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Research Question

“Will reducing waiting times for 
radiotherapy be accompanied by 
downstream cost savings? If so, 

how much?”
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Background

• