage 

II, bulky disease, 

no residual 

disease post-

chemotherapy, 

distant recurrence, 

no brain 

metastases 

Bone 

metastases 

0.05 ε No N/A N/A International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 

 

Seminoma Stage III 0.03  β No N/A β 

 

γ 

 

γ 

Toner 2001 (18)  

Osswald et al 2009 

(20)  

Agnarsson et al 

2006 (21) 

SEER and 

Icelandic Cancer 

Registry showed 

similar data 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Seminoma, stage 

III 

Brain 

metastases at 

diagnosis 

 

New outcome N/A N/A 0.01 ε International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 

 

Seminoma, stage 

III, no brain 

metastases at 

diagnosis 

Residual 

disease post-

chemotherapy 

New outcome N/A N/A 0.15 ζ Logothetis et al 

1987 (29) 

 

Seminoma, stage 

III, no brain 

metastases at 

diagnosis, no 

residual disease 

post-

chemotherapy 

Recurrent 

disease 

New outcome N/A N/A 0.05 λ Pizzocaro et al 

1986 (30) 

Schmoll et al 1993 

(31) 

Howard et al 2005 

(32) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Seminoma, stage 

III, no brain 

metastases at 

diagnosis, no 

residual disease 

post-

chemotherapy, 

recurrent disease 

Brain 

metastases 

New outcome N/A N/A 0.01 ε International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 

 

Seminoma, stage 

III, no brain 

metastases at 

diagnosis, no 

residual disease 

post-

chemotherapy, 

recurrent disease, 

no brain 

metastases 

Bone 

metastases 

New outcome N/A N/A 0.05 ε International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Testicular cancer Non-

seminomatous 

germ cell and 

non-germ cell 

tumours 

0.44 β No N/A β 

 

γ 

 

γ 

Toner et al 2001 

(18)  

Osswald et al 2009 

(20)  

Agnarsson 2006 

(21) 

SEER and 

Icelandic Cancer 

Registry showed 

similar data 

Non-seminatous 

germ cell and non-

germ cell tumours 

Stage I New outcome N/A N/A 0.58 β 

 

γ 

 

γ 

Toner et al 2001 

(18)  

Osswald et al 2009 

(20)  

Agnarsson et al 

2006 (21) 

 

Non-seminatous 

germ cell and non-

germ cell tumours, 

stages I 

Recurrent 

disease 

New outcome N/A N/A 0.14 γ Germa-Lluch et al 

2002 (33) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Non-seminatous 

germ cell and non-

germ cell tumours, 

stages I, recurrent 

disease 

Brain 

metastases 

New outcome N/A N/A  0.08 ζ Motzer et al 1991 

(34) 

 

Non-seminatous 

germ cell and non-

germ cell tumours, 

stages I, recurrent 

disease, no brain 

metastases 

Bone 

metastases 

New outcome N/A N/A 0.01 ε International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 

 

Non-seminatous 

germ cell and non-

germ cell tumours 

Stage II-III New outcome N/A N/A 0.42 β 

 

γ 

 

γ 

Toner et al 2001 

(18)  

Osswald et al 2009 

(20)  

Agnarsson et al 

2006 (21) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Non-seminatous 

germ cell and non-

germ cell tumours, 

stage II-III 

Brain 

metastases at 

diagnosis 

New outcome N/A N/A 0.01 ε International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 

 

Non-seminatous 

germ cell and non-

germ cell tumours, 

stage II-III, no 

brain metastases 

at diagnosis 

Recurrent 

disease 

New outcome N/A N/A 0.09 ζ Ehrlich et al 2010 

(35) 

 

Non-seminatous 

germ cell and non-

germ cell tumours, 

stage II-III, no 

brain metastases 

at diagnosis, 

recurrent disease 

Brain 

metastases 

New outcome N/A N/A 0.08 ζ Motzer et al 1991 

(34) 
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Original RTU study Updates 2011 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Non-seminatous 

germ cell and non-

germ cell tumours, 

stage II-III, no 

brain metastases 

at diagnosis, 

recurrent disease, 

no brain 

metastases 

Bone 

metastases 

New outcome N/A N/A 0.01 ε International Germ 

Cell Cancer 

Collaborative 

Group 1997 (27) 
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Figure 1a. Testicular cancer radiotherapy utilisation tree 
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Figure 1b. Seminoma radiotherapy utilisation tree 
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Figure 1c. Non-seminomatous germ-cell and non-germ cell tumours radiotherapy utilisation tree  
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Figure 2. Tornado diagram for univariate sensitivity analyses 
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THYROID CANCER  

 

The original optimal radiotherapy utilisation study was limited to the use of external beam radiotherapy 

in thyroid cancer and the use of radioactive iodine was not included; the same approach has been 

adopted in this review. 

 

In the original radiotherapy utilisation model, the indications for radiotherapy for thyroid cancer were 

derived from evidence-based treatment guidelines issued by major national and international 

organisations. The guidelines reviewed are those published after the previous radiotherapy utilisation 

study was completed (July 2003).  

 

Updated Guidelines 

The following new or updated guidelines were identified since the original RTU study:  

 Revised American Thyroid Association (ATA) Guidelines for patients with Differentiated 

Thyroid Cancer (2009) (1) 

 British Thyroid Association (BTA), Royal College of Physicians Guidelines (2007) (2) 

 European Thyroid Association guidelines (2006) (3) 

 European Society of Medical Oncology (ESMO) guidelines (2010) (4) 

 National Comprehensive Cancer Network (NCCN) guidelines (2011) (5) 

 National Cancer Institute PDQ Thyroid Cancer Treatment (2012) (6) 

 Medullary Thyroid Cancer: Management Guidelines of the American Thyroid Association (7) 

 

Indications for radiotherapy and changes to the optimal utilisation model 

The indications for external beam radiotherapy in the original CCORE model of optimal radiotherapy 

utilisation for thyroid cancer have been reviewed and updated in the optimal utilisation tree based on 

the latest guideline recommendations (see Figure 1 and Table 1). Some changes have been made to 

the optimal radiotherapy utilisation model for thyroid cancer as described below. 

 

Differentiated thyroid cancer: In the revised model of optimal radiotherapy utilisation, EBRT is 

recommended for unresectable disease, for gross residual disease following surgery when radioactive 

iodine (RAI) would likely be ineffective, for neck recurrences not amenable to treatment with RAI or 

surgery and for bone and brain metastases. The original model of optimal radiotherapy utilisation 

recommended EBRT for bone and brain metastases and for ‘persistent’ neck recurrences; however 

the data used in the original tree for ‘persistent’ neck recurrences in fact referred to all neck 

recurrences. Neck recurrences from differentiated thyroid cancer are initially amenable to treatment 

with radioactive iodine or surgery (8) and EBRT would be indicated only as a final option after 

repeated treatment with radioactive iodine or surgery.  
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Medullary thyroid cancer: In medullary thyroid cancer, the original model of optimal radiotherapy 

utilisation recommended EBRT for patients with locally advanced disease, bone and brain 

metastases. However, the ATA and BTA guidelines recommend that locally advanced disease should 

be managed surgically with total thyroidectomy and neck dissection (central +/- lateral dissection 

depending on extent of lymph node involvement). In the revised utilisation model, EBRT is 

recommended for patients who undergo a gross incomplete resection and for brain and bone 

metastases, but not for locally advanced disease. It is possible that patients with locally advanced 

disease may later develop bone or brain metastases and this is not accounted for in the tree; this 

group would constitute a very small proportion of all patients with thyroid cancer and is therefore 

unlikely to have much effect on the optimal radiotherapy utilisation rate. 

 

Levels of evidence 

The levels of evidence supporting the indications for radiotherapy in thyroid cancer are unchanged, 

with the evidence still derived from retrospective studies. There is no high-level evidence for a benefit 

from treatment of differentiated thyroid carcinoma with adjuvant EBRT since no prospective 

randomised trials have been completed (a European trial closed due to failure to accrue patients) 

(9;10). The only indications for radiotherapy in thyroid cancer that are supported by level I-II evidence 

are treatment of bone and brain metastases (accounting for 6 out of 14 outcome branches in the 

model that have an indication of radiotherapy).  The updated model predicts that 4% of the entire 

thyroid cancer population have an indication for radiotherapy and that 25% of these (ie 1% of the 

total) have an indication based on level I-II evidence of benefit. 

 

Changes to Epidemiological Data 

The epidemiological data for the revised thyroid cancer tree were identified through extensive 

electronic searches using the key words ‘thyroid cancer’, ‘external beam radiotherapy’, ‘epidemiology 

thyroid cancer’, ‘incidence’, ‘patterns of care’, ‘patterns of treatment’, ‘extent of disease’, ‘neck 

recurrence’, ‘follow up’, ‘outcomes’, ‘unresectable’ in various combinations. This has been applied 

particularly to the early branches in the tree for which national or state level data on cancer incidence 

rates and stages are available. The epidemiological data together with their sources and hierarchical 

level are documented in Table 2.  

 

Incidence of Thyroid Cancer:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) have been 

updated, with the most recent data available being 2007 data. The latest ACIM (Australian Cancer 

Incidence and Mortality) book published by AIHW in 2010 reports that in 2007, thyroid cancer 

accounted for 1.6% of all cancer in Australia (11). In the original radiotherapy utilisation study, thyroid 

cancer accounted for only 1% of all cancer in Australia (based on AIHW data for the year 1998). This 

increased incidence of thyroid cancer in Australia corresponds to the increased incidence reported 

internationally (12;13). 
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Thyroid cancer incidence patterns in the United States by histologic type have been reported for the 

years 1992-2006 using SEER data (14). These data have been used in the optimal utilisation tree 

since they are of higher quality and more recent than the previous data used. Papillary cancer is the 

predominant histological type of differentiated thyroid cancer in developed countries (follicular cancer 

is common in developing and iodine-deficient countries) (15). The ratio of papillary to follicular cancer 

in Australia is likely to be similar to the United States.  

 

Data were extracted from the SEER database for the years 2002-2007 to determine the proportion of 

all papillary and follicular carcinomas that were unresectable (16). The most recent data available 

were used, since surgical techniques are assumed to have advanced with time. We found that 99 out 

of a total of 40,118 cases of papillary carcinoma either had EBRT and no surgery, or had pre-

operative EBRT. This indicates that 0.25% of papillary carcinomas diagnosed in the above period 

were unresectable. For follicular carcinoma, 30 out of a total of 2936 cases had either EBRT and no 

surgery, or had pre-operative EBRT, indicating that 1.0% of all cases were unresectable. These data 

have been used in the optimal utilisation tree. 

 

Hay reported that in 107 out of  2444 cases (4%) of papillary carcinoma who underwent definitive 

primary surgical therapy at the Mayo clinic, the surgeon reported that the tumour excision was 

incomplete with the persistence of gross residual disease at the conclusion of the initial neck 

operation (17). Andersen et al reported that 8 out of a total of 163 patients (5%) with follicular cancer 

treated by the head and neck service of Memorial Sloan-Kettering Cancer Center were found to have 

had extrathyroidal extension during surgery (18). Extrathyroidal extension was defined as extension of 

the primary tumour outside the capsule of the thyroid gland with invasion into surrounding structures 

such as the trachea, larynx, strap muscles and recurrent laryngeal nerve (all patients were treated 

surgically).  

 

Verburg et al reported on a retrospective review of 51 patients with papillary carcinoma and lymph 

node metastases who were treated with I
131

 ablation (19). After a median follow-up of 84 months, 34 

patients received additional treatment (I
131 

or surgery or both) and of these 34 patients, 3 patients also 

required EBRT for lymph node metastases that did not take up I
131

.  Creach et al reported that of 95 

patients with differentiated thyroid cancer and persistent lymph node disease treated with I
131

, 9% 

developed recurrent disease within cervical lymph nodes during follow-up of whom 6 were treated 

with surgery and 3 were treated with additional I
131

 therapy (no patients were reported to receive 

EBRT) (20). Based on these two studies, in the optimal utilisation model we have assumed that 3% of 

patients with neck recurrences would require treatment with EBRT (average rate of Verburg and 

Creach). 

 

Sciuto et al reported on the natural history and clinical outcome of 1503 patients with differentiated 

thyroid carcinoma treated by total thyroidectomy and radioactive iodine (21). The patient stage 

distribution was  82% in stages I or II, 16% in stage III and 2% in stage IV.  A complete response to 
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I
131

 therapy was achieved in 1281 patients (85%) while a further 165 patients (11%) had a partial 

response to I
131

. The response rate to I
131

 of 85% has been used in the optimal utilisation tree to 

represent the proportion of patients with differentiated thyroid carcinoma and gross residual disease 

after surgery that would respond to RAI (not all of the patients in the series of Sciuto et al had gross 

residual disease, however it has been assumed that this would not affect the response rate to RAI 

and no better data could be sourced).  

 

Panigrahi et al reported on American practice patterns with regard to 2033 patients with medullary 

thyroid carcinoma identified from the SEER database (22). Of the 1514 patients with surgical 

information available, 209 (14%) had a gross incomplete resection. 

 

Abraham et al reported on the long-term outcomes of surgical treatment of 94 cases of medullary 

cancer in Sydney (23). All patients had total thyroidectomy with bilateral central neck dissection +/- 

lateral neck dissection (there was no mention of any cases of incomplete resection). The patients 

were followed up for a mean of 6.2 years, over which 22% developed local recurrence and 16% 

developed distant recurrence. 

 

Estimation of the Optimal Radiotherapy Utilisation Rate  

Based on the most recent evidence on the efficacy of radiotherapy and on epidemiological data on 

the occurrence of indications for radiotherapy, the proportion of all thyroid cancer patients in whom 

radiotherapy would be recommended is 4% (Table 1 and Figure 1). The original optimal radiotherapy 

utilisation rate derived in 2003 for thyroid cancer was 10%. The reduction in the optimal utilisation rate 

can be partly attributed to the change in the histological distribution of thyroid cancer (with an 

increased proportion of papillary cancer) and partly to changes that have been made to the optimal 

utilisation model. Changes to the optimal utilisation model have resulted in the proportion of patients 

with papillary cancer in whom EBRT is recommended falling from 4% in the original model to 2% in 

the revised model (the reduction is mainly due to EBRT being recommended only for 3% of neck 

recurrences instead of for all neck recurrences). In follicular cancer, the optimal utilisation rate has 

fallen from 6.5% in the original model to 6% in the revised model. The proportion of patients with 

medullary cancer in whom EBRT is optimally recommended is reduced from 79% in the original 

model to 21% in the revised model, due to the removal of recommendation of EBRT for locally 

advanced disease in the revised model. A SEER review of patients with medullary cancer diagnosed 

between 1973 and 2006 reported that post-operative EBRT was administered to 33% of patients who 

had incomplete resection and 6% of patients with complete resection (22). 
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Sensitivity Analysis 

Univariate sensitivity analysis was undertaken (Figure 2) to assess any changes in the optimal 

radiotherapy utilisation rate that would result from different estimates of the proportions of patients 

with particular attributes as mentioned in Table 2. The variability in the estimate of optimal 

radiotherapy utilisation due to these uncertainties was 1% and the expected value ranged from 4% to 

5% as shown in the Tornado diagram (Figure 2). 

 

Concurrent Chemoradiotherapy in Thyroid Cancer 

The indications for radiotherapy in thyroid cancer were reviewed to identify any indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. The 

guidelines currently do not recommend concurrent chemo-radiotherapy in thyroid cancer except as 

part of a clinical trial. The NCI PDQ guidelines mention concurrent chemoradiotherapy as a “treatment 

option under clinical evaluation” in anaplastic thyroid cancer, stating that “the combination of 

chemotherapy plus radiation therapy in patients following complete resection may provide prolonged 

survival but has not been compared to any one modality alone.”  The NCCN guidelines also mention 

concurrent chemoradiotherapy as a treatment option to “consider” in anaplastic thyroid cancer. Since 

none of the guidelines specifically recommend concurrent chemoradiotherapy, it has not been 

implemented into the optimal utilisation tree.  
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Figure 1.  Revised Optimal Radiotherapy Utilisation Tree for Thyroid Cancer 
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Figure 2. Tornado diagram for univariate sensitivity analyses 
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Table 1: Thyroid Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all thyroid cancer 

with that indication 

References 

Yes/ No Updated 

value 

1 Papillary thyroid cancer, 

resectable, local recurrence 

not responsive to RAI or Sx 

Yes Yes III Yes <0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 

 

4 Papillary thyroid cancer, 

resectable, no local 

recurrence, bone 

metastases not responsive 

to RAI 

No Yes I Yes 0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 

 

5 Papillary thyroid cancer, 

resectable, no local 

recurrence, brain 

metastases  

No Yes II Yes <0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 
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Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all thyroid cancer 

with that indication 

References 

Yes/ No Updated 

value 

9 Papillary thyroid cancer, 

resectable, gross residual 

disease not responsive to 

RAI 

Yes Yes III Yes 0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 

 

10 Papillary thyroid cancer, 

unresectable 

Yes Yes III Yes <0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 

 

11 Follicular thyroid cancer, 

resectable, local recurrence 

not responsive to RAI or Sx 

Yes Yes III Yes <0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 

 

14 Follicular thyroid cancer, 

resectable, no local 

recurrence, bone 

metastases not responsive 

to RAI 

No Yes I Yes <0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 
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Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all thyroid cancer 

with that indication 

References 

Yes/ No Updated 

value 

15 Follicular thyroid cancer, 

resectable, no local 

recurrence, brain 

metastases 

No Yes II Yes <0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 

 

19 Follicular thyroid cancer, 

resectable, gross residual 

disease not responsive to 

RAI 

Yes Yes III Yes <0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 

 

20 Follicular thyroid cancer, 

unresectable 

Yes Yes III Yes <0.01 ATA (1), BTA (2), ETA(3), 

ESMO (4), NCCN (5), 

PDQ (6) 

 

22 Medullary thyroid cancer, 

complete resection, bone 

metastases 

No Yes I Yes <0.01 ATA (7), ETA (3), ESMO 

(4), NCCN (5), PDQ (6) 

 

23 Medullary thyroid cancer, complete 

resection, brain metastases 

No Yes II Yes <0.01 ATA (7), ETA (3), ESMO 

(4), NCCN (5), PDQ (6) 
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Updates 2011 

Outcome 

No. in 

Tree 

Clinical Scenario Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all thyroid cancer 

with that indication 

References 

Yes/ No Updated 

value 

26 Medullary thyroid cancer, 

gross incomplete resection 

Yes Yes III Yes <0.01 ATA (7), ETA (3), ESMO 

(4), NCCN (5), PDQ (6) 

 

27 Anaplastic thyroid cancer No Yes III Yes 0.01 ETA (3), ESMO (4), 

NCCN (5), PDQ (6) 

 

Updated proportion of all patients with thyroid cancer in whom radiotherapy is 

recommended 

0.04 (4%)  

Original proportion of all patients with thyroid cancer in whom radiotherapy is 

recommended (2002 study) 

0.10 (10%) 

Abbreviations: RAI – radioactive iodine, Sx – surgery, ATA – American Thyroid Association, BTA – British Thyroid Association, ETA – European Thyroid Association, ESMO – 
European Society of Medical Oncology, NCCN – National Comprehensive Cancer Network, PDQ – National Cancer Institute Physician Data Query  
Levels of Evidence for Indications for Radiotherapy: Level I – evidence obtained from a systematic review of all relevant randomised controlled trials; Level II – evidence 
obtained from at least one properly-designed randomised controlled trial; Level III – evidence obtained from well-designed controlled trials without randomisation -these include 
trials with ‘pseudo-randomisation’ where a flawed randomisation method was used (eg. alternate allocation of treatments) or comparative studies with either comparative or 
historical controls; Level IV – evidence obtained from case series . Taken from the National Health and Medical Research Council (NHMRC) hierarchy of levels of evidence 
(24) 
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Table 2: Thyroid Cancer. The incidence of attributes used to define indications for radiotherapy 

Population or subpopulation 

of interest 

Attribute Proportion of 

populations with 

this attribute 

Quality of 

information 

References 

All registry Cancers Thyroid Cancer 0.016 (1.6%) α AIHW 2007(11) 

 

Thyroid Cancer Papillary histology 

 

0.86 γ SEER (14) 

Thyroid Cancer Follicular histology 

 

0.11 γ SEER (14) 

Thyroid Cancer Medullary histology 0.02 γ SEER (14) 

 

Papillary cancer 

 

Un-resectable 0.0025 γ SEER (16) 

Papillary cancer, (resectable), 

surgery 

gross residual disease 

following surgery 

0.04 ζ 

 

Hay et al (17) 

Papillary cancer, (resectable), 

surgery 

Local recurrence  0.03 

(0.03- 0.15) 

ζ 

 

Data and sources unchanged 

from original model 

Papillary cancer, surgery, local 

recurrence 

Not responsive to 

treatment with RAI or Sx 

 

0.03 λ  Verburg et al (19) 

Creach et al (20) 

Papillary cancer, surgery, no local 

recurrence 

Distant recurrence 0.04 

(0.03- 0.11) 

ζ 

 

Data and sources unchanged 

from original model 
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Population or subpopulation 

of interest 

Attribute Proportion of 

populations with 

this attribute 

Quality of 

information 

References 

Papillary cancer, surgery, distant 

recurrence 

Bone metastases 0.19 

(0.19-0.30) 

ζ 

 

Data and sources unchanged 

from original model 

Papillary cancer, surgery, distant 

recurrence, bone metastases 

Complete response to 

RAI 

0.10 ζ 

 

Data and sources unchanged 

from original model 

Papillary cancer, surgery, distant 

recurrence, no bone metastases 

Brain metastases 0.10 ζ 

 

Data and sources unchanged 

from original model 

Papillary cancer, resectable, gross 

residual disease following surgery 

Responsive to RAI 0.85 ζ Sciuto et al (21) 

Follicular Cancer Un-resectable  0.01 γ SEER (16) 

Follicular cancer, (resectable), 

surgery 

gross residual disease 

following surgery 

0.05 ζ 

 

Andersen et al (18) 

Follicular cancer, (resectable), 

surgery 

Local recurrence  0.02 

 

ζ 

 

Data and sources unchanged 

from original model 

Follicular cancer, surgery, local 

recurrence 

Not responsive to 

treatment with RAI or Sx 

0.03 λ Verburg et al (19) 

Creach et al (20) 

Follicular cancer, surgery, no local 

recurrence 

Distant recurrence 0.10 

 

ζ 

 

Data and sources unchanged 

from original model 

Follicular cancer, surgery, distant 

recurrence 

Bone metastases 0.52 

 

ζ 

 

Data and sources unchanged 

from original model 
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Population or subpopulation 

of interest 

Attribute Proportion of 

populations with 

this attribute 

Quality of 

information 

References 

Follicular cancer, surgery, distant 

recurrence, bone metastases 

Complete response to 

RAI 

0.10 ζ 

 

Data and sources unchanged 

from original model 

Follicular cancer, resectable, gross 

residual disease following surgery 

Responsive to RAI 0.85 ζ 

 

Sciuto et al (21) 

Medullary cancer Gross incomplete 

resection 

0.14 γ Panigrahi et al (SEER) (22) 

Medullary cancer, complete 

resection 

Local recurrence 0.22 λ Abraham et al (23) 

Medullary cancer, complete 

resection 

Distant recurrence 0.16 λ Abraham et al (23) 

Medullary cancer, distant 

recurrence 

Bone metastases 0.50 ζ 

 

Data and sources unchanged 

from original model 

Medullary cancer, distant 

recurrence, no bone metastases 

Brain metastases 0.02 ζ 

 

Data and sources unchanged 

from original model 
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UNKNOWN PRIMARY CANCER  

 

Evidence-based treatment guidelines for unknown primary cancer management issued by major 

international, national and provincial organisations reviewed for the model are those published after 

the previous radiotherapy utilisation study was completed (July 2003) up to the most recent ones 

published in 2012. 

 

Updated Guidelines 

The following new or updated guidelines were identified and reviewed since the original RTU study:  

 NCCN clinical practice guidelines on occult primary cancer, version 1, 2013 (1) 

 NCI carcinoma of unknown primary treatment PDQ, 2012 (2) 

 BC Cancer Agency primary unknown cancer management guidelines, 2005 (3) 

 NICE guidelines on diagnosis and management of metastatic malignant disease of 

unknown primary origin, 2010 (4) 

 

Indications for radiotherapy 

As in the original CCORE model, “unknown primary cancer” refers to patients presenting with 

metastatic cancer (most commonly adenocarcinoma of unknown primary, and also including 

carcinoma not otherwise specified, poorly differentiated carcinoma, melanoma or neuroendocrine 

carcinoma) in whom the primary tumour site is not detected. Metastatic cervical squamous cell 

carcinomas from a probable skin or head and neck primary are not discussed here, since they have 

been included in the head and neck section. 

 

All the indications for external beam radiotherapy in the original model have been reviewed and 

updated in the optimal utilisation tree based on the latest guideline recommendations (Table 1). The 

previous indications remain supported by current guidelines and there are no new indications 

recommended. 

 

Level of evidence 

According to the methods applied for the previous radiotherapy utilisation model the indications for 

radiotherapy for unknown primary cancer have been derived from evidence-based treatment 

guidelines issued by major international, national and provincial organisations. Based on guidelines 

review, all indications of radiotherapy for unknown primary cancer are supported by level I-III 

evidence, unchanged from the previous model. Three outcomes in the model have radiotherapy 

indications and 2 of these are supported by level I or II evidence comprising 33% of the unknown 

primary cancer population (Table 1 and Figure 1). 
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Epidemiology of cancer stages 

The epidemiological data in the unknown primary cancer utilisation tree have been reviewed to see if 

more recent data are available through extensive electronic search using the key words ‘Australia’, 

‘epidemiology unknown primary cancer’, ‘epidemiology carcinoma of unknown primary’, ‘incidence’, 

‘radiotherapy treatment’, ‘distant metastases’, ‘survival’, ‘treatment outcome’ in various combinations. 

If there is a change in the hierarchical quality of the epidemiological data, this has also been noted 

(Table 2).  

 

Since the completion of the previous radiotherapy utilisation project the national data on cancer 

statistics published by AIHW have been updated to more recent years till 2008 (5). The incidence of 

unknown primary cancer has decreased from 4% to 2% in Australia.  

 

In the original CCORE model of optimal radiotherapy utilisation for unknown primary cancer (6), data 

from Hess et al (7) were used to determine the proportion of patients with brain, bone or lymph node 

metastases (6%, 29% and 42% respectively), as their study was the largest single institutional study 

identified (N=1000). An updated search identified studies with smaller sample sizes (N=79 to 100) 

which reported proportions of patients with these metastases (8-10) (Table 2). In view of the 

significantly larger sample size, data from Hess et al (7) were used in the updated model.  

 

An alternative approach would be to use the weighted mean values of the 3 smaller studies in 

preference to the data of the much larger but older series. Culine et al (10) reported the number of 

patients with lymph node metastases by site, and it was unclear whether patients with multiple sites of 

lymph node involvement were counted more than once. Excluding the data on lymph node 

metastases from this series, the weighted mean values from these 3 studies were 6%, 25% and 44% 

for brain, bone and lymph node metastases respectively, which are very similar to the proportions 

reported by Hess et al (7). In the updated model, data from Hess et al (7) were used, with sensitivity 

analysis being undertaken to assess changes in the optimal utilisation rate that would result from the 

different proportions reported in the 3 smaller, more recent studies. 

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of radiotherapy and the most recent epidemiological data on the 

occurrence of indications for radiotherapy, the proportion of unknown primary cancer patients in 

whom radiotherapy would be recommended is 61% (Table 1 and Figure 1), unchanged from the 

original estimate. 

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of radiotherapy for unknown primary cancer were reviewed to identify those 

indications where radiotherapy is recommended in conjunction with concurrent chemotherapy as the 

first treatment. According to the best available evidence there are no indications identified for which 

concurrent chemoradiation is beneficial over radiotherapy alone as the first indicated treatment. 
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Sensitivity analysis 

Univariate sensitivity analysis has been undertaken to assess changes in the recommended unknown 

primary cancer radiotherapy utilisation rate that would result from different estimates of the 

proportions of patients with particular attributes as mentioned in Table 2. The variability in the 

estimate of optimal radiotherapy utilisation due to these uncertainties ranged from 55% to 68% as 

shown in the Tornado diagram (Figure 2).  
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Table 1: Unknown Primary Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original RTU study Updates 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

evidence 

Proportion 

of all 

unknown 

primary 

cancer 

Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all unknown 

primary cancer 

References 

Yes/ No Updated 

value 

1 Unknown primary, brain 

metastases 

II 0.06 No Yes 

 

II No 0.06 NCCN (1), NICE (4) 

2 Unknown primary, no 

brain metastases, bone 

metastases 

I 0.27 No Yes I No 0.27 NCCN (1) 

3 Unknown primary, no 

brain metastases, no 

bone metastases, 

symptomatic node 

metastases. 

III 0.28 No Yes III No 0.28 NCCN (1) 

Proportion of all unknown primary cancer patients 

in whom radiotherapy is recommended 

0.61 (61%) Updated proportion of all unknown primary cancer 

patients in whom radiotherapy is recommended 

0.61 (61%)  
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 Table 2: Unknown Primary Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original RTU study Updates 2012 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

All registry cancers Unknown 

primary cancer 

0.04 

 

α Yes 0.02 α AIHW 2012 (5)  

Unknown primary Brain 

metastases 

0.06 

0.07 

0.05 

0.07 

ζ 

ζ  

ζ 

ζ 

No 0.06 

0.09 

 

0.03 

 

0.05 

ζ 

ζ 

 

ζ 

 

θ 

Hess et al 1999 (7) 

Ponce Lorenzo et 

al 2007 (8) 

Yakushiji et al 2006 

(9) 

Culine et al 2003 

(10) 

 

Unknown primary, 

no brain 

metastases 

Bone 

metastases 

0.29 

0.13 

0.45 

0.20 

ζ 

ζ  

ζ 

ζ 

No 0.29 

0.24 

 

0.17 

 

0.33 

ζ 

ζ 

 

ζ 

 

θ 

Hess et al 1999 (7) 

Ponce Lorenzo et 

al 2007 (8) 

Yakushiji et al 2006 

(9) 

Culine et al 2003 

(10)  
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Original RTU study Updates 2012 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population 

with attribute 

Yes/ No 

Altered 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Comments 

Unknown primary , 

no brain 

metastases, no 

bone metastases 

Symptomatic 

node 

metastases 

0.42 

0.35 

0.45 

0.32 

ζ 

ζ  

ζ 

ζ 

No 0.42 

0.37 

 

0.52 

ζ 

ζ 

 

ζ 

 

Hess et al 1999 (7) 

Ponce Lorenzo et 

al 2007 (8) 

Yakushiji et al 2006 

(9) 
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Figure 1. Unknown primary cancer radiotherapy utilisation tree 
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Figure 2. Tornado diagram for univariate sensitivity analyses 
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UTERINE CORPUS MALIGNANCIES 

 

In the original EBRT and BT utilisation models the indications for EBRT and BT for uterine corpus 

malignancies were derived from evidence-based treatment guidelines issued by major national and 

international organisations until December 2004. The current updated model includes guidelines 

published until February 2012. 

 

Updated Guidelines 

The following clinical practice guidelines for the management of uterine corpus malignancies have not 

been updated:   

 (BCCA STS) British Columbia Cancer Agency: Cancer Management Guidelines >> 

Gynecology >> 6. Gynecological Sarcomas (1) 

 (SGOG) The Sydney Gynaecologic Oncology Group, Royal Prince Alfred and Liverpool 

Hospitals: Clinical Practice and Management Policies (2) 

 (ABS) ABS: American Brachytherapy Society Recommendations for High-Dose-Rate 

Brachytherapy for Carcinoma of the Endometrium (3) 

 

The following new or updated clinical practice guidelines for the management of uterine corpus 

malignancies were identified:   

 (FIGO) Federation Internationale de Gynecologie et d’Obstetrique: Staging classifications and 

clinical practice guidelines for gynaecologic cancers (4) 

 (PDQ) CancerNet PDQ Cancer Information Summaries: Treatment of Endometrial Cancer (5) 

 (PDQ) CancerNet PDQ Cancer Information Summaries: Treatment of Uterine Sarcomas (6) 

 (NCCN) National Comprehensive Cancer Network: Clinical Practice Guidelines in Oncology - 

v1.2012 – Uterine Neoplasms (7) 

 (INC/SFOG) Clinical Practice Guidelines for the Management of Patients With Endometrial 

Cancer in France (8) 

 (JSGO) Evidence-based guidelines for treatment of uterine body neoplasm in Japan: Japan 

Society of Gynecologic Oncology (9) 

 (NSW) NSW Gynaecological Oncology Group Best Practice Guideline, 2009 (10) 

 (CCO) Cancer Care Ontario: Adjuvant Radiotherapy in Women with Stage I Endometrial 

Cancer: A Clinical Practice Guideline (11) 

 (BCCA Ca) British Columbia Cancer Agency: Cancer Management Guidelines >> 

Gynecology >> 3. Endometrium (12) 

  (YCN) Yorkshire Cancer Network Guidelines for the Management of Gynaecological Cancers 

(13) 

 (ESMO) Endometrial Cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and 

follow-up (14) 
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The following previously used clinical practice guideline for the management of uterine corpus 

malignancies has been removed from the internet in order to be updated:   

 START: State of the Art Oncology in Europe. Cancer of the Endometrium (15) 

 

Indications for radiotherapy 

All the indications for EBRT and for BT in the original CCORE models of optimal RT and BT utilisation 

for uterine corpus malignancies were reviewed based on the latest guideline recommendations 

(Figures 1 and 2 and Tables 1 and 2). A number of changes to the tree design have occurred as a 

result of changes in evidence and guideline recommendations. 

 

Endometrioid cancer, Stage I. Previously, for endometrioid cancer, stage I, adjuvant RT was indicated 

if there were high risk pathological features, with BT being recommended if lymph nodes dissection 

(LND) had been performed and EBRT if not. In 2009, meta-analysis of ASTEC and NCIC EN.5 

randomised trials of LND was published, as well as the Italian randomised trial in the previous year, 

showing no disease control benefit from the addition of LND (16) (17), and two randomised trials have 

been published showing that patients with intermediate risk pathological features, without LND, have 

clinically, albeit not statistically, similar rates of pelvic control with BT or EBRT (18) (19). Therefore, in 

accordance with the guidelines that have been updated since some or all of this evidence emerged, 

including the NSW guidelines (10), the LND branches have been removed and BT is the 

recommended adjuvant treatment for intermediate risk disease (7) (8) (9) (10) (12) (14) and EBRT (5) 

(7) (8) (9) (11) (13) (2) (14) or EBRT and BT (5) (7) (8) (9) (10) (11) (12) (13) for high risk disease (8) 

(10) (12). Not all guidelines were explicit in defining risk categories, but defining Low Risk Disease as 

Grade 1-2 and Stage IA; Intermediate Risk Disease as Grade 3 and Stage IA, or Grade 1-2 and 

Stage 1B, or Low Risk with lympho-vascular invasion; and High Risk Disease as Grade 3 and Stage 

IB fits most closely to the majority of the guideline definitions  (5) (8) (9) (11) (12) (13) (14), as well as 

being similar to the definitions used in the trials (18) (19). 

 

Endometrioid cancer, Stage II. Stage IIA disease has been removed from the latest FIGO staging 

system and is classified (and treated as) stage I disease. 

 

Endometrioid cancer, Stage III. Stage IIIA, positive peritoneal cytology only, has been removed from 

the latest FIGO staging system and is classified (and treated as) stage I disease. 

 

Papillary Serous/Clear Cell Carcinoma. In the previous utilization trees, EBRT (and BT if loco-regional 

disease) were recommended for all patients. Guideline recommendations are now more 

heterogenous. Priority is given to the national guidelines over the state/provincial ones: for loco-

regional disease adjuvant RT is optional (NCCN), or adjuvant EBRT is recommended (INC/SFOG, 

JSGO), with addition of BT optional (INC/SFOG) (7) (8) (9) (10) (13) (2).  
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Uterine Tumours with Sarcomatous Elements. These tumours were not included in the previous RT 

utilization study. In the subsequent BT utilization study, EBRT (with or without BT), was incorporated 

into the utilization tree based on level III evidence and guideline recommendations. Subsequently, a 

Euorpean randomised trial of adjuvant EBRT for these tumours has been published, providing level II 

data in the favour of adjuvant EBRT for carcinosarcomas (improved pelvic control), but against this for 

true uterine sarcomas (20). BT was not included in the trial. Guidelines published since this trial 

recommend adjuvant EBRT alone (7) (8) (9) (10) (13) or with BT (7) (8) (9) (10) for carcinosarcomas, 

but not for true uterine sarcomas (9) (13).  

 

Changes to Epidemiological Data 

The epidemiological data in the uterine corpus malignancy utilization trees have been reviewed to 

identify whether more recent data are available through extensive electronic searches. These have 

been applied to the early branches in the trees for which national or state level data on cancer 

incidence rates, histologies, and stages are available. No changes to the hierarchical quality of the 

epidemiological data were identified, but there were changes in the magnitude of the indications 

based on up-dated SEER stage data (21) (Table 3).  

 

Incidence of Uterine Corpus Malignancies:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) has been updated, 

with the most recent data available being 2008 data. In 2008, uterine corpus malignancies accounted 

for 44.5% of gynaecological cancers, and 1.8% of all cancer in Australia (22). Table 3. 

 

Histopathological and Stage proportions for Uterine Corpus Malignancies 

The SEER database (21) provided the most recent population level data for stage distribution and 

histopathological subtype of uterine corpus malignancies, and these 2004-07 data were substituted 

for the previous 1973-1995 data used for the RTU tree and the 1997-2001 data used for the BTU tree 

(Table 3). 

 

Estimation of the Optimal External Beam Radiotherapy Utilisation Rate  

Based on the evidence of the efficacy of radiotherapy and the most recent epidemiological data on 

the occurrence of indications for EBRT, EBRT is recommended in 38% of all patients with uterine 

corpus malignancies in Australia (Table 1 and Figure 1). The previous optimal EBRT rate for uterine 

corpus malignancies derived in 2003 was 46%. The decrease in the revised optimal utilisation rate is 

predominantly due to identification of intermediate risk stage I endometrioid disease, requiring 

adjuvant BT only rather than EBRT, based on two randomised trials published since the previous 

report  (18) (19) and incorporated into guidelines (7) (8) (9) (10) (12) (14). The contribution of stage I 

(including previous IIA) endometrioid disease (representing some 2/3 of all uterine malignancies) to 

the optimal RTU decreased from 22% to 9% absolute.  

 



Page | 467  

 

Estimation of the Optimal Brachytherapy Utilisation Rate  

Based on the evidence of the efficacy of BT and the most recent epidemiological data on the 

occurrence of indications for BT, BT is recommended in 39% of all patients with uterine corpus 

malignancies in Australia (Table 2 and Figure 2). The previous optimal BT rate for uterine corpus 

malignancies derived in 2004 was 40%. The small decrease in the revised optimal utilisation rate is 

due to changes in the epidemiological data, and to changes in indications for BT. The new indication 

for BT for endometrioid cancer, stage I, intermediate risk, was balanced by reduced optimal utilisation 

for BT for other stages/histologies. 

 

Estimation of the Optimal Concurrent Chemoradiotherapy Utilisation Rate  

The indications for radiotherapy for uterine corpus malignancies were reviewed to identify the 

indications where radiotherapy is recommended in conjunction with concurrent chemotherapy (CRT) 

as the first treatment. None of the guidelines supported concurrent CRT for uterine malignancies, 

which is currently considered experimental, and being tested in the PORTEC 3 randomised trial. 

Since none of the guidelines specifically recommend concurrent CRT, it has not been implemented 

into the optimal utilisation tree.  

 

Level of evidence 

The levels of evidence supporting the indications for EBRT and BT are essentially unchanged, the 

main difference being that BT is substituted for EBRT for endometrioid cancer, stage I, intermediate 

risk, based on level II evidence. Level I-II evidence supports the indications for 6.5% (absolute) of the 

total 38% EBRT optimal utilisation and 14% (absolute) of the total 39% BT optimal utilisation. 

 

Sensitivity Analyses 

Univariate sensitivity analyses were undertaken (Figures 3) to assess any changes in the optimal 

utilisation rate that would result from different estimates of the proportions of patients with particular 

attributes as mentioned in Table 3. There were no variables with significant uncertainty in the EBRT 

utilisation tree. In the previous model, the proportion of patients who undergo lymph node dissection 

in Australia was uncertain – as discussed above in “notes”, this factor has now been removed from 

the tree. In the case of optimal BT utilisation, there are a number of circumstances in which adjuvant 

RT is clearly indicated, but whether or not BT should be added to EBRT may be controversial, with 

disagreement between the guidelines and lack of or conflicting evidence. Therefore, Patterns Of Care 

Studies, generally from SEER (23) (24),  were used to provide an estimate of the likely proportion of 

patients in whom BT is indicated in addition to EBRT, and a range from 0% -100% was modelled. 

Optimal BT utilisation was 39%, and the range in the estimate due to these uncertainties was 37% - 

42%, as shown in the Tornado Diagram (Figure 3). 
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Figure 1. Revised Optimal External Beam Radiotherapy Utilisation Tree for Uterine Corpus Malignancies 

 

LVI, Lymphatic Vascular Space Invasion; RT, Radiotherapy; EBRT, External Beam Radiotherapy; BT, Brachytherapy 
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Figure 2. Revised Optimal Brachytherapy Utilisation Tree for Uterine Corpus Malignancies 

 

LVI, Lymphatic Vascular Space Invasion; RT, Radiotherapy; EBRT, External Beam Radiotherapy; BT, Brachytherapy 
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Table 1: Uterine Corpus Malignancies. Indications for External Beam Radiotherapy - Levels and sources of evidence 

 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

1 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; Low 

Risk Disease; Nil LVI; 

Vault recurrence without 

distant metastases 

RT for Stage 

I (and IIA), 

Medically 

Operable: 

Adjuvant if 

Adverse 

Histology 

and no LND;  

or for 

Recurrence 

 

IV 

0.19  

EBRT and 

BT 
Yes IV n/a 0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

YCN (13), 

SGOG (2), 

ESMO (14), 

ABS (3) 

2 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; Low 

Risk Disease; Nil LVI; 

Other Pelvic 

Recurrence 

IV EBRT Yes IV n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

YCN (13), 

SGOG (2), 

ESMO (14), 

ABS (3) 



Page | 471  

 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

3 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; Low 

Risk Disease; Nil LVI; 

Nil Pelvic Recurrence; 

Distant Recurrence; 

Brain Metastases 

II* EBRT Yes II n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 

4 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; Low 

Risk Disease; Nil LVI; 

Nil Pelvic Recurrence; 

Distant Recurrence; Nil 

Brain Metastases; 

Painful Bone 

Metastases 

I EBRT Yes I n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

5 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; Low 

Risk Disease; Nil LVI; 

Nil Pelvic Recurrence; 

Distant Recurrence; Nil 

Brain Metastases; Nil 

Painful Bone 

Metastases; Painful 

Other Metastatic Sites 

III EBRT Yes III n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 

9 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Pelvic 

Recurrence 

IV 
(BT then) 

EBRT 
Yes IV n/a 0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

YCN (13), 

SGOG (2), 

ESMO (14), 

ABS (3) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

10 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Distant 

Recurrence; Brain 

Metastases 

II* 
(BT then) 

EBRT 
Yes II n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 

11 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Painful 

Bone Metastases 

I 
(BT then) 

EBRT 
Yes I n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

12 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Nil Painful 

Bone Metastases; 

Painful Other Metastatic 

Sites 

III 
(BT then) 

EBRT 
Yes III n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 

15 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

High Risk Disease 

(Adjuvant RT); Adjuvant 

RT includes EBRT only 

II EBRT Yes II n/a 0.02 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

CCO (11), 

YCN (13) 

SGOG (2), 

ESMO (14) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

16 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

High Risk Disease, 

(Adjuvant RT); Adjuvant 

RT includes EBRT and 

BT 

II 
EBRT and 

BT 
Yes II n/a 0.01 

INC/SFOG (8), 

NSW (10), 

BCCA (12) 

17 

Carcinoma (non-

PS/CC); Stage I; 

Medically Inoperable 

RT IV** 0.03 
EBRT and 

BT 
Yes IV Yes 0.04 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ABS (3) 

18 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes EBRT only 

RT for all 

Stage IIB 

disease 

III 

0.10 for all 

Stage IIB 

and III 

EBRT Yes III n/a 0.01 

PDQ (5), 

NCCN (7) 

JSGO (9), 

YCN (13), 

SGOG (2) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

19 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes EBRT and 

BT 

III 
EBRT and 

BT 
Yes III n/a 0.02 

PDQ (5), 

NCCN (7), 

INC/SFOG (8), 

NSW (10), 

BCCA (12), 

ESMO (14) 

20 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Pelvic 

Recurrence 

n/a 
(BT then) 

EBRT 
Yes IV n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

YCN (13), 

SGOG (2), 

ESMO (14), 

ABS (3) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

21 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Distant 

Recurrence; Brain 

Metastases 

n/a 
(BT then) 

EBRT 
Yes II n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 

22 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Painful 

Bone Metastases 

n/a 
(BT then) 

EBRT 
Yes I n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

23 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Nil Painful 

Bone Metastases; 

Painful Other Metastatic 

Sites 

n/a 
(BT then) 

EBRT 
Yes III n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14) 

27 

Carcinoma (non-

PS/CC); Stage II; 

Medically Inoperable 

n/a 
EBRT and 

BT 
Yes IV n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ABS (3) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

28 

Carcinoma (non-

PS/CC); Stage IIIA; 

Medically Operable 

(Adjuvant RT); Adjuvant 

RT includes EBRT only 

RT for all 

Stage III 

disease 

III EBRT Yes III n/a 0.02 

PDQ (5), 

NCCN (7), 

NSW (10), 

SGOG (2), 

ESMO (14) 

29 

Carcinoma (non-

PS/CC); Stage IIIA; 

Medically Operable 

(Adjuvant RT); Adjuvant 

RT includes EBRT and 

BT 

III 
EBRT and 

BT 
Yes III n/a 0.01 

NCCN (7), 

INC/SFOG (8), 

BCCA (12), 

YCN (13) 

30 

Carcinoma (non-

PS/CC); Stage IIIA; 

Medically Inoperable 

n/a 
EBRT and 

BT 
Yes IV n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ABS (3) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

31 
Carcinoma (non-

PS/CC); Stage IIIB 
n/a 

EBRT and 

BT 
Yes III n/a 0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

NSW (10), 

BCCA (12), 

ESMO (14), 

ABS (3) 

32 

Carcinoma (non-

PS/CC); Stage IIIC; 

Medically Operable; 

Adjuvant RT includes 

EBRT only 

n/a EBRT Yes III n/a 0.03 

FIGO (4), PDQ 

(5), NCCN (7), 

NSW (10), 

SGOG (2), 

ESMO (14) 

33 

Carcinoma (non-

PS/CC); Stage IIIC; 

Medically Operable; 

Adjuvant RT includes 

EBRT and BT 

n/a 
EBRT and 

BT 
Yes III n/a 0.02 

INC/SFOG (8), 

NSW (10), 

BCCA (12), 

YCN (13) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

34 

Carcinoma (non-

PS/CC); Stage IIIC; 

Medically Inoperable 

n/a 
EBRT and 

BT 
Yes IV n/a <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ABS (3) 

35 
Carcinoma (non-

PS/CC); Stage IVA 

RT only for 

Stage IV with 

brain 

metastases 

or sympt. 

other sites 

n/a 0.01 
EBRT and 

BT 
Yes IV n/a 0.01 

PDQ (5), 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ESMO (14), 

ABS (3) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

36 
Carcinoma (non-

PS/CC); Stage IVB 
n/a EBRT Yes IV n/a 0.03 

FIGO (4), PDQ 

(5), 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

CCO (11), 

SGOG (2), 

ESMO (14), 

ABS (3) 

37 

Carcinoma (PS/CC); 

Loco-Regional Disease 

Only; Adjuvant RT 

includes EBRT only 

RT IV** 0.13 EBRT Yes IV n/a 0.03 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

YCN (13), 

SGOG (2) 
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Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 
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of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 
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level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

38 

Carcinoma (PS/CC); 

Loco-Regional Disease 

Only; Adjuvant RT 

includes EBRT and BT 

IV** 
EBRT and 

BT 
Yes IV n/a 0.02 

NCCN (7), 

INC/SFOG (8), 

YCN (13), 

SGOG (2) 

39 
Carcinoma (PS/CC); 

Distant Metastases 
IV** EBRT Yes IV n/a 0.02 

FIGO (4), PDQ 

(5), 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

CCO (11), 

SGOG (2), 

ESMO (14), 

ABS (3) 

40 

Carcinosarcoma; Loco-

Regional Disease; 

Adjuvant RT includes 

EBRT only 

Nil n/a n/a EBRT Yes II Yes 0.03 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

YCN (13) 



Page | 484  
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Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 

updated 

Current 

level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

41 

Carcinosarcoma; Loco-

Regional Disease; 

Adjuvant RT includes 

EBRT and BT 

Nil n/a n/a 
EBRT and 

BT 
Yes II Yes 0.01 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10) 

42 
Carcinosarcoma; 

Distant Metastases 
Nil n/a n/a EBRT Yes IV Yes 0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

CCO (11), 

SGOG (2), 

ESMO (14), 

ABS (3) 
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Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original RTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

for EBRT 

Proportion 

of all 

Uterine  

Cancers 

Treatment 

Indicated 

Guideline 
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level of 

evidence 

for EBRT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

44 
Sarcoma; Distant 

Metastases 
Nil n/a n/a EBRT Yes IV Yes 0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

INC/SFOG (8), 

JSGO (9), 

NSW (10), 

CCO (11), 

SGOG (2), 

ESMO (14), 

ABS (3) 

Proportion of all patients with uterine corpus malignancies in 

whom EBRT was recommended 

0.46 

(46%) 

Updated Proportion of all patients with 

uterine corpus malignancies in whom EBRT 

is recommended 

0.38 

(38%) 
 

*Level of evidence in original RTU study erroneously reported to be III rather than II 
**Level of evidence in original RTU study erroneously reported to be III rather than IV 
Abbreviations: Nos, Numbers; RTU, Radiotherapy Utilisation; PS/CC, Papillary Serous / Clear Cell Carcinoma; LVI, Lymphatic Vascular Space Invasion; RT, Radiotherapy; 
EBRT, External Beam Radiotherapy; BT, Brachytherapy 
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Table 2: Uterine Corpus Malignancies. Indications for Brachytherapy - Levels and sources of evidence 

 

 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original BTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

For BT 

Proportion 

of all 

Uterine 

Cancers 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

For BT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

1 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; Low 

Risk Disease; Nil LVI; 

Vault recurrence without 

distant metastases 

No IR Group 

 

BT for Stage 

I (and IIA), 

Medically 

Operable: 

Adjuvant if 

Adverse 

Histology 

and LND;  

or for Vault 

IV 

0.21  

EBRT and 

BT 
Yes IV n/a 0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), NSW 

(10), YCN (13), 

SGOG (2), 

ESMO (14), 

ABS (3) 

8 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; Low 

Risk Disease; LVI 

IV BT Yes IV n/a 0.09 NSW (10) 
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Tree 

Clinical Scenario Original BTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

For BT 

Proportion 

of all 

Uterine 

Cancers 

Change of 

Indication 

Guideline 
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Current 

level of 

evidence 

For BT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

9 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Pelvic 

Recurrence 

Recurrence  

n/a 
BT (then 

EBRT) 
Yes II n/a 0.01 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), NSW 

(10), BCCA 

(12), ESMO 

(14) 

10 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Distant 

Recurrence; Brain 

Metastases 

n/a 
BT (then 

EBRT) 
Yes II n/a <0.01 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), NSW 

(10), BCCA 

(12), ESMO 

(14) 
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proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

11 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Painful 

Bone Metastases 

n/a 
BT (then 

EBRT) 
Yes II n/a <0.01 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), NSW 

(10), BCCA 

(12), ESMO 

(14) 
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Change of 
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Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

12 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Nil Painful 

Bone Metastases; 

Painful Other Metastatic 

Sites 

n/a 
BT (then 

EBRT) 
Yes II n/a <0.01 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), NSW 

(10), BCCA 

(12), ESMO 

(14) 
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proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

13 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Nil Painful 

Bone Metastases; Nil 

Painful Other Metastatic 

Sites 

n/a BT Yes II n/a 0.01 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), NSW 

(10), BCCA 

(12), ESMO 

(14) 

14 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

Intermediate Risk 

Disease (Adjuvant BT); 

Nil Recurrence 

n/a BT Yes II n/a 0.12 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), NSW 

(10), BCCA 

(12), ESMO 

(14) 



Page | 491  

 

 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original BTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

For BT 

Proportion 
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For BT 
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proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

16 

Carcinoma (non-

PS/CC); Stage I; 

Medically operable; 

High Risk Disease, 

(Adjuvant RT); Adjuvant 

RT includes EBRT and 

BT 

III 
EBRT and 

BT 
Yes III n/a 0.01 

INC/SFOG (8), 

NSW (10), 

BCCA (12) 

17 

Carcinoma (non-

PS/CC); Stage I; 

Medically Inoperable 

EBRT and 

BT 
IV 0.04 

EBRT and 

BT 
Yes IV No 0.04 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ABS (3) 



Page | 492  

 

 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original BTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

For BT 

Proportion 

of all 

Uterine 

Cancers 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

For BT 

Change to 

proportion of all 

Uterine Cancers 
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19 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes EBRT and 

BT 
EBRT and 

BT for all IIB 

post simple 

hyst. 

III 0.03 

EBRT and 

BT 
Yes III Yes 0.02 

NCCN (7), 

INC/SFOG (8), 

ESMO (14) 

20 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Pelvic 

Recurrence 

BT (then 

EBRT) 
Yes III Yes <0.01 

FIGO (4), 

NCCN (7), 

NSW (10), YCN 

(13), ESMO 

(14) 
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21 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Distant 

Recurrence; Brain 

Metastases 

BT (then 

EBRT) 
Yes III Yes <0.01 

NCCN (7), 

NSW (10), YCN 

(13), ESMO 

(14) 
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22 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Painful 

Bone Metastases 

BT (then 

EBRT) 
Yes III Yes <0.01 

NCCN (7), 

NSW (10), YCN 

(13), ESMO 

(14) 



Page | 495  

 

 

Outcome 

Nos. in 

Updated 

Tree 

Clinical Scenario Original BTU study Updates 2012 

Treatment 

Indicated 

Level of 

Evidence 

For BT 

Proportion 

of all 

Uterine 

Cancers 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

For BT 

Change to 

proportion of all 

Uterine Cancers 

References 

        Yes/No Updated 

value 

 

23 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Nil Painful 

Bone Metastases; 

Painful Other Metastatic 

Sites 

BT (then 

EBRT) 
Yes III Yes <0.01 

NCCN (7), 

NSW (10), YCN 

(13), ESMO 

(14) 
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24 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; 

Recurrence; Distant 

Recurrence; Nil Brain 

Metastases; Nil Painful 

Bone Metastases; Nil 

Painful Other Metastatic 

Sites 

BT Yes III Yes <0.01 

NCCN (7), 

NSW (10), YCN 

(13), ESMO 

(14) 
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25 

Carcinoma (non-

PS/CC); Stage II; 

Medically operable; 

Simple Hysterectomy 

(Adjuvant RT); Adjuvant 

RT includes BT only; Nil 

Recurrence 

BT Yes III Yes 0.01 

NCCN (7), 

NSW (10), YCN 

(13), ESMO 

(14) 

27 

Carcinoma (non-

PS/CC); Stage II; 

Medically Inoperable 

EBRT and 

BT 
n/a <0.01 

EBRT and 

BT 
Yes IV No <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ABS (3) 
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29 

Carcinoma (non-

PS/CC); Stage IIIA; 

Medically Operable 

(Adjuvant RT); Adjuvant 

RT includes EBRT and 

BT 

EBRT and 

BT 
IV <0.01 

EBRT and 

BT 
Yes IV Yes 0.01 

NCCN (7), 

INC/SFOG (8), 

BCCA (12), 

YCN (13) 

30 

Carcinoma (non-

PS/CC); Stage IIIA; 

Medically Inoperable 

EBRT and 

BT 
IV <0.01 

EBRT and 

BT 
Yes IV No <0.01 

PDQ (5), NCCN 

(7), JSGO (9), 

NSW (10), 

SGOG (2), ABS 

(3) 

31 
Carcinoma (non-

PS/CC); Stage IIIB 

EBRT and 

BT 
IV 0.01 

EBRT and 

BT 
Yes IV No 0.01 

FIGO (4), 

INC/SFOG (8), 

NSW (10), 

BCCA (12), 

ESMO (14), 

ABS (3) 
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33 

Carcinoma (non-

PS/CC); Stage IIIC; 

Medically Operable; 

Adjuvant RT includes 

EBRT and BT 

EBRT and 

BT 
III 0.04 

EBRT and 

BT 
Yes III Yes 0.02 

INC/SFOG (8), 

NSW (10), 

BCCA (12), 

YCN (13) 

34 

Carcinoma (non-

PS/CC); Stage IIIC; 

Medically Inoperable 

EBRT and 

BT 
IV <0.01 

EBRT and 

BT 
Yes IV No <0.01 

FIGO (4), PDQ 

(5), NCCN (7), 

JSGO (9), 

NSW (10), 

SGOG (2), 

ABS (3) 

35 
Carcinoma (non-

PS/CC); Stage IVA 

EBRT and 

BT 
IV 0.01 

EBRT and 

BT 
Yes IV No 0.01 

PDQ (5), NCCN 

(7), INC/SFOG 

(8), NSW (10), 

ABS (3) 
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38 

Carcinoma (PS/CC); 

Loco-Regional Disease 

Only; Adjuvant RT 

includes EBRT and BT 

EBRT and 

BT 
IV 0.02 

EBRT and 

BT 
Yes IV No 0.02 

NCCN (7), 

INC/SFOG (8), 

NSW (10), YCN 

(13), SGOG (2) 

41 

Carcinosarcoma; Loco-

Regional Disease; 

Adjuvant RT includes 

EBRT and BT 

EBRT and 

BT 
IV 0.01 

EBRT and 

BT 
Yes IV No 0.01 

NCCN (7), 

INC/SFOG (8), 

JSGO (9), NSW 

(10) 

Proportion of all patients with uterine corpus malignancies in 

whom BT was recommended 

0.40 

(40%) 

Updated Proportion of all patients with 

uterine corpus malignancies in whom BT is 

recommended 

0.39 

(39%) 
 

Abbreviations: Nos, Numbers; BTU, Brachytherapy Utilisation; PS/CC, Papillary Serous / Clear Cell Carcinoma; LND, Lymph Node Dissection; LVI, Lymphatic Vascular Space 

Invasion; RT, Radiotherapy; EBRT, External Beam Radiotherapy; BT, Brachytherapy; Hyst, Hysterectomy 
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Table 3: Uterine Corpus Malignancies. The incidence of attributes used to define indications for radiotherapy 

 

Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

All registry cancers Gynaecological cancer 
0.037 (RTU) 

0.045 (BTU) 
α Yes 0.039 α 

AIHW 2011 

(22) 

All gynaecological cancer 
Uterine corpus 

malignancies 

0.37 (RTU) 

0.41 (BTU) 
α Yes 0.45 α 

AIHW 2011 

(22) 

Uterine corpus malignancies Carcinoma (non-PS/CC) 
0.87 (RTU) 

0.90 (BTU) 
γ Yes 0.84 γ 

SEER 2004-

2007 (21) 

Carcinoma (non-PS/CC) Stage I 
0.72 (RTU) 

0.76 (BTU) 
γ Yes 0.79 γ 

SEER 2004-

2007 (21) 

Carcinoma (non-PS/CC), Stage I Medically operable 
0.95 (RTU) 

0.94 (BTU) 

ζ  

 

Yes 

No 
0.94 No n/a 

Carcinoma (non-PS/CC), Stage I; 

Medically operable 

Low Risk Disease: Stage 

IA and Grade 1-2 
n/a n/a Yes 0.74 γ 

SEER 1997-

2001 (23) 

Carcinoma (non-PS/CC), Stage I; 

Medically operable;  Low Risk Disease 
Nil LVI 0.81 (BTU) ζ No 0.81 No n/a 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Low Risk Disease; 

Nil LVI 

Vault recurrence without 

distant metastases 
0.02 (BTU) θ No 0.02 No n/a 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Low Risk Disease; 

Nil LVI 

Pelvic side-wall 

recurrence without distant 

metastases 

0.01 (BTU) θ No 0.01 No n/a 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; LND; Low Risk 

Disease; Nil Pelvic Recurrence 

Distant Recurrence 0.02 (RTU) ζ No 0.02 No n/a 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Low Risk Disease; 

Nil LVI; Nil Pelvic Recurrence; Distant 

Recurrence 

Brain Metastases 0.03 (RTU) ζ No 0.03 No n/a 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Low Risk Disease; 

Nil LVI; Nil Pelvic Recurrence; Distant 

Recurrence; Nil Brain Metastases 

Painful Bone Metastases 0.06 (RTU) ζ No 0.06 No n/a 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Low Risk Disease; 

Nil LVI; Nil Pelvic Recurrence; Distant 

Recurrence; Nil Brain Metastases; Nil 

Painful Bone Metastases 

Painful Other Metastatic 

Sites 
0.06 (RTU) ζ No 0.06 No n/a 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Carcinoma (non-PS/CC), Stage I; 

Medically operable 

Intermediate Risk 

Disease: Stage IA and 

Grade 3, or Stage IB and 

Grade 1-2 

n/a n/a Yes 0.22 γ 
SEER 1997-

2001 (23) 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Intermediate Risk 

Disease (Adjuvant BT) 

Recurrence n/a n/a Yes 0.13 θ Nout et al (18) 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Intermediate Risk 

Disease (Adjuvant BT); Recurrence 

Pelvic Recurrence n/a n/a Yes 0.38 θ Nout et al (18) 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Intermediate Risk 

Disease (Adjuvant BT); Recurrence; 

Distant Recurrence 

Brain Metastases 0.03 (RTU) ζ No 0.03 No n/a 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Intermediate Risk 

Disease (Adjuvant BT); Recurrence; 

Distant Recurrence; Nil Brain 

Metastases 

Painful Bone Metastases 0.06 (RTU) ζ No 0.06 No n/a 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; Intermediate Risk 

Disease (Adjuvant BT); Recurrence; 

Distant Recurrence; Nil Brain 

Metastases; Nil Painful Bone 

Metastases 

Painful Other Metastatic 

Sites 
0.06 (RTU) ζ No 0.06 No n/a 

Carcinoma (non-PS/CC), Stage I; 

Medically operable 

High Risk Disease: Stage 

IB and Grade 3 
n/a n/a Yes 0.04 γ 

SEER 1997-

2001 (23) 

Carcinoma (non-PS/CC), Stage I; 

Medically operable; High Risk Disease 

Adjuvant RT includes 

EBRT only 
n/a n/a Yes 

0.69* 

γ 
SEER 1988-

2006 (24) Adjuvant RT includes 

EBRT and BT 
0.31* 

Carcinoma (non-PS/CC) Stage II** 0.08 (BTU) γ Yes 0.05 γ 
SEER 2004-

2007 (21) 

Carcinoma (non-PS/CC); Stage II Medically Operable 
0.95 (RTU) 

0.94 (BTU) 

ζ  

 

Yes 

No 
0.94 No n/a 

Carcinoma (non-PS/CC); Stage II; 

Medically operable 

Simple Hysterectomy 

(Adjuvant RT) 
0.84 γ No 0.84 No n/a 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Carcinoma (non-PS/CC); Stage II; 

Medically operable; Simple 

Hysterectomy (Adjuvant RT) 

Adjuvant RT includes 

EBRT only 
n/a n/a Yes 0.28 γ 

SEER 1995-

2005 (25) 

Carcinoma (non-PS/CC); Stage II; 

Medically operable; Simple 

Hysterectomy (Adjuvant RT) 

Adjuvant RT includes 

EBRT and BT 
n/a n/a Yes 0.54 γ 

SEER 1995-

2005 (25) 

Carcinoma (non-PS/CC); Stage II; 

Medically operable; Simple 

Hysterectomy (Adjuvant RT) 

Adjuvant RT includes BT 

only 
n/a n/a Yes 0.18 γ 

SEER 1995-

2005 (25) 

Carcinoma (non-PS/CC); Stage II; 

Medically operable; Simple 

Hysterectomy (Adjuvant RT); Adjuvant 

RT includes BT only 

Recurrence n/a n/a Yes 0.05 θ 
Rittenberg et 

al (26) 

Carcinoma (non-PS/CC); Stage II; 

Medically operable; Simple 

Hysterectomy (Adjuvant RT); Adjuvant 

RT includes BT only; Recurrence 

Pelvic Recurrence n/a n/a Yes 0.24 θ 
Rittenberg et 

al (26) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Carcinoma (non-PS/CC); Stage II; 

Medically operable; Simple 

Hysterectomy (Adjuvant RT); Adjuvant 

RT includes BT only; Recurrence; 

Distant Recurrence 

Brain Metastases 0.03 (RTU) ζ No 0.03 No n/a 

Carcinoma (non-PS/CC); Stage II; 

Medically operable; Simple 

Hysterectomy (Adjuvant RT); Adjuvant 

RT includes BT only; Recurrence; 

Distant Recurrence; Nil Brain 

Metastases 

Painful Bone Metastases 0.06 (RTU) ζ No 0.06 No n/a 

Carcinoma (non-PS/CC); Stage II; 

Medically operable; Simple 

Hysterectomy (Adjuvant RT); Adjuvant 

RT includes BT only; Recurrence; 

Distant Recurrence; Nil Brain 

Metastases; Nil Painful Bone 

Metastases 

Painful Other Metastatic 

Sites 
0.06 (RTU) ζ No 0.06 No n/a 

Carcinoma (non-PS/CC) Stage IIIA 0.04 (BTU) γ No 0.04 γ 
SEER 2004-

2007 (21) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Carcinoma (non-PS/CC); Stage IIIA Medically Operable 
0.95 (RTU) 

0.94 (BTU) 

ζ  

 

Yes 

No 
0.94 No n/a 

Carcinoma (non-PS/CC); Stage IIIA; 

Medically Operable (Adjuvant RT) 

Adjuvant RT includes 

EBRT only 
0.62 (BTU) 

γ No 

0.62* 

No n/a 
Adjuvant RT includes 

EBRT and BT 
0.38 (BTU) 0.38* 

Carcinoma (non-PS/CC) Stage IIIB 0.01 (BTU) γ No 0.01 γ 
SEER 2004-

2007 (21) 

Carcinoma (non-PS/CC) Stage IIIC 0.05 (BTU) γ Yes 0.06 γ 
SEER 2004-

2007 (21) 

Carcinoma (non-PS/CC); Stage IIIC Medically Operable 
0.95 (RTU) 

0.94 (BTU) 

ζ  

 

Yes 

No 
0.94 No n/a 

Carcinoma (non-PS/CC); Stage IIIC; 

Medically Operable (Adjuvant RT) 

Adjuvant RT includes 

EBRT only 
0.10 (BTU) 

γ Yes 

0.66* 

No 
SEER 2001 

(23) Adjuvant RT includes 

EBRT and BT 
0.90 (BTU) 0.34* 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Carcinoma (non-PS/CC) Stage IVA 

0.09 for all 

IV 

(RTU) 

0.01 (BTU) 

γ 
Yes 

No 
0.01 γ 

SEER 2004-

2007 (21) 

Carcinoma (non-PS/CC) Stage IVB 

0.09 for all 

IV 

(RTU) 

0.05 (BTU) 

γ 
Yes 

Yes 
0.04 γ 

SEER 2004-

2007 (21) 

Uterine corpus malignancies PS/CC  carcinoma 
0.13 (RTU) 

0.02 (BTU) 
γ Yes 0.07 γ 

SEER 2004-

2007 (21) 

Uterine corpus malignancies; PS/CC 

carcinoma 
Loco-regional disease 0.84 (BTU) γ Yes 0.77 γ 

SEER 2004-

2007 (21) 

Uterine corpus malignancies; PS/CC 

carcinoma; Loco-regional disease 

(Adjuvant RT) 

Adjuvant RT includes 

EBRT only 
n/a n/a Yes 

0.64* 

γ 
SEER 2001 

(23) Adjuvant RT includes 

EBRT and BT 
0.36* 

Uterine corpus malignancies Carcinosarcoma 0.04 (BTU) γ Yes 0.05 γ 
SEER 2004-

2007 (21) 
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Population or sub-population 

of interest 

Attribute 

 

Original RTU/BTU studies Updates 2012 

Proportion 

of 

population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion 

population 

with 

attribute 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Uterine corpus malignancies; 

Carcinosarcoma 
Loco-regional disease 0.81 (BTU) γ Yes 0.78 γ 

SEER 2004-

2007 (21) 

Uterine corpus malignancies; 

Carcinosarcoma; Loco-regional 

disease 

Adjuvant RT includes 

EBRT only 
0.67 (BTU) 

γ No 

0.67* 

No n/a 
Adjuvant RT includes 

EBRT and BT 
0.33 (BTU) 0.33* 

Uterine corpus malignancies Sarcoma 
0.04 (BTU) 

 
γ Yes 0.04 γ 

SEER 2004-

2007 (21) 

Uterine corpus malignancies; Sarcoma Loco-regional disease 0.81 (BTU) γ Yes 0.77 γ 
SEER 2004-

2007 (21) 

* Sensitivity Analysis, varying proportion from 0.0-1.0 ** Stage II disease now excludes previous IIA disease. 
Abbreviations: RTU, Radiotherapy Utilization; BTU, Brachytherapy Utilization; PS/CC, Papillary Serous/Clear Cell; AIHW, Australian Institute of Health and Welfare; SEER, Surveillance, Epidemiology, End Results Database; 
LVI, Lymphatic Vascular Space Invasion; PS/CC, Papillary Serous / Clear Cell Carcinoma; RT, Radiotherapy; EBRT, External Beam Radiotherapy; BT, Brachytherapy 
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 Figure 3. Uterine Corpus Malignancies, Brachytherapy. Tornado Diagram for Univariate Sensitivity Analysis 



Page | 511  

 

References 

 

1. BC Cancer Agency. Cancer Management Guidelines/Gynecology/Gynecological Sarcomas. 
http://www.bccancer.bc.ca/HPI/CancerManagementGuidelines/default.htm . 2000. 4-8-2004.  
Ref Type: Electronic Citation 

2. Sydney Gynaecologic Oncology Group, Royal Prince Alfred and Liverpool Hospitals Sydney. 
Clinical Practice and Management Policies. Johnathan Carter.  1-6-2004. Sydney, Johnathan 
Carter.  
Ref Type: Serial (Book,Monograph) 

3. Nag S, Erickson B, Parikh S, Gupta N, Varia M, Glasgow G. The American Brachytherapy Society 
recommendations for high-dose-rate brachytherapy for carcinoma of the endometrium. Int J 
Radiat Oncol Biol Phys 2000;48:779-90. 

4. FIGO Committee on Gynecologic Oncology. Staging classifications and clinical practice 
guidelines for gynaecologic cancers. www.figo.org . 2006. 12-9-2012.  
Ref Type: Electronic Citation 

5. National Cancer Institute. National Cancer Institute: PDQ® Endometrial Cancer Treatment. 
http://www.cancer.gov/cancertopics/pdq/treatment/endometrial/HealthProfessional . 6-1-2012. 8-
2-0012.  
Ref Type: Electronic Citation 

6. National Cancer Institute. National Cancer Institute: PDQ® Uterine Sarcoma Treatment. 
http://www.cancer.gov/cancertopics/pdq/treatment/uterinesarcoma/HealthProfessional/ . 22-5-
2008. 8-2-2012.  
Ref Type: Electronic Citation 

7. National Comprehensive Cancer Network. Clinical Practice Guidelines in Oncology - v1.2012 - 
Uterine Neoplasms. http://www.nccn.org/professionals/physician_gls/pdf/uterine.pdf . 13-10-2011. 
8-2-2012.  
Ref Type: Electronic Citation 

8. Institut National du Cancer, Societe Francaise d'Oncologie Gynecologique. Clinical Practice 
Guidelines for the Management of Patients With Endometrial Cancer in France. Int Gynecol 
Cancer 2011;21:945-50. 

9. Japan Society of Gynecologic Oncology. Evidence-based guidlines for treatment of uterine body 
neoplasm in Japan: Japan Society of Gynecologic Oncology (JSGO). Int J Clin Oncol 
2010;15:531-42. 

10. Greater Metropolitan Clinical Taskforce (GMCT). Best clinical practice: Gynaecological cancer 
guidelines 2009.  2009. Sydney, NSW Depatment of Health. 2009.  
Ref Type: Serial (Book,Monograph) 

11. Cancer Care Ontario. Adjuvant Radiotherapy in Women with Stage I Endometrial Cancer: A 
Clinical Practice Guideline. 
https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=14080 . 2006. 8-2-2012.  
Ref Type: Electronic Citation 

12. BC Cancer Agency. Cancer Management Guidelines >> Gynecology >> 3. Endometrium. 
http://www.bccancer.bc.ca/HPI/CancerManagementGuidelines/Gynecology/Endometrium . 2011. 
8-2-2012.  
Ref Type: Electronic Citation 

13. Yorkshire Cancer Network Gynaecology NSSG. Guidelines for the Management of 
Gynaecological Cancers. http://www.ycn.nhs.uk/ . 2011. 19-10-2011.  
Ref Type: Electronic Citation 



Page | 512  

 

14. European Society of Medical Oncology. Endometrial Cancer: ESMO Clinical Practice Guidelines 
for diagnosis, treatment and follow-up. Ann Oncol 2011;22:vi35-vi39. 

15. European School of Oncology - START: State of the Art Oncology in Europe. Endometrial 
Cancer. http://www.startoncology.net/default.jsp . 2001. 8-3-2002.  
Ref Type: Electronic Citation 

16. ASTEC/EN.5 Study Group. Adjuvant external beam radiotherapy in the treatment of endometrial 
cancer (MRC ASTEC and NCIC EN.5 randomised trials): pooled trial results, systematic review 
and meta-analysis. Lancet 2009;373:137-46. 

17. Benedetti PP, Basile S, Maneschi F, et al. Systematic pelvic lymphadenectomy vs. no 
lymphadenectomy in early-stage endometrial carcinoma: Randomized clinical trial. J Natl Cancer 
Inst 2008;100:1707-16. 

18. Nout RA, Smit VTHBN, Putter H, et al. Vaginal brachytherapy versus pelvic external beam 
radiotherapy for patients with endometrial cancer of high-intermediate risk (PORTEC-2): an open-
label, non-inferiority, randomised trial. Lancet 2010;375:816-23. 

19. Sorbe B, Horvath G, Andersson H, et al. External beam and vaginal irradiation versus vaginal 
irradiation alone as postoperative therapy in medium-risk endomtrial carcinoma - a prospective 
randomised study. Int J Radiat Oncol Biol Phys 2012;82:1249-55. 

20. Reed NS, Mangioni C, Malmstrom H, et al. Phase III randomised study to evaluate the role of 
adjuvant pelvic radiotherapy in the treatment of uterine sarcomas stage I and II: an European 
Organisation for Research and Treatment of Cancer Gynaecological Cancer Study Group. Eur J 
Cancer 2008;44:808-18. 

21. National Cancer Institute (Cancer Statistics Branch). SEER*Stat 6.6.2 Surveillance, Epidemiology 
and End Results Cancer Incidence Public-Use Database, 1973-2007.  2010. Bethesda, US 
Department of Health and Human Services.  
Ref Type: Data File 

22. Australian Institute of Health and Welfare (AIHW). Australian Cancer Incidence and Mortality 
(ACIM) books. http://www.aihw.gov.au/acim-books/ . 2007. 8-3-2012.  
Ref Type: Electronic Citation 

23. National Cancer Institute (Cancer Statistics Branch). SEER*Stat 5.2.2. Surveillance, 
Epidemiology and End Results Cancer Incidence Public-Use Database, 1973-2001.  2004. 
Bethesda, US Department of Health and Human Services.  
Ref Type: Report 

24. Chino JP, Jones E, Berchuck A, Secord AA, Havrilevsky LJ. The influence of radiation modality 
and lymph node dissection on survival in early-stage endometrial cancer. Int J Radiat Oncol Biol 
Phys 2012;82:1872-9. 

25. Patel MK, Cote ML, Ali-Fehmi RA, etal. Trends in the utilization of adjuvant vaginal cuff 
brachytherapy and/or external beam radiation treatment in stage I and II endometrial cancer: a 
Surveillance, Epidemiology, and End-Results study. Int J Radiat Oncol Biol Phys 2011;83:178-84. 

26. Rittenberg PVC, Lotocki RJ, Heywood MS, Krepart GV. Stage II endometrial carcinoma: Limiting 
post-operative radiotherapy to the vaginal vault in node-negative tumors. Gynecol Oncol 
2005;98:434-8. 

 

  



Page | 513  

 

VAGINAL CANCER  

 

In the original external beam radiotherapy (EBRT) and brachytherapy (BT) utilisation models the 

indications for EBRT and BT for vaginal cancer were derived from evidence-based treatment 

guidelines issued by major national and international organisations until December 2004. The current 

updated model includes guidelines published until February 2012. 

 

Updated Guidelines 

The following clinical practice guidelines for the management of vaginal cancer have not been 

updated since the last review:   

 (SGOG) The Sydney Gynaecologic Oncology Group, Royal Prince Alfred and Liverpool 

Hospitals: Clinical Practice and Management Policies (1) 

 

The following updated clinical practice guidelines for the management of vaginal cancer were 

identified: 

 (FIGO) Federation Internationale de Gynecologie et d’Obstetrique: Staging classifications and 

clinical practice guidelines for gynaecologic cancers (2) 

  (PDQ) National Cancer Institute PDQ Statement on the Management of Vaginal Cancer (3) 

 (NSW) NSW Gynaecological Oncology Clinical Practice Guideline 2009 (4) 

 (BCCA) British Columbia Cancer Agency Guidelines on Vaginal Cancer (5) 

 (YCN) Yorkshire Cancer Network Guidelines for the Management of Gynaecological Cancers 

(6) 

 

Indications for radiotherapy 

All the indications for EBRT and for BT in the original CCORE models of optimal RT utilisation for 

vaginal cancer were reviewed based on the latest guideline recommendations (Figures 1 and 2 and 

Table 1). For EBRT, the original model included EBRT as indicated for all patients with vaginal 

cancer, based on PDQ recommendations (7). In the construction of the subsequent BT utilisation tree, 

a small sub-group of patients was identified for whom guidelines recommended primary surgical 

management, with RT only being required in the event of local recurrence (3) (4). This 

recommendation that operable patients undergo primary surgery has been included in the current 

combined EBRT/BT utilisation tree (3) (4) (5) (6). The tree has been further modified to differentiate 

between BT and EBRT indications, as outlined in Table 1. 

 

Level of evidence 

The levels of evidence supporting the indications for EBRT and BT are unchanged. None of the 

indications were supported by level I-II evidence. 
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Changes to Epidemiological Data 

The epidemiological data in the vaginal cancer utilisation tree have been reviewed to see if more 

recent data are available through extensive electronic searches. This has been applied to the early 

branches in the tree for which national or state level data on cancer incidence rates and stages are 

available. No changes to the hierarchical quality of the epidemiological data were identified, but there 

were changes in the magnitude of the indications based on updated SEER data (8) (Table 2).  

 

Incidence of Vaginal Cancer:  

Since the publication of the previous radiotherapy utilisation project, the Australian national cancer 

incidence data published by the Australian Institute of Health and Welfare (AIHW) has been updated, 

with the most recent data available being 2007 data. In 2007, vaginal cancer accounted for 1.6% of 

gynaecological cancers and for 0.10% of all cancers in Australia (9). 

 

Stage proportions for Vagina Cancer 

The SEER database provided the most recent population level data for vaginal cancer stage 

distribution, and these 2004-07 data were substituted for the previous 1997-2001 data (Table 2). 

 

Estimation of the Optimal External Beam Radiotherapy Utilisation Rate  

Based on the evidence of the efficacy of radiotherapy and the most recent epidemiological data on 

the occurrence of indications for EBRT, the therapy is recommended in 94% of all vaginal cancer 

patients in Australia (Table 1 and Figure 1). The previous optimal EBRT rate for vaginal cancer 

derived in 2003 was 100%. The decrease in the revised optimal utilisation rate is due to the 

identification of a sub-group of patients in whom guidelines recommend primary surgical management 

(3) (4) (5) (6). 

 

Estimation of the Optimal Brachytherapy Utilisation Rate  

Based on the evidence of the efficacy of radiotherapy and the most recent epidemiological data on 

the occurrence of indications for BT, BT is recommended in 80% of all vagina cancer patients in 

Australia (Table 1 and Figure 2). The previous optimal BT rate for vaginal cancer derived in 2004 was 

85%. The decrease in the revised optimal utilisation rate is due to changes in the epidemiological 

data, rather than any changes in the indications for BT. 

 

Estimation of the Optimal Concurrent Chemo-Radiotherapy Utilisation Rate  

The indications for radiotherapy for vaginal cancer were reviewed to identify the indications where 

radiotherapy is recommended in conjunction with concurrent chemotherapy as the first treatment. 

Guidelines support concurrent chemo-radiotherapy (CRT) for selected (“fit enough”) patients being 

treated with curative EBRT based on level IV evidence (2) (4) (5) (6). In the model of optimal 

utilisation CRT, all patients being treated with radical EBRT and BT are recommended to receive 

CRT. It is acknowledged that some of these patients will not be fit to receive concurrent 

chemotherapy and this is dealt with by sensitivity analysis of the combined utilisation tree. Based on 
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this model, 78% of all vaginal cancer patients should receive concurrent radiotherapy with 

chemotherapy (Figure 3 and Table 3). 

 

Sensitivity Analysis 

Univariate sensitivity analyses were undertaken (Figures 4-6) to assess any changes in the optimal 

utilisation rate for EBRT, BT and CRT that would result from different estimates of the proportions of 

patients with particular attributes as mentioned in Table 2. The variability in the estimate of optimal 

EBRT utilisation due to these uncertainties was 4% and the expected value ranged from 92% to 96% 

as shown in the Tornado diagram (Figure 4). The variability in the estimate of optimal BT utilisation 

due to these uncertainties was 6% and the expected value ranged from 77% to 83% as shown in the 

Tornado diagram (Figure 5). The variability in the estimate of optimal CRT utilisation due to these 

uncertainties was 7% and the expected value ranged from 74% to 81% as shown in the Tornado 

diagram (Figure 6). 
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Figure 1. Revised Optimal External Beam Radiotherapy Utilisation Tree for Vaginal Cancer 

 

EBRT, External Beam Radiotherapy; BT, Brachytherapy  
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Figure 2. Revised Optimal Brachytherapy Utilisation Tree for Vaginal Cancer 

 

EBRT, External Beam Radiotherapy; BT, Brachytherapy
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Figure 3.  Vaginal cancer - Optimal Utilisation Tree for Concurrent Chemo-radiation

 

EBRT, External Beam Radiotherapy; BT, Brachytherapy; ConcChemoEBRT, Concurrent Chemo-Radiotherapy
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Table 1: Vaginal Cancer. Indications for radiotherapy - Levels and sources of evidence 

 

Original BTU study
a
 Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical 

Scenario 

Treatment 

Indicated 

Level of 

Evidence 

Proportion 

of all 

Vaginal 

Cancer 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

vaginal cancer 

References 

Yes/No 
Updated 

value 

2 

Stage I; Surgery; 

Nil adjuvant RT; 

Local recurrence 

without distant 

metastases 

EBRT and 

BT 
IV <0.01 No Yes IV No <0.01 PDQ (3), NSW (4) 

3 

Stage I; Surgery; 

Close or positive 

margin (adjuvant 

RT); Adjuvant 

RT includes 

EBRT only 

EBRT IV 0.01 Yes
b
 Yes IV No 0.01 PDQ (3) 

4 

Stage I; Surgery; 

Close or positive 

margin (adjuvant 

RT); Adjuvant 

RT includes BT 

EBRT and 

BT 
IV 0.02 No Yes IV No 0.02 PDQ (3) 
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Original BTU study
a
 Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical 

Scenario 

Treatment 

Indicated 

Level of 

Evidence 

Proportion 

of all 

Vaginal 

Cancer 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

vaginal cancer 

References 

Yes/No 
Updated 

value 

5 
Stage I; No 

surgery 

EBRT and 

BT 
III 0.32 No Yes III Yes 0.31 

FIGO (2), PDQ (3), NSW 

(4), BCCA (5), 

YCN (6), SGOG (1) 

7 

Stage II; 

Surgery; Nil 

adjuvant RT; 

Local recurrence 

without distant 

metastases 

EBRT and 

BT 
IV <0.01 No Yes IV No <0.01 PDQ (3), NSW (4) 

8 

Stage II; 

Surgery; Close 

or positive 

margin (adjuvant 

RT); Adjuvant 

RT includes 

EBRT only 

EBRT IV <0.01 Yes
b
 Yes IV No <0.01 PDQ (3) 
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Original BTU study
a
 Updates 2012 

Outcome 

Nos. in 

Updated 

Tree 

Clinical 

Scenario 

Treatment 

Indicated 

Level of 

Evidence 

Proportion 

of all 

Vaginal 

Cancer 

Change of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to 

proportion of all 

vaginal cancer 

References 

Yes/No 
Updated 

value 

9 

Stage II; 

Surgery; Close 

or positive 

margin (adjuvant 

RT); Adjuvant 

RT includes BT 

EBRT and 

BT 
IV <0.01 No Yes IV No <0.01 PDQ (3) 

10 
Stage II; No 

surgery 

EBRT and 

BT 
III 0.24 No Yes III Yes 0.21 

FIGO (2), PDQ (3), NSW 

(4), BCCA (5), 

YCN (6), SGOG (1) 

11 Stage III-IVA 
EBRT and 

BT 
III 0.24 No Yes III Yes 0.25 

FIGO (2), PDQ (3), NSW 

(4), BCCA (5), YCN (6), 

SGOG (1) 

12 Stage IVB EBRT IV 0.07 Yes
b
 Yes IV Yes 0.12 PDQ (3), YCN (6) 

Proportion of all vaginal cancer patients in whom EBRT 

was recommended
a
 

1.00 

(100%) 

Updated Proportion of all vaginal cancer 

patients in whom EBRT is recommended 

0.94 

(94%) 
 

Proportion of all vaginal cancer patients in whom BT 

was recommended 
0.85 (85%) 

Updated Proportion of all vaginal cancer 

patients in whom BT is recommended 

0.80 

(80%) 
 

a
Original RTU study had EBRT indicated for all vaginal cancer patients 

b
EBRT monotherapy not included in original BT utilisation tree 

Abbreviations: BTU, Brachytherapy Utilisation; RT, Radiotherapy; EBRT, External Beam Radiotherapy; BT, Brachytherapy; PDQ, National Cancer Institute PDQ Statement on the Management of Vaginal Cancer; NSW, 
Gynaecological Oncology Clinical Practice Guidelines, NSW, Australia; FIGO, Federation Internationale de Gynecologie et d’Obstetrique staging classifications and clinical practice guidelines in the management of 
gynaecologic cancers; BCCA, British Columbia Cancer Agency Guidelines on Vaginal Cancer; YCN, Yorkshire Cancer Network Guidelines for the Management of Gynaecological Cancers; SGOG, Clinical Practice and 
Management Policies, The Sydney Gynaecologic Oncology Group, Royal Prince Alfred and Liverpool Hospitals, Sydney  
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Table 2: Vaginal Cancer. The incidence of attributes used to define indications for radiotherapy 

 

Original BTU Study
a,b

 Updates 2012 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

All registry 

cancers 
Gynae cancer 0.045 α Yes 0.039 α AIHW 2011 (9) 

Gynae cancer Vaginal Cancer 0.017 α Yes 0.016 α AIHW 2011 (9) 

Vaginal cancer Stage I 0.41 γ Yes 0.39 γ 
SEER 2004-

2007 (8) 

Stage I Surgery 0.21 γ No N/A N/A N/A 

Stage I; Surgery Nil adjuvant RT 0.66 γ No N/A N/A N/A 

Stage I; Surgery; 

Nil adjuvant RT 

Local recurrence 

without distant 

metastases 

0.15 ζ No N/A N/A N/A 

Stage I; Surgery; 

Adjuvant RT 

Adjuvant RT includes 

EBRT 
1.0 γ No N/A N/A N/A 

Stage I; Surgery; 

Adjuvant RT 

Adjuvant RT includes 

BT 
0.62 γ No N/A N/A N/A 
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Original BTU Study
a,b

 Updates 2012 

Population or 

sub-population 

of interest 

Attribute 

 

Proportion 

of population 

with the 

attribute 

Quality of 

Information 

Change in 

proportion of 

population with 

attribute 

Yes/ No 

Updated 

Proportion 

Updated 

Quality of 

Information 

Updated 

Reference 

Vaginal cancer Stage II 0.28 γ Yes 0.24 γ 
SEER 2004-

2007 (8) 

Stage II Surgery 0.13 γ No N/A N/A N/A 

Stage II; Surgery Nil adjuvant RT 0.50 γ No N/A N/A N/A 

Stage II; Surgery; 

Nil adjuvant RT 

Local recurrence 

without distant 

metastases 

0.15 ζ No N/A N/A N/A 

Stage I; Surgery; 

Adjuvant RT 

Adjuvant RT includes 

EBRT 
1.0 γ No N/A N/A N/A 

Stage II; Surgery; 

Adjuvant RT 

Adjuvant RT includes 

BT 
0.50 γ No N/A N/A N/A 

Vaginal cancer Stage III-IVA 0.24 γ Yes 0.25 γ 
SEER 2004-

2007 (8) 

Vaginal cancer Stage IVB 0.07 γ Yes 0.12 γ 
SEER 2004-

2007 (8) 

a
Original RTU study had EBRT indicated for all vaginal cancer patients 

b
EBRT monotherapy not included in original BT utilisation tree 

Abbreviations: BTU, Brachytherapy Utilization; Gynae, Gynaecological; RT, Radiotherapy; EBRT, External beam radiotherapy; BT, Brachytherapy; N/A, Not Applicable  
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Table 3: Vaginal Cancer. Indications for concurrent chemoradiotherapy - levels and sources of evidence 

 

Outcome no. 

in tree 

Clinical scenario Level of 

evidence 

References Proportion of all Vaginal Cancer 

patients 

2 Stage I; Surgery; Nil adjuvant RT; Local 

recurrence without distant metastases 

IV FIGO (2) NSW (4) BCCA (5) YCN (6) <0.01 

5 Stage I; No surgery IV FIGO (2) NSW (4) BCCA (5) YCN (6) 0.31 

7 Stage II; Surgery; Nil adjuvant RT; Local 

recurrence without distant metastases 

IV FIGO (2) NSW (4) BCCA (5) YCN (6) <0.01 

10 Stage II; No surgery IV FIGO (2) NSW (4) BCCA (5) YCN (6) 0.21 

11 Stage III-IVA IV FIGO(2) NSW (4) BCCA (5) YCN (6) 0.25 

The total proportion of all patients with Vaginal Cancer in whom concurrent chemoradiotherapy is 

recommended 

0.78 (78%) 

Abbreviations: RT, Radiotherapy; FIGO, Federation Internationale de Gynecologie et d’Obstetrique staging classifications and clinical practice guidelines in the management of 
gynaecologic cancers; NSW, Gynaecological Oncology Clinical Practice Guidelines, NSW, Australia; BCCA, British Columbia Cancer Agency Guidelines on Vaginal Cancer; 
YCN, Yorkshire Cancer Network Guidelines for the Management of Gynaecological Cancers 
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Figure 4. Vaginal Cancer External Beam Radiotherapy. Tornado Diagram for Univariate Sensitivity Analysis 
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Figure 5.  Vaginal Cancer Brachytherapy. Tornado Diagram for Univariate Sensitivity Analysis 
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Figure 6. Vaginal Cancer Concurrent Chemo-Radiation. Tornado Diagram for Univariate Sensitivity Analysis 
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VULVAL CANCER  

 

Evidence-based treatment guidelines for vulval cancer published by major national and international 

organisations since the completion of the previous radiotherapy utilisation study in July 2003 have 

been identified and reviewed.  

  

Updated Guidelines 

The following new or updated guidelines were reviewed:  

 NSW Greater Metropolitan Clinical Taskforce (GMCT) Gynaecological Oncology Group best 

practice guidelines, 2009 (1) 

 National Cancer Institute (NCI). Vulvar cancer Treatment (PDQ®), 2012 (2) 

 NHS Pan Birmingham Cancer Network guidelines on management of vulval cancer, 2011 (3) 

 BC Cancer Agency gynaecology cancer management guidelines, 2011 (4) 

 International Federation of Gynaecology and Obstetrics (FIGO) guidelines on gynaecological 

cancers, 2006 (5) 

 Society of Obstetricians and Gynaecologists of Canada (SOGC) guidelines on management 

of vulval cancer, 2006 (6) 

 Royal College of Obstetricians and Gynaecologists (RCOG) guidelines on management of 

vulval cancer, 2006 (7) 

 

Indications for radiotherapy 

All the indications for external beam radiotherapy (RT) in the original CCORE model of optimal 

radiotherapy utilisation for vulval cancer have been reviewed and updated based on the latest 

guideline recommendations (Table 1 and Figure 1).  The tree is newly designed based on TNM stage 

distribution. 

 

Level of evidence 

The indications of RT for vulval cancer have been derived from evidence-based treatment guidelines 

issued by major national and international organisations. Eight outcomes in the model have RT 

indications and four these are supported by level II evidence comprising 30% population with vulval 

cancer (Table 1 and Figure 1). 

 

Epidemiology of cancer stages 

The published recent epidemiological data on vulval cancer have been identified through extensive 

electronic search using the key words ‘epidemiology vulval cancer’, ‘vulval cancer stage‘, ‘incidence’, 

‘local control’, ‘radiotherapy treatment’, ‘survival’, ‘treatment outcome’ in various combinations. Table 

2 provides an updated list of data used and assessment of the hierarchical quality of that data. 

According to the updated national data on cancer statistics published by AIHW, vulval cancer 
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accounted for 0.25% of all cancers and 6% of all gynaecological cancers in Australia in 2008 (8). For 

epidemiological data of most of the clinical scenarios in the model SEER data have been used (9).  

 

Low incidence of vulval cancer combined with low proportion of recurrences lead to scarcity and 

variability of good quality published studies on recurrent cancers; according to the Royal College of 

Gynaecology guidelines, the proportion of patients with post-surgical local recurrence for vulval 

cancer varied in the range of 15-33% (7). For our model, a multi-institutional European study 

(Portuguese Cancer Institute) data been used for the proportion with recurrence (10) and a British 

retrospective study (11) with relatively large sample size and detailed treatment description been 

selected for epidemiological data on treatment scenarios (outcomes 3 and 9)  for recurrent cancers 

(Table 2). 

 

Estimation of the optimal radiotherapy utilisation  

From the evidence on the efficacy of RT and the most recent epidemiological data, the proportion of 

vulval cancer patients in whom RT would be recommended is 39% (Table 1 and Figure 1) compared 

with the original estimate of 34%. The change is due to the revised epidemiological data for the newly 

designed model.  

 

Estimation of the optimal combined radiotherapy and chemotherapy utilisation 

The indications of RT for vulval cancer were reviewed to identify those indications where the therapy 

is recommended in conjunction with concurrent chemotherapy (CRT). According to the best available 

evidence concurrent CRT is indicated as definitive treatment for initial or recurrent disease that is 

unresectable, usually because of location, extent, or fixity (7;12). Our model predicted that 15% of all 

vulval cancer patients would benefit from addition of CRT to their treatment (Table 3 and Figure 2). 

 

Sensitivity analysis 

Guidelines recommend that patients with early vulval cancer with either two or more lymph node 

metastasis, with extracapsular spread, or with bilateral microscopic groin metastases should receive 

postoperative bilateral groin and pelvic radiation (1;5;6); till now there is no international consensus 

regarding indication of adjuvant RT for node positive vulval cancers where only one groin node is 

involved; a large German study presented at the 2012 ASCO conference indicated that only 57% of 

lymph node positive vulval cancer patients received RT postoperatively (13). Epidemiological data on 

the proportion of patients with node positive vulval cancer for whom RT is indicated varied from  65% 

to 76% (14;15); also single institute based epidemiological data on local recurrence (15-33%) (12) 

and related treatment data (23-38%) varied (11;16) (Table 2). Hence, a sensitivity analysis was 

carried out including all these data variability that showed a variation in RT optimal utilisation from 

37% to 42% (Figure 3).      
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Table 1: Vulval cancer. Indications for radiotherapy - Levels and sources of evidence 

Outcome 

No. in 

Tree 

Clinical Scenario Guideline 

updated 

Level of 

evidence 

Proportion of all 

vulval cancer 

patients 

References 

1 Vulval cancer, Stage I-II, operable, adjuvant 

therapy indicated  

Yes III 0.03 GMCT (1), FIGO (5), SOGC (6), 

RCOG (7) 

3 Vulval cancer, Stage I-II, operable, no adjuvant 

therapy, local recurrence, RT with or without 

surgery indicated 

Yes III 0.04 NCI (2), NHS (3), SOGC (6), 

RCOG (7), Salom (12) 

5 Vulval cancer, Stage I-II, inoperable Yes II 0.03 GMCT (1), NCI (2), NHS (3),  FIGO 

(5), SOGC (6) 

6 Vulval cancer, stage III-IVA, operable, node 

positive 

Yes II 0.15 GMCT (1), NCI (2), BCA (4), FIGO 

(5), SOGC (6), RCOG (7) 

7 Vulval cancer, Stage III-IVA, operable, node 

negative, adjuvant therapy indicated 

Yes III 0.01 GMCT (1), FIGO (5), SOGC (6) 

9 Vulval cancer, Stage III-IVA, operable, node 

negative, no adjuvant therapy, local recurrence, 

RT with or without surgery indicated 

Yes III 0.01 NCI (2), NHS (3), SOGC (6), 

RCOG (7), Salom (12) 

11 Vulval cancer, Stage III-IVA, inoperable  Yes II 0.08 GMCT (1), NCI (2), NHS (3), BCA 

(4), FIGO (5), SOGC (6), RCOG (7) 

12 Vulval cancer, stage IVB Yes II 0.04 NCI (2), SOGC (6), RCOG (7) 

Updated proportion of all vulval cancer patients in whom radiotherapy is recommended 0.39 (39%)  

Original proportion of all vulval cancer patients in whom radiotherapy was recommended 0.34 (34%)  
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Table 2: Vulval cancer. The incidence of attributes used to define indications for radiotherapy 

Population or 

subpopulation of 

interest 

Attribute Proportion of 

population with 

the attribute 

Quality of 

Information 

References 

All registry cancers Vulval cancer 0.25  AIHW 2008 (8) 

Vulval cancer Stage I-II 0.67  SEER 2011 (9) 

Vulval cancer , Stage I-II Operable 0.96  SEER 2011 (9) 

Stage I-II, operable Adjuvant therapy 

indicated 

0.05  SEER 2011 (9) 

Stage I-II, operable, no 

adjuvant therapy 

Local recurrence 0.27  

 

Fonseca-Moutinho et al 2000 (10) 

Stage I-II, operable, no 

adjuvant therapy, local 

recurrence 

RT with or without surgery 

indicated 

0.23 

 

0.38 

 

 

 

Piura et al 1993 (11) 

 

Hruby et al 2000 (16) 

Vulval cancer, stage III-

IVA 

Operable 0.71  SEER 2011 (9) 

Vulval cancer, stage III-

IVA, Operable 

Node positive 0.75 

 

0.57 

 

0.76 

 

0.65 

 

 

 

 

 

 

 

SEER 2011 (9) 

 

Mahner et al 2012 (13) 

 

Van der Velden et al 1995 (14) 

 

Paladini et al 1994 (15)  
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Population or 

subpopulation of 

interest 

Attribute Proportion of 

population with 

the attribute 

Quality of 

Information 

References 

Vulval cancer, stage III-

IVA, Operable, node 

negative 

Adjuvant therapy 

indicated 

0.28  SEER 2011 (9) 

Vulval cancer, stage III-

IVA, operable, node 

negative, no adjuvant 

therapy, local recurrence 

RT with or without surgery 

indicated 

0.77 

 

0.62 

 

 

 

Piura et al 1993 (11) 

 

Hruby et al 2000 (16) 

Vulval cancer Stage IVB 0.04  SEER 2011 (9) 
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Table 3: Vulval cancer. Indications for concurrent chemoradiotherapy (CRT) - Levels and sources of evidence 

Outcome 

No. in 

Tree 

Clinical Scenario Level of 

Evidence 

References Proportion of all vulval cancer 

patients 

3 Vulval cancer, Stage I-II, operable, 

no adjuvant therapy needed, local 

recurrence, RT with or without 

surgery indicated 

III NCI (2), NHS (3), Salom (12) 0.04 

5 Vulval cancer, stage I-II, inoperable III GMCT (1), NCI (2), NHS (3), BCA 

(4), FIGO (5), SOGC (6), RCOG (7) 

0.03 

9 Vulval cancer, Stage III-IVA, 

operable, no adjuvant therapy 

needed, local recurrence, RT with 

or without surgery indicated 

IIII NCI (2), NHS (3), Salom (12) <0.01 

11 Vulval cancer, Stage III-IVA, 

inoperable 

III GMCT (1), NCI (2), NHS (3), BCA 

(4), FIGO (5), SOGC (6), RCOG (7) 

0.08 

The total proportion of all patients with vulval cancer in whom concurrent chemoradiotherapy 

(CRT) is recommended 

 

0.15 (15%) 
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Figure 1. Vulval cancer Radiotherapy (RT) Utilization Tree 
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Figure 2. Vulval cancer Concurrent ChemoRadiotherapy (CRT) Utilization Tree 
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Figure 3. Tornado diagram: univariate sensitivity analyses for RT utilisation 
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OTHER CANCERS 

 

In this project, models of optimal radiotherapy utilisation have been constructed for all cancers with an 

incidence of > 1% in Australia based on the primary site of origin.  In addition there are a number of 

comparatively rarer cancers that each have an incidence of <1% in Australia. These are designated 

as “other cancers” in the optimal radiotherapy utilisation tree and together comprised 5.4% of all 

cancers in Australia in 2008 according to data from the Australian Institute of Health and Welfare (1). 

These “other” cancers include mesotheliomas, skin cancers (excluding melanoma, squamous and 

basal cell carcinomas) and primary cancers of the small intestine, anus, soft tissue, bone and biliary 

tract as well as other rarer malignancies arising from other cancer sites. A few of these malignancies 

are commonly treated with radiotherapy (such as soft tissue sarcomas, anal cancers and Merkel cell 

cancers) and others are rarely treated with radiation.  

 

A simplified tree (Figure 1) has been created for the group of miscellaneous “other” cancers. All 

cancer sites that constitute 5% or more of this group of miscellaneous “other” cancers based on AIHW 

incidence rates in 2008 (1) have been shown separately in the tree and end in either a 

recommendation for radiotherapy or no radiotherapy. Radiotherapy is indicated for all anal cancers 

(2;3) and all soft tissue sarcomas (4) based on guideline recommendations. Radiotherapy is indicated 

for half of all non-melanoma, non-squamous/basal cell skin cancers based on an assumption that this 

group would be recommended radiation for Merkel cell carcinomas (5) or for close/positive margins. 

(Squamous and basal cell skin cancers are not registered cancers in Australia and therefore are not 

included in national or state cancer registry data; a separate radiotherapy utilisation tree has been 

constructed for melanoma). 

 

The management of the commonest paediatric cancers, i.e. brain cancer, leukaemias and lymphomas 

are included in the relevant chapters for those cancer sites. Other paediatric cancers either arise from 

uncommon primary sites with incidence of <1% (eg. retinoblastoma, neuroblastoma) or constitute a 

tiny proportion of a particular cancer site [eg. only 1% of kidney cancers in Australia in 2008 arose in 

patients aged under 20 years (1)] and hence have not been discussed separately.   

According to the revised model, radiotherapy is indicated in 19% of this group of “other” cancers. This 

is likely to be an under-estimate since rare indications for radiotherapy such as palliative radiotherapy 

for mesothelioma are not included in the model.  A different approach was taken in the original 

radiotherapy utilisation model, where an arbitrary assumption was made that 50% of this group of 

“other” cancers would receive radiotherapy and sensitivity analysis was conducted for a 

recommendation for radiotherapy from 0-100% of the group. 
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Figure 1. Revised Optimal Radiotherapy Utilisation Tree for “Other Cancers” 
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Table 1: “Other” Cancers. Indications for radiotherapy - Levels and sources of evidence 

 

Updates 2012 

Outcome 

No. in 

Tree 

Clinical Scenario Change 

of 

Indication 

Guideline 

updated 

Current 

level of 

evidence 

Change to proportion 

of all “other” cancer 

References 

Yes/ No Updated 

value 

1 Anal Cancer N/A 

(new tree) 

N/A 

(new tree) 

II Yes 0.05 NCCN (2), NCI PDQ (3) 

5 Skin - Merkel Cell Cancer N/A 

(new tree) 

N/A 

(new tree) 

I Yes 0.06 NCCN (5) 

8 Soft tissue sarcomas N/A 

(new tree) 

N/A 

(new tree) 

III Yes 0.08 NCCN (4) 

Updated proportion of all patients with “Other” cancers in whom radiotherapy is 

recommended 

0.19 (19%) 

Original proportion of all patients with “Other” cancers in whom radiotherapy is 

recommended (2003 study) 

0.50 (50%) 
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Table 2: “Other” Cancers. The incidence of attributes used to define indications for radiotherapy 

 

Population or subpopulation 

of interest 

Attribute Proportion of 

populations with 

this attribute 

Quality of 

information 

References 

All Registry Cancers “Other” Cancers 0.054 (5.4%) α AIHW 2008 (1) 

 

Other Cancers 

 

Anal Cancer 0.05 α AIHW 2008 (1) 

 

Other Cancers 

 

Biliary Cancer 0.06 α AIHW 2008 (1) 

 

Other Cancers 

 

Mesothelioma 0.11 α AIHW 2008 (1) 

 

Other Cancers 

 

Myelodysplastic 

Syndromes 

0.18 α AIHW 2008 (1) 

 

Other Cancers 

 

Skin (non-melanoma,  

non-SCC/BCC) 

0.11 α AIHW 2008 (1) 

 

Skin (non-melanoma,  

non-SCC/BCC) 

Proportion treated with 

radiotherapy 

0.50 N/A Assumption  

Other Cancers 

 

Small Intestine 0.06 α AIHW 2008 (1) 

 

Other Cancers 

 

Soft tissue 0.08 α AIHW 2008 (1) 

 

Other Cancers 

 

Remaining rare cancers 0.35 α AIHW 2008 (1) 
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RADIOTHERAPY UTILISATION FOR AUSTRALIAN STATES AND 

TERRITORIES 

 

The distribution of cancer sites is the factor that has the greatest effect on the radiotherapy utilisation 

rate. There are variations in the distribution of cancer sites between Australian States and Territories. 

We have used publicly available data on the distribution of tumour types to estimate optimal 

radiotherapy utilisation rates. Data were obtained from jurisdictional central cancer registries for the 

residence of patients diagnosed with cancer. Data on cancer treatment for individual cancer sites are 

not available by jurisdiction.  

 

The most recent year available has been used for each jurisdiction ranging from 2001-2005 to 2011. 

The Northern Territory has reported on the new cases of cancer for the period 2001 to 2005 because 

the numbers for an individual year were too small for some cancer sites. 

 

The distribution of cancer sites by State and Territory is shown in Table 1 along with the year for 

which they were reported. Further customisation to each jurisdiction was not possible because of the 

lack of jurisdiction-based staging data. 

 

Table 2 shows the proportion of new cases of cancer with an indication for radiotherapy by State and 

Territory and the optimal utilisation rate for that cancer site. The proportion of new cases of cancer 

with an indication for radiotherapy was 48.3% for Australia and ranged from 46.6% in Queensland to 

50.8% in the Northern Territory. The slight variation is due to the slightly different distributions of 

cancer sites across jurisdictions. Northern Territory had higher proportions of Head and Neck, 

oesophagus and lung cancers than other jurisdictions. Smoking prevalence is higher in the Northern 

Territory and may result in higher proportions of aerodigestive tract cancers. Tasmania has a higher 

proportion of cases of prostate cancer perhaps due to the older average age of the population. 

Overall the differences in proportions are not great and this is reflected in the narrow range for the 

estimation of the optimal utilisation rate for each jurisdiction.  
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Table 1. Distribution of cancer sites by State and Territory of residence for the most 
recent year available 
Proportions ACT NSW NT QLD SA TAS VIC WA AUS 

YEAR 2011 2008 

2001-

2005 2009 2008 2009 2010 2010 2008 

Reference  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Bladder                       1.5% 1.9% 1.4% 1.9% 2.2% 0.5% 2.4% 2.3% 2.0% 

Bone and 

connective 

tissue 

1.0% 0.0% 1.1% 0.1% 1.0% 0.6% 0.9% 0.7% 
 

Brain                         1.7% 1.4% 2.0% 1.5% 1.6% 1.0% 1.8% 1.5% 1.4% 

Breast                        15.4% 12.1% 12.6% 12.0% 12.1% 11.4% 12.5% 13.3% 12.2% 

Cancer at 

Indefinite & 

Unspecified 

Sites 

2.9% 2.9% 4.9% 2.7% 2.6% 2.2% 2.7% 2.2% 2.4% 

Cervix 0.7% 0.7% 1.9% 0.7% 0.7% 0.5% 0.6% 0.8% 1.0% 

Colon                         8.3% 8.4% 10.8% 8.3% 9.2% 9.3% 8.5% 8.3% 8.4% 

Gall Bladder 0.6% 0.0% 0.0% 0.6% 0.6% 0.4% 0.6% 0.7% 0.6% 

Head and Neck                 2.1% 3.3% 9.2% 3.6% 3.2% 5.8% 3.0% 4.1% 3.3% 

Kidney                        2.8% 2.7% 1.8% 2.9% 3.2% 2.7% 2.4% 2.3% 2.3% 

Leukaemia                     3.6% 2.5% 2.6% 2.4% 2.9% 2.5% 2.8% 2.7% 2.3% 

Liver                         1.1% 1.3% 1.4% 0.9% 1.3% 0.9% 1.2% 1.0% 1.2% 

Lung                          7.2% 8.9% 10.9% 8.9% 9.1% 7.4% 8.3% 8.9% 9.0% 

Lymphoma         4.2% 3.8% 4.0% 3.8% 4.1% 3.8% 4.6% 4.5% 4.2% 

Melanoma                      10.3% 9.8% 10.3% 12.8% 7.9% 8.8% 8.0% 9.4% 9.9% 

Myeloma 1.3% 1.1% 0.0% 1.1% 1.3% 1.1% 1.5% 1.2% 1.2% 

Oesophagus 0.7% 1.2% 3.3% 1.1% 1.2% 1.7% 1.3% 1.3% 1.2% 

Ovary 1.4% 1.2% 1.4% 1.1% 1.1% 1.1% 1.2% 0.9% 1.1% 

Pancreatic                    1.8% 2.3% 1.5% 1.9% 2.0% 2.0% 2.4% 2.1% 2.1% 

Prostate                      18.2% 18.9% 11.7% 16.9% 18.5% 21.3% 17.4% 17.2% 18.4% 

Rectum                        4.9% 4.6% 0.0% 3.6% 3.4% 5.1% 4.5% 3.8% 4.2% 

Stomach                       1.7% 1.8% 0.0% 1.4% 1.8% 1.7% 1.8% 1.4% 1.8% 

Testis 0.9% 0.6% 1.0% 0.7% 0.6% 0.7% 0.7% 0.6% 1.0% 

Thyroid                       1.5% 2.1% 1.9% 2.0% 1.3% 1.1% 1.6% 2.3% 1.8% 

Uterus                        1.7% 1.7% 1.6% 1.7% 1.9% 1.6% 2.1% 1.6% 1.8% 

Vagina 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 

Vulva 0.0% 0.0% 0.7% 0.2% 0.2% 0.6% 0.4% 0.2% 0.3% 

Other 

Cancers                 
2.4% 4.2% 2.3% 1.8% 0.3% 3.2% 4.5% 4.3% 5.0% 
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Table 2: The proportion of new cases of cancer with an indication for 
radiotherapy by State and Territory of residence and the optimal utilisation rate 
for that cancer site 
 New 

RTU 

ACT NSW NT QLD SA TAS VIC WA AUS 

Bladder                       47% 0.7% 0.9% 0.7% 0.9% 1.0% 0.2% 1.1% 1.1% 0.9% 

Brain                         80% 1.4% 1.1% 1.6% 1.2% 1.3% 0.8% 1.4% 1.2% 1.1% 

Breast                        87% 13.4% 10.5% 10.9% 10.5% 10.5% 9.9% 10.8% 11.6% 10.6% 

Cancer at Indef 

& Unspec Site 

61% 1.8% 1.8% 3.0% 1.7% 1.6% 1.4% 1.7% 1.3% 1.5% 

Cervix 71% 0.5% 0.5% 1.3% 0.5% 0.5% 0.3% 0.4% 0.6% 0.7% 

Colon                         4% 0.3% 0.3% 0.4% 0.3% 0.4% 0.4% 0.3% 0.3% 0.3% 

Gall Bladder 17% 0.1% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 

Head and Neck                 74% 1.6% 2.4% 6.8% 2.7% 2.4% 4.3% 2.2% 3.1% 2.4% 

Kidney                        15% 0.4% 0.4% 0.3% 0.4% 0.5% 0.4% 0.4% 0.3% 0.3% 

Leukaemia                     4% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 

Liver                         0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Lung                          77% 5.5% 6.9% 8.4% 6.9% 7.0% 5.7% 6.4% 6.8% 6.9% 

Lymphoma         73% 3.1% 2.8% 2.9% 2.8% 3.0% 2.8% 3.4% 3.2% 3.1% 

Melanoma                      21% 2.2% 2.1% 2.2% 2.7% 1.7% 1.8% 1.7% 2.0% 2.1% 

Myeloma 45% 0.6% 0.5% 0.0% 0.5% 0.6% 0.5% 0.7% 0.5% 0.5% 

Oesophagus 71% 0.6% 0.9% 2.5% 0.8% 0.9% 1.3% 1.0% 1.0% 0.8% 

Ovary 4% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Pancreatic                    49% 0.9% 1.1% 0.7% 0.9% 1.0% 1.0% 1.2% 1.0% 1.0% 

Prostate                      58% 10.6% 10.9% 6.8% 9.8% 10.7% 12.4% 10.1% 10.0% 10.7% 

Rectal                        60% 3.0% 2.7% 0.0% 2.1% 2.0% 3.1% 2.7% 2.3% 2.5% 

Stomach                       27% 0.5% 0.5% 0.0% 0.4% 0.5% 0.4% 0.5% 0.4% 0.5% 

Testis 7% 0.1% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 

Thyroid                       4% 0.1% 0.1% 0.1% 0.1% 0.1% 0.0% 0.1% 0.1% 0.1% 

Uterus                        38% 0.6% 0.6% 0.6% 0.7% 0.7% 0.6% 0.8% 0.6% 0.7% 

Vagina 94% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 

Vulva 39% 0.0% 0.0% 0.3% 0.1% 0.1% 0.2% 0.2% 0.1% 0.0% 

Other Cancers                 19% 0.5% 0.8% 0.4% 0.3% 0.1% 0.6% 0.9% 0.8% 1.0% 

ALL  49.1% 48.0% 50.8% 46.6% 47.4% 48.8% 48.6% 49.2% 48.3% 

RTU = radiotherapy utilisation rate 
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EFFECT OF PATIENT CHOICE ON RADIOTHERAPY UTILISATION 

 

Where evidence is lacking for a benefit from one particular treatment option over another, the 

treatment choice lies with the patient. Even when there is clear and significant evidence in favour of a 

treatment, a patient may choose to have an alternate less effective treatment or to have no treatment 

at all. The right to make a choice is recognised as the right of autonomy in the National Statement on 

Research Ethics (1) and more broadly in the community. 

 

Jansen et al conducted a review of determinants of patients’ preferences for adjuvant therapy in 

cancer (2). A total of 40 determinants of patients’ preferences were classified into seven categories: 

(i) treatment-related determinants (such as potential benefits of treatment, degree of toxicity, previous 

experience of treatment) (ii) socio-demographic characteristics and current quality of life (age, sex, 

marital status, dependents living at home etc) (iii) clinical characteristics (type of cancer, stage of 

disease, lymph node status, disease recurrence, tumour size) (iv) determinants related to 

methodology (effects of framing of questions with regards to survival, side effects, dying, treatment 

benefits, level of starting point of questions, order of starting point and interviewer) (v) time-related 

determinants (impact of the passing of time on determinants) (vi) cognitive/affective determinants 

(belief in treatment benefits, negative emotions, feeling a need to take action, anticipated regret) and 

(vii) specialist-related determinants. 

 
Newcomb and Carbone showed that physicians exert a significant influence on their patients’ 

treatment choices (3). Several studies of cancer patients have noted the importance of the treating 

specialist’s recommendation on patients’ treatment preferences (4-7). Yellen and Cella state that the 

most important determinant of patient willingness to undergo aggressive treatment may be the way in 

which the treatment is described by the oncologist as well as the strength of the recommendation (4). 

 
Patients’ preferences for taking responsibility for treatment decisions vary, with some patients wanting 

to make their own treatment decisions while others wish to receive information but not to be actively 

involved in treatment decisions (8-13). Several studies report that older patients and those with fewer 

qualifications are more likely to want the doctor to make treatment decisions (11-13). Degner and 

Sloan reported that patients close to a life-threatening event were more passive with respect to 

treatment decision preference than a comparison group of healthy individuals (14). An analysis of 729 

cancer patients’ preferences for involvement in decision making showed that patients tended to prefer 

a decreasing level of involvement over time (15).  

 

There are two situations in which patient choice can have a significant effect on the overall optimal 

radiotherapy utilisation model since they involve commonly occurring cancers where there is no clear 

evidence of benefit for any one treatment option. These are in the management of early prostate 

cancer and of early breast cancer. The major concern about including patient preference into a study 

of optimal utilisation is the concern that empirical studies of patient choice may be affected by 
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patients’ socio-demographic factors,  by issues of access and by other confounding factors that the 

study aims to overcome by providing a benchmark of optimal access.  

 

Prostate Cancer 
 
In the management of early prostate cancer, evidence-based guidelines suggest that there is no 

evidence of the superiority of any one of the four available treatment options, i.e. brachytherapy (BT), 

external beam radiotherapy (EBRT), surgery - radical prostatectomy (RP) or active surveillance (AS). 

Patterns of practice studies have not been described here since these studies have the 

disadvantages that there is a wide variation in treatments administered between countries (16) (17) 

and even within countries (18) (19), reflecting the fact that patterns of care studies reveal what 

treatment is being administered and perhaps what is more accessible, and not necessarily the optimal 

treatment that should be administered. Patterns of care studies are biased by such issues as 

geographical access to treatments and to medical practitioners and by varying costs to patients of 

different treatments. 

 

Patient choice studies used or considered in previous optimal utilisation models for prostate cancer 

(20) (21-23) have disadvantages that include: not all treatment options being offered (24-27), 

hypothetical scenarios being offered to well men without prostate cancer (24;25), small sample size 

(25;26), or inadequate pre-choice counselling without consultation with both a radiation oncologist and 

a urologist  (24-26;28;29).  

 

Diefenbach et al (28) examined the decision making processes of 654 American men of whom 52% 

chose EBRT, 25% chose BT, 17% chose prostatectomy and 6% chose watchful waiting. Patients who 

decided on surgery were significantly younger than those who received radiation therapy and 

brachytherapy. Patients indicated that physician recommendation was the most important reason 

influencing their treatment decision.  

 

Sommers et al surveyed 167 men with clinically localised prostate cancer who had not yet undergone 

treatment regarding treatment choices (30). They reported that 37% chose RP, 24% chose BT and 

19% chose EBRT.  

 

The only well conducted patient choice study that systematically presented all four treatment options 

to patients with localised prostate cancer was performed by the UK North-West Uro-Oncology Group 

(31;32). All deficiencies listed in the patient choice studies above were addressed.  All patients 

discussed all management options with a urologist, a radiation oncologist, and a specialist nurse, 

were given comprehensive information leaflets, and then were offered a second appointment to 

further discuss matters. The majority of men who opted for surgery were motivated by the need for 

physical removal of the cancer. External beam radiotherapy was mainly chosen by patients who 

feared other treatments while most men chose brachytherapy because it was more convenient for 

their lifestyle.  Of the 768 patients, 40% chose surgery, 31% chose external beam radiotherapy, 21% 
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chose brachytherapy and 8% opted for active surveillance. These data were therefore used for all 

branches on the decision tree where equivalent treatment options were applicable. 

 

In the optimal radiotherapy utilisation model for non-metastatic prostate cancer, since there is no 

evidence of superiority of any one treatment option, data on patient preferences between the four 

treatment options have been used at several decision nodes in the tree. This is less than ideal for the 

reasons highlighted above; however, in the absence of a clear patient choice study that definitively 

identifies what the patients choice would be under ideal conditions this was thought to be the most 

pragmatic approach. 

 
Breast Cancer 

 
There is no difference in survival between women with operable breast cancer treated with 

mastectomy or breast conservation therapy (BCT) followed by radiotherapy. The Australian NHMRC 

guidelines state that “the choice of surgery is an individual one and each woman should be fully 

informed of her options, including the risks and benefits of each procedure” (33). 

 

There are a number of patterns of practice studies reporting on rates of mastectomy vs BCT, and 

studies reporting on patients’ preferences for being involved in decision-making but few studies report 

on actual patient preferences for treatment in early breast cancer.   

 

Staradub et al reported on 578 women with breast cancer who did not have contraindications for BCT 

or mastectomy and were eligible to choose between BCT, mastectomy or mastectomy with immediate 

reconstruction (MIR) after viewing an informational video (34). Among this group, 85.2% of women 

chose BCT, 9.2% chose mastectomy and 5.6% chose MIR. Patients who chose BCT were 

significantly younger than patients who opted for mastectomy alone. The group that underwent MIR 

were more likely to have private health insurance than the group that underwent mastectomy alone.  

Morrow et al reported on 432 patients with early breast cancer and found that among those with no 

contraindications for BCT, 81% chose BCT independent of age (35). However Katz et al reported that 

more patient involvement in decision making was associated with greater use of mastectomy (36), 

possibly due to the increasing use of immediate breast reconstruction. Collins et al reported that out 

of 125 women who were eligible for either mastectomy or BCS, 35% chose mastectomy (37).   

 

A recent NCCN study of 8 multidisciplinary cancer centres found that there is substantial variation in 

the surgical treatment of early breast cancer across institutions and showed that the use of BCS and 

mastectomy with reconstruction substantially varies by institution and correlates with the supply of 

subspecialty care (38). Lazovich et al reported that the presence of a radiation therapy facility in the 

county of residence influences the rate of BCT (39). Patient age at diagnosis also has an impact on 

the BCT rate (40). Due to the lack of suitable patient preference data in early breast cancer, 

population-based actual practice data was instead used in the model of optimal radiotherapy 

utilisation.  
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FACTORS THAT AFFECT ACTUAL AND OPTIMAL RADIOTHERAPY 

UTILISATION 

 

A comparison of actual radiotherapy utilisation rates with optimal rates shows that actual rates are 

lower than optimal in Australia, the United States, the United Kingdom and Canada, showing that 

barriers exist that limit guideline-recommended, evidence-based radiotherapy utilisation (1-5).  

A literature review was conducted to determine the factors that can affect actual and optimal 

radiotherapy utilisation rates. 

 

Actual Radiotherapy Utilisation 

Factors that can affect actual radiotherapy utilisation can be classified as follows, based on a review 

of barriers to accessing radiotherapy in Canada (6). Many of these factors are inter-related and may 

exert combined effects on radiotherapy utilisation rates. 

 

A. Health System Factors 

 

1. Distance to treatment centre: Many studies demonstrate an adverse impact of increasing 

distance on radiotherapy utilisation.  Mackillop et al found that the rates of radiotherapy 

use varied significantly from county to county across Ontario and the highest rates were 

recorded in communities close to radiotherapy centres (7). Tyldesley and McGahan 

reported higher radiotherapy rates (closer to optimal rates) for breast and lung cancer 

patients in urban than in rural areas in British Columbia, but found that radiotherapy rates 

did not vary with drive time for patients with prostate cancer (8). Jones et al found that in 

northern England, the likelihood of receiving radiotherapy was reduced for most common 

cancer sites with increasing travel time to the nearest radiotherapy hospital (9). However 

a study of radiotherapy utilisation in New South Wales from 1996 to 1998 found that rural 

area health services had an identical average rate to urban area health services, although 

both were significantly below the optimal rate (10).  A study conducted in the south of 

England concluded that travel times of up to one hour did not affect the uptake of 

radiotherapy (11). The NSW Cancer Council reported on the effect of remoteness (as 

measured by ARIA score of residence) on cancer incidence and mortality in NSW (12) 

(13) and found that, when considering all cancers together, there was no statistically 

significant effect on incidence; but, after adjusting for age and stage, there was a 30% 

relative increase in risk of death at 5 years for those patients living in remote locations 

with this excess risk being due to excess mortality from cancers of the head and neck, 

rectum, breast, cervix and prostate. Brachytherapy has a major role in the treatment of 

cancers of the latter two tumour sites. The authors pointed out possible contributing 

factors that have been identified in the literature, such as the association between 
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geographical remoteness and disadvantage in terms of SES, race and educational levels 

(all factors that have been associated with worse cancer outcome), less screening, more 

advanced disease at diagnosis, and less access to treatment. Young et al found that 

NSW patients treated in metropolitan hospitals compared to rural hospitals were more 

likely to be treated with adjuvant chemotherapy (node positive colon cancer) but not 

radiotherapy (high risk or tethered/fixed rectal cancers) but did not analyse for the 

potential confounder of SES (14). In the lung cancer Patterns of Care Study conducted by 

Vinod et al (15), there were similar care and outcomes in the two socioeconomically and 

ethnically dissimilar metropolitan area health services, but less pathological diagnoses, 

surgery, radiotherapy and chemotherapy in the partly rural area health service, implying 

geographical rather than socioeconomic or cultural barriers to lung cancer care. Barton et 

al found increased rates of mastectomy amongst Western Australian patients living in 

non-Highly Accessible postcodes, implying reduced access to breast conservation (16). 

Several studies have analysed RTU in NSW. Denham reported that in 1990-91, 

metropolitan RTU was 36% compared to 19% in non-metropolitan NSW (17). By 1996-

98, Barton found that this urban/rural difference was no longer evident, although a slight 

difference in RTU between AHS with RT facilities (39%) compared to without (36%) was 

noted (10). A study of South Australian RT for the years 1990-94 described reduced 

likelihood of being treated with RT amongst patients who were older, female, or resident 

in a country region (probability 0.91), with socioeconomic status not being significant (18). 

 

2. Waiting times: Waiting times depend on the capacity of the facility to meet the demand for 

radiotherapy services. Capacity is affected by equipment levels, workforce and 

productivity. The risk of local recurrence increases with increasing waiting times for 

radiotherapy (19). In patients with high grade glioma, delay in radiotherapy can shorten 

survival (20;21). National audits of waiting times for radiotherapy in the United Kingdom 

have found that waiting times for radical radiotherapy have improved over time from 2003 

to 2005 to 2007 (22).  

 

3. Treatment centre characteristics: Gillan et al in their review found that a patient has a 

greater likelihood of receiving radiotherapy if the initial diagnosis is made in an academic 

hospital or one with an affiliated cancer centre (6;23;24).  French et al reported that 

palliative radiotherapy utilisation rates in British Columbia were lower where there was 

difficult or limited access to a cancer centre (25). Thompson et al found reduced 

likelihood of being treated with brachytherapy amongst patients resident in Area Health 

Services not equipped with brachytherapy facilities, independent of socioeconomic or 

geographical factors (26). 
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B. Patient Socio-demographic factors 

 
1. Race/Ethnicity: Race and ethnicity has been reported to have an effect on radiotherapy 

utilisation rates. In Australia, a study of indigenous and non-indigenous Queenslanders 

with lung cancer found that 31% of indigenous patients received radiotherapy as opposed 

to 42.8% of non-indigenous patients (27). In Los Angeles, African American and Hispanic 

women were found to be less likely to receive adjuvant radiotherapy after breast 

conserving surgery (BCS) for breast cancer (28).  

 

2. Socioeconomic status (SES): Deprivation has a major influence on radiotherapy access 

rates; even in the United Kingdom where there is access to universal health care, 

Williams et al found that in regions with higher levels of deprivation, fewer patients with 

cancer receive radiotherapy (22). Parise et al found that in Los Angeles, lower SES was 

associated with decreasing odds of receiving adjuvant radiation therapy after BCS for 

breast cancer (28). Lavergne et al found that the rate of palliative radiotherapy in Nova 

Scotia, Canada, declined with increased community deprivation (29). Vinod et al and Hui 

et al performed lung cancer Patterns of Care Studies and compared treatment and 

outcomes between two metropolitan area health services (thereby eliminating rural 

location as a factor), and found that there were no differences in care or outcomes based 

on patient SES (30) (31). Luke et al addressed the issue of access to RT in the South 

Australian setting for the years 1990-94 and found that SES of residential area was not 

significant (18). Barton et al (16) performed an overview of cancer treatment services in 

Western Australia and did not find a correlation between IRSD of postcode of residence 

and radical prostatectomy rates for prostate cancer or of chemotherapy rates for breast, 

lung or colorectal cancer. Mastectomy rates for breast cancer increased with low SES 

postcodes (implying reduced breast conservation), but this may have been confounded 

by increased mastectomy rates amongst patients living in non-Highly Accessible 

locations. 

 

C. Patient Factors 

 

1. Age and co-morbidity: Tyldesley et al found that the rate of RT use declined with age in 

Ontario, particularly for adjuvant and palliative indications (32). The relative decline in 

receipt of radiotherapy with age exceeded the relative decline in functional status with 

age in the general population.  Most of the decline in radiotherapy use was related to a 

decline in referral to cancer centres. Vulto et al reported that in the South Netherlands, 

age and comorbidity had an influence over whether patients received radiotherapy, and 

for most tumour types age appeared to be a stronger predicting factor (33). Vinod et al 

showed that older age is a factor in some patients in South Western Sydney receiving no 

treatment for lung cancer (34).  
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2. Cultural beliefs: The effect of cultural or religious beliefs among aboriginals or ethnic 

groups who refuse radiotherapy based on these beliefs have been described in Australia, 

Canada and Pakistan (35-37). 

 

3. Beliefs re efficacy/burden of treatment: The effect of patient choice on radiotherapy 

utilisation and the factors affecting patient choice have been described separately in the 

chapter on patient choice. 

 

4. Life expectancy: The Canadian review of barriers to radiotherapy by Gillan et al found 

that reduced life expectancy was associated with lower rates of consultation and 

treatment for palliation (6).  

 

5. Other:  Gillan et al in their review of Canadian literature found that patient education level 

was associated with longer radiotherapy waiting times (6). Kane et al studied the impact 

of patient educational level on patients with prostate cancer in the United States, and 

found that among older men, those with a higher education level received more 

aggressive treatment (radiotherapy versus hormonal therapy) than those with less 

education (38). 

 

D. Provider Factors 

 

1. Referral: Cancer patients are generally referred for radiation oncology consultations by 

other medical specialists or by general practitioners, who act as gatekeepers. Hence a 

lack of referral can affect radiotherapy utilisation rates.  Gillan et al reported that higher 

referral rates are associated with having a university academic appointment, being a 

specialist in a cancer centre, performing a higher volume of surgeries for cancers 

potentially requiring adjuvant radiotherapy, being more knowledgeable about radiotherapy 

or having formal training in radiotherapy (6). In certain clinical situations referral for 

radiation oncology consultation may be affected because the evidence for radiotherapy is 

weak or there is no evidence in favour of radiotherapy over other treatment modalities. 

Wong et al hypothesised that the quality of evidence would interact with geographical 

resource factors: they compared the use of adjuvant radiotherapy amongst 10198 

American patients operated on in hospitals with and without on-site radiotherapy services, 

and found that for cancer of the rectum (with well-established randomized evidence for 

adjuvant RT), there was no difference in RTU, but for pancreatic cancer, in which the role 

of adjuvant RT remains controversial, RTU was almost double in hospitals with on-site RT 

services (39).  

 

2. Multidisciplinary care: It is probable that patients with access to multidisciplinary care 

would be more likely to be seen by a radiation oncologist. A recent study of 13,722 

women with breast cancer in the United Kingdom found that the introduction of 
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multidisciplinary care was associated with improved survival (40). Among patients with 

lung cancer, Freeman et al reported that a multidisciplinary thoracic malignancy care 

conference increased the percentage of patients receiving treatment that adhered to 

nationally accepted guidelines (41).  

 

3. Understanding and awareness:  Gillan et al noted that “low referral rates can be attributed 

in part to limited radiotherapy-related knowledge of the referring physician” (6). A majority 

of survey respondents reported poor levels of knowledge about palliative radiotherapy in 

two surveys of family physicians and other referring practitioners (42;43). 

 

Optimal Radiotherapy Utilisation 

The factors that affect the rate of optimal radiotherapy utilisation have been described in the individual 

cancer site chapters in this report. The main factors that affect the overall optimal radiotherapy 

utilisation rate are:  

 

1. Changes in Cancer incidence  

The relative incidence of the various cancer sites can change over time. In the original model 

of optimal radiotherapy utilisation, the incidence of prostate cancer was 12% of all cancers. In 

the revised model, prostate cancer constitutes 18% of all registered cancers. In the revised 

model, the incidence of each of the cancer sites has been updated according to national data 

from the Australian Institute of Health and Welfare (AIHW) for the year 2008. 

 

2. Changes in Stage Distribution 

Over time, there have been changes in the stage distribution of various cancers due to 

increased screening, new diagnostic tools or other factors leading to earlier diagnosis. This 

can lead to changes in the overall optimal utilisation rate. 

 

3. Changes in indications for radiotherapy 

Some indications for radiotherapy are no longer valid as compared to the original model, 

while there are a few new indications for radiotherapy. Some controversial areas still remain 

where there is no clear evidence in favour of radiotherapy over another treatment modality; 

ongoing clinical trials may resolve these areas of treatment uncertainty in the future. 

 

4. Other changes in epidemiological data 

Changes in other data such as in the rates of local relapse or distant metastases based on 

the latest available epidemiological can also affect the radiotherapy utilisation rate. Any 

changes to these data have been described in detail in the relevant chapters.  
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NEW TECHNOLOGIES IN RADIOTHERAPY  

 

It is possible that new technology in radiotherapy may affect the optimal utilisation rate because it  

1. Increases the proportion of cases for whom radiotherapy would be the treatment of choice, or 

2. Provides an alternative to standard external beam radiotherapy. 

 

Of course not all new technologies result in improvements in patient outcomes. If the technologies 

discussed in this chapter had high levels of evidence to support their adoption then they would have 

been included in the specific tumour site reviews where relevant.   

 

The Faculty of Radiation Oncology Position Paper on Techniques and Technologies in Radiation 

Oncology – 2011 Horizon Scan (1) was used as the major source of new technologies. It was 

produced by a multidisciplinary team and widely peer-reviewed. It identified six techniques that are 

not widely used in Australia at present but would in the future be considered essential for the good 

management of cancer patients in Australia. It should be noted that the wide acceptance of any new 

technology in the Australian Public Health System would depend on appropriate reviews and cost-

effectiveness analysis. 

 

A. New technology that involves external beam  
 

 

1. Image Guided Radiation Therapy (IGRT) 

IGRT is a broad term that can reasonably be applied to most radiotherapy techniques. It has been 

used recently to describe frequent 2-D or 3-D imaging of the treatment volume performed as close as 

possible to the time of treatment delivery to increase geometric accuracy.  

 

IGRT offers greater accuracy and the ability to target tumours that are affected by body motion such 

as early stage lung or liver cancers or a small amount of metastatic disease to lung or liver, in 

conjunction with stereotactic body techniques.  

 

IGRT may increase the proportion of lung and liver tumours with an indication for radiotherapy.  

 

2. Intensity Modulated Radiation Therapy (IMRT) 

IMRT is an external beam technique that individualises the fluence of the radiation beam to create 

better conformation of the radiation dose to the treatment volume. It reduces the dose to surrounding 

normal tissues which may decrease complications or allow dose escalation.  

 

IMRT has a well-established role in external beam radiotherapy but has not created new treatment 

indications. 
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3. Stereotactic Radiation Treatments  

Stereotactic radiation treatments include stereotactic radiosurgery (SRS), stereotactic radiotherapy 

(SRT) and stereotactic body radiotherapy (SBRT). SRS and SBRT use high doses of external beam 

radiotherapy delivered with a high precision stereotactic localisation system. SRT uses the high 

precision system to deliver fractionated radiotherapy. 

 

SRS and SRT have been used to treat benign and malignant intracranial tumours and arteriovenous 

malformations. Benign lesions are outside the scope of this study because they are not notified to 

Central Cancer Registries and hence are not used in the calculation of utilisation rates. 

 

SBRT has been used to deliver high doses to small mobile lung tumours and shows promising high 

tumour control rates. It may be used as a substitute for standard external beam, or for surgery in 

those patients of borderline medical inoperability. It has also been investigated for the treatment of 

liver tumours.  

 

SBRT may increase the proportion of lung and liver tumours with an indication for radiotherapy.  

 

B. New technology that may become an alternative to standard external beam 
radiotherapy 
 

1. Particle Therapy 

Particle therapy is a form of external beam radiotherapy using heavy particles known as hadrons. 

These include protons, neutrons and carbon ions. These particles may have advantages over X-rays 

because of different biological action or the differences in the physical deposition of dose. The major 

application is for the treatment of paediatric malignancies currently treated by X rays and base of skull 

tumours in adults. The number of cases is very small (2) and unlikely to have a significant effect on 

optimal radiotherapy utilisation rates.  

 

2. Intra-operative Partial Breast Irradiation 

Intra-operative partial breast irradiation was not discussed in the FRO Horizon Scanning document. 

There are several ways of delivering partial breast irradiation; Intra Operative Radiotherapy, radio-

isotopes, needle implant and linear-accelerator treatment with electrons or photons. All of these 

techniques are considered investigational. 

The use of a single high dose of low energy X-rays delivered into the tumour bed at the time of 

lumpectomy for breast cancer was the subject of a recent randomised trial (3) that showed non-

inferiority for intra-operative partial breast irradiation compared with external beam. Intra-operative 

partial breast irradiation requires a dedicated 60kV X-ray emitter and trained staff.  

 

Fourteen per cent of women who received intra-operative partial breast irradiation also required 

external beam radiotherapy because of adverse pathological findings. 
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External beam radiotherapy for early breast cancer (T1-2 N0-1) is indicated for 62% of all breast 

cancer. If 86% of these cases were suitable for intra-operative partial breast irradiation then 53% of all 

breast cancer patients would optimally be treated with partial breast irradiation rather than 

conventional fractionated megavoltage radiotherapy. Breast cancer accounts for 12% of all cancers 

and thus the uniform adoption of intra-operative partial breast irradiation could reduce the total optimal 

utilisation rate for all cancers by about 6%.   

 

3. Hypofractionation 

Hypofractionation is the use of fewer large radiation treatments (fractions) in a course of radiotherapy. 

The total dose must be reduced because larger doses per fraction cause greater late side effects. 

Hypofractionation with very large doses has been successful in stereotactic radiosurgery (see above). 

 

Hypofractionation has been investigated in breast and prostate cancer to reduce the burden on 

patients and increase linear accelerator capacity. Hypofractionation has been shown to be equivalent 

to standard fractionation for selected early breast cancers (4). It is being investigated in prostate 

cancer (5, 6). 

 

Hypofractionation has been incorporated into our existing fractionation model for breast cancer. If it is 

shown to be useful in prostate cancer it can be incorporated into the fractionation model.  

 

Changes in the number of fractions per course do not affect the proportion of cases with an indication 

for radiotherapy but may reduce the number of treatments each patient requires and thus the total 

demand for megavoltage radiotherapy resources. 
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OPTIMAL NUMBER OF RADIOTHERAPY FRACTIONS 

 

Introduction 

A radiotherapy treatment fraction is the fundamental unit of productivity in a radiotherapy department. 

A course of external beam radiotherapy is delivered in small doses called fractions, usually given 

once a day, five days a week, and a course of treatment can be delivered over several weeks, 

depending on the clinical situation. Radical radiotherapy, aiming to eradicate the tumour, requires a 

high total dose and is typically delivered over 2 to 8 weeks. On the other hand, palliative radiotherapy, 

which aims to improve symptoms, usually requires a lower total dose. A palliative radiotherapy course 

is delivered in fewer fractions and may last from one day to a few weeks.  

 

Number of fractions per linear accelerator per department has been used for radiotherapy services 

planning and this parameter has been recognised as valuable (1-4). However, substantial variations 

in radiotherapy fractionation practices between radiotherapy departments or radiation oncologists 

have been observed in Australia and overseas (3, 5-7), and to date there has been no evidence-

based benchmark for appropriate activity. 

 

This chapter summarises the PhD thesis of Dr Karen Wong “Estimation of the optimal number of 

radiotherapy fractions for cancer patients: a review of the evidence”. The objectives of the project 

were 

 To develop a model of radiotherapy fractionation building on the previously published optimal 

radiotherapy utilisation model (8-9).  

 To estimate the optimal number of radiotherapy fractions for the first course of radiotherapy per 

cancer patient and per treatment course from the best available evidence. 

 To estimate the proportion of patients that should receive radical versus palliative radiotherapy as 

their first course of radiotherapy, and the optimal number of radiotherapy fractions per radical and 

per palliative course, based on best available evidence. 

 

Methods 

This current project was limited to the first course of radiotherapy in patients with a notifiable cancer 

with an incidence of ≥1% of the Australian cancer population, as was the optimal radiotherapy 

utilisation study from which this study is based (8-9). The reason why only the first treatment course 

for any patient was studied is that it is this parameter that is used for resource planning for radiation 

oncology. There is a component of a department’s activity that involves retreatment (i.e. the patient 

undergoes subsequent radiotherapy) but this is factored into planning models in other ways and can 

be quite complex and beyond the scope of this study.  

 

Evidence-based treatment guidelines, meta-analyses and randomised controlled trials were reviewed 

for fraction number recommendations for each clinical situation of each cancer site where 
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radiotherapy was indicated (i.e. each terminal branch of the optimal radiotherapy utilisation tree). In 

the radiotherapy utilisation tree, in some instances the branches did not differentiate whether the 

radiotherapy was recommended for curative or palliative intent, as the aim of the original study was 

purely to decide whether radiotherapy was recommended at all or not. In this current project, these 

branches were split to model more specific clinical situations where the fractionation schemes vary 

between branches.  

 

Information on the proportions of patients with the different attributes associated with each additional 

branch of the tree was obtained by performing Medline searches, manual bibliographic searches and 

examination of review articles. The cancer incidence figures were updated using the national cancer 

incidence figures from 2005 published by the Australian Institute of Health and Welfare (10).  

 

The radiotherapy utilisation tree was adapted so that each terminal branch ended in a “pay-off” with 

the number of radiotherapy fractions as the final outcome. For each cancer type, the optimal fraction 

number was calculated using the TreeAge software version 3.5™ (TreeAge Software, Williamstown, 

MA), taking into account the frequency of specific clinical conditions where radiotherapy is indicated 

and the recommended fraction number for each condition. In instances where a range of number of 

fractions was recommended for a terminal branch, the number of fractions best supported by 

evidence was used in the calculations. If there were a number of sources of equal quality that 

recommended different fractionation regimens, the number of fractions recommended in the 

Australian guidelines was used. When Australian guidelines did not exist for particular cancer sites or 

did not adequately address radiotherapy dose fractionation schedules, the lowest of the range of 

number of fractions recommended in the other clinical guidelines was used in the calculations. One-

way and multivariate sensitivity analyses were performed to assess the impact of uncertainties on the 

overall optimal number of radiotherapy fractions. 

 

Results 

There were 15 cancer sites with 32 cancer sub-sites. It was estimated that, based on best available 

evidence, 48.3% of all cancer patients should ideally receive radiotherapy at least once during the 

course of their illness.  

 

The optimal number of fractions for the first course of radiotherapy was calculated to be 18 per 

treatment course. For each cancer sub-site, the optimal number of fractions ranged from 0 to 30.8 per 

treatment course, with the highest being head and neck and central nervous system cancers. Table 1 

summarises the results for each of the cancer sub-sites.   

 

For the first course of radiotherapy, 78% of patients would ideally be treated with radical intent and 

22% with palliative intent. For radical radiotherapy, the optimal number of fractions was 22.3 per 

treatment course. For palliative radiotherapy, the optimal number of fractions was 3.3 per treatment 

course. 
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Sensitivity analysis was performed to assess the effect of uncertainties on the overall optimal number 

of radiotherapy fractions. One-way sensitivity analysis showed that the optimal number of fractions 

varied from 17.2 to 19.2 per treatment course. For radical radiotherapy, the optimal fraction number 

ranged from 21.3 to 23.8 per treatment course. For palliative radiotherapy, the optimal fraction 

number ranged from 3.3 to 5.4 per treatment course.  
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Table 1. Optimal number of radiotherapy fractions by cancer sub-site 

Cancer site Cancer sub-site Proportion of all cancers (%) Optimal no. of fractions 

per treatment course 

Range of no. of fractions 

per treatment course 

Genitourinary cancer  24 19.6 17.8-22.1 

 Prostate 18.4 22.2 20-25.1 

 Kidney 2.3 2 2-3.6 

 Bladder 2.0 9.5 7.8-14.5 

 Testis 1.0 11.4 10.8-15 

Gastrointestinal cancer  20 16.8 15.7-20 

 Colon 8.4 17.9 2-21.3 

 Rectum 4.2 10.7 10.7-25.8 

 Pancreas 2.1 21.6 21.6-22.1 

 Stomach 1.8 25.0 0-25 

 Oesophagus 1.2 16.3 16.2-18.5 

 Liver 1.2 0 N/A 

 Gallbladder 0.6 24.6 20-25.2 

 Small intestine 0.3 0 N/A 

 Anus 0.3 26.1 25-27.1 

Breast  12.2 17.3 17.3-21.8 

Melanoma  9.9 19.1 18.1-19.6 

Thoracic cancer  10 16.8 16.2-19.2 

  Lung 9.0 16.6 16.1-19.1 



Page | 570  

 

Cancer site Cancer sub-site Proportion of all cancers (%) Optimal no. of fractions 

per treatment course 

Range of no. of fractions 

per treatment course 

 Mesothelioma 0.6 0 N/A 

Lymphoma  4.2 14.5 14.5-16.5 

Gynaecological cancer  4 19.7 19.7-20 

 Cervix 1.0 19.8 16.9-22.9 

 Endometrium 1.8 20.2 18.4-20.7 

 Ovary 1.1 7.5 7.5-10 

 Vulva 0.3 25.3 24.1-30 

 Vagina 0.1 23.1 23-24.6 

Unknown primary  2.4 1.5 1.5-4.9 

Head and neck  3.3 30.8 30.1-31.6 

Leukaemia  2.3 6.9 6.8-7.3 

Thyroid  1.8 20 20-22.6 

Central nervous system  1.4 29.2 29.2-29.8 

Myeloma  1.2 4.6 3.7-5.9 

Sarcoma  1 21.1 21.1-27.4 

 Soft tissue sarcoma 0.6 21.2 21.2-27.9 

 Bone sarcoma 0.2 0 N/A 

Other cancer  3.0 0 N/A 

Total  100 18 17.2-19.2 
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Discussion 

This is the first model to estimate the optimal number of radiotherapy fractions for cancer patients 

based solely on the evidence. The model has many potential uses. Results of this study can be 

applied to aid in the planning of radiotherapy services for a given population. The model can also be 

applied to predict future radiotherapy workload to aid in future planning of radiotherapy services. The 

model can be readily adapted for changes in cancer incidence, stage distribution, radiotherapy 

indication and dose fractionation schedule in the future. Results of clinical trials which have recently 

completed recruitment or are currently recruiting can be easily incorporated into the model to assess 

the impact on the optimal number of fractions. The model also provides a benchmark for service 

delivery and allows comparison with actual practice from population-based patterns of care studies. 

As an example, the 2007 patterns of care study of the UK (7) showed that, for the first course of 

radiotherapy, the average number of fractions per treatment course was 15.4. While this fell short of 

our optimal estimate of 18, the average number of fractions per radical course was 20.6 and that per 

palliative course was 4.0, which approximated our optimal estimates, suggesting that a higher than 

optimal proportion of patients were treated with palliative intent. 

 

A number of limitations have been identified during the course of this research. Firstly, the model 

included only the first course of radiotherapy. It did not include retreatment after an initial course of 

either radical or palliative radiotherapy. The issue of retreatment modelling is highly complex and 

could be the focus of future research. Secondly, the model included only notifiable cancers in 

Australia. Thus, non-melanomatous skin cancers, benign tumours such as pituitary adenoma and 

meningioma, and other benign conditions such as keloid and heterotopic ossification, in which 

radiotherapy has an established role, were excluded as these are non-notifiable conditions in 

Australia. Additional workload for retreatment courses as well as for these non-notifiable conditions 

needs to be accounted for when this model is applied to the planning of radiotherapy services. 

Thirdly, there was a lack of high quality epidemiological data for some clinical situations in the model, 

particularly performance status and co-morbidity data. In order to overcome some of this limitation 

sensitivity analysis was performed for those branches where high quality epidemiological data were 

lacking and showed that the impact of these uncertainties on the model was minor. Lastly, on review 

of the clinical guidelines, it has been identified that there are differing recommendations on 

radiotherapy indication and dose fractionation schedule for many clinical situations. Sensitivity 

analysis was performed to estimate the effect of these variations and showed that the variables had a 

minor impact on the overall optimal number of fractions.  

 

Conclusions 

Based on best available evidence, it is estimated that 48.3% of all cancer patients should ideally 

receive radiotherapy at least once during the course of their illness, and that the optimal number of 

fractions for the first course of radiotherapy is 18 per treatment course. One-way and Monte Carlo 

sensitivity analyses show these estimates to be robust despite multiple variables in the model. These 

data serve as a benchmark for comparison with actual practice, and will be helpful in the planning of 
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radiotherapy services. Further research in the optimal number of fractions for non-melanomatous skin 

cancers and benign conditions in which radiotherapy plays a role will complement these data to better 

predict radiotherapy workload.  
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CONCLUSION 

 

The result for all cancer sites are summarised in Table 1. Column A shows the proportion of cancer 

sites and the proportion of all cancers that they comprise. Columns B to D show the optimum 

utilisation rates for radiotherapy, chemo-radiotherapy and brachytherapy respectively. The chemo-

radiation utilisation rate is a subset of the radiotherapy rate.  Columns E to G show the proportion of 

each all cancers that are cancer sites with an indication for radiotherapy, chemo-radiation and 

brachytherapy, respectively. The sums of columns E to G are the proportion of all cancer cases with 

an indication for each modality. 

 

Thus 48.3% of all cancers have an indication for radiotherapy (alone or with chemotherapy), 8.9% 

have an indication for chemo-radiotherapy and 3.3% have an indication for brachytherapy with or 

without external beam radiotherapy. 
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Table 1.  Summary of Radiotherapy utilisation 

 

 A B C D E F G 

Cancer 
sites 

Proportion 
of all 
cancers  

RTU CT-
RTU 

Brachytherapy 
utilisation 

Proportion 
of cancers 
with RT 
indication 
 (A x B) 

Proportion 
of cancers 
with CT-
RT 
Indication 
(A x C) 

Proportion of 
cancers with 
Brachytherapy 
Indication 
(A x D) 

Bladder 2.0% 47% 9% 0% 0.9% 0.2% 0% 

Brain 1.4% 80% 53% 0% 1.1% 0.7% 0% 

Breast 12.2% 87% 0% 0% 10.6% 0.0% 0% 

Cervix 1.0% 71% 51% 53% 0.7% 0.5% 0.5% 

Colon 8.4% 4% 0% 0% 0.3% 0.0% 0% 

Gall bladder 0.6% 17% 17% 0% 0.1% 0.1% 0% 

Head and 
Neck 

3.3% 74% 26% 0% 2.4% 0.9% 0% 

Kidney 2.3% 15% 0% 0% 0.3% 0.0% 0% 

Leukaemia 2.3% 4% 0% 0% 0.1% 0.0% 0% 

Liver 1.2% 0% 0% 0% 0.0% 0.0% 0% 

Lung 9.0% 77% 26% 0% 6.9% 2.3% 0% 

Lymphoma 4.2% 73% 0% 0% 3.1% 0.0% 0% 

Melanoma 9.9% 21% 0% 2% 2.1% 0.0% 0.2% 

Myeloma 1.2% 45% 0% 0% 0.5% 0.0% 0% 

Oesophagus 1.2% 71% 33% 0% 0.8% 0.4% 0% 

Ovary 1.1% 4% 0% 0% 0.0% 0.0% 0% 

Pancreas 2.1% 49% 35% 0% 1.0% 0.7% 0% 

Prostate 18.4% 58% 0% 10% 10.7% 0.0% 1.8% 

Rectum 4.2% 60% 55% 0% 2.5% 2.3% 0% 

Stomach 1.8% 27% 20% 0% 0.5% 0.4% 0% 

Testis 1.0% 7% 0% 0% 0.1% 0.0% 0% 

Thyroid 1.8% 4% 0% 0% 0.1% 0.0% 0% 

Unknown 
Primary 

2.4% 61% 0% 0% 1.5% 0.0% 0% 

Uterus 1.8% 38% 0% 39% 0.7% 0.0% 0.7% 

Vagina 0.1% 94% 78% 80% 0.1% 0.1% 0.1% 

Vulva 0.3% 39% 15% 0% 0.0% 0.0% 0% 

Other 5.0% 19% 5% 0% 1.0% 0.3% 0% 

Total  100.0% 
   

48.3% 8.9% 3.3% 

RTU= optimal radiotherapy utilisation rate. CT-RT = chemo-radiation 
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Sensitivity Analysis 

 

As indicated in the chapters on specific tumour sites, there was a level of uncertainly in the models 

due to  

1) Variability in the epidemiological data for certain indications  

2) Uncertainty in the indication for radiotherapy (RT) mentioned in the clinical practice    

     guidelines   

3) Uncertainty in the choice of radiotherapy, concurrent chemo-radiotherapy (CRT) and  

     brachytherapy (BT) comparing with other treatment options such as surgery 

 

These uncertainties for individual tumour models have been dealt with univariate analysis and 

presented as the Tornado diagram at the end of each individual tumour report. All individual models 

were merged at the end to get a single optimal utilisation proportion for cancer (48.3%). To deal with 

the data uncertainties in the merged model a tornado diagram was constructed including all the 

uncertain variables in the model. The variables that contributed to the greatest variability (up to 0.1% 

of the spread) in the model had been selected to do a multivariate sensitivity analysis using Monte 

Carlo simulation analysis with 10000 simulations that gave a 95% confidence interval of 47.9% to 

48.7% for the optimal RT utilisation, 8.5% to 9.3% for the CRT utilisation and 3.0% to 3.3% for 

BT utilisation.       

 

 

Table 2 compares the previous estimate of radiotherapy utilisation with the current ones. The 

proportion of all cancer cases that are prostate cancer has increased from 12% to 18% and the 

proportions of breast, lung and melanomas have decreased. Radiotherapy utilisation rates for 

bladder, brain, colon, kidney, pancreas, stomach and testis have decreased due to changed 

indications (colon, kidney, stomach and testis) or the availability of better data on the incidence of 

indications (bladder, brain, pancreas). Radiotherapy utilisation rates have increased substantially for 

cervix and lymphoma due to altered proportions with indications rather than the addition of new 

indications.  
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Table 2. Comparison between original and new estimates or radiotherapy utilisation 

by cancer site 

 

Cancer sites Proportion of all 
cancers (old) 

Proportion  of all 
cancers (new) 

Old RTU New RTU 

Bladder 3.0% 2.0% 58% 47% 

Brain 2.0% 1.4% 92% 80% 

Breast 13.0% 12.2% 83% 87% 

Cervix 1.0% 1.0% 58% 71% 

Colon 9.0% 8.4% 14% 4% 

Gall bladder 1.0% 0.6% 13% 17% 

Head and Neck 4.0% 3.3% 74% 74% 

Kidney 3.0% 2.3% 28% 15% 

Leukaemia 3.0% 2.3% 4% 4% 

Liver 1.0% 1.2% 0% 0% 

Lung 10.0% 9.0% 76% 77% 

Lymphoma 4.0% 4.2% 65% 73% 

Melanoma 11.0% 9.9% 23% 21% 

Myeloma 1.0% 1.2% 38% 45% 

Oesophagus 1.0% 1.2% 80% 71% 

Ovary 1.5% 1.1% 4% 4% 

Pancreas 2.0% 2.1% 57% 49% 

Prostate 12.0% 18.4% 60% 58% 

Rectum 5.0% 4.2% 65% 60% 

Stomach 2.0% 1.8% 68% 27% 

Testis 1.0% 1.0% 49% 7% 

Thyroid 1.0% 1.8% 10% 4% 

Unknown Primary 4.0% 2.4% 61% 61% 

Uterus 1.8% 1.8% 46% 38% 

Vagina 0.1% 0.1% 100% 94% 

Vulva 0.2% 0.3% 34% 39% 

Other 2.0% 5.0% 50% 19% 

RTU= optimal radiotherapy utilisation rate 
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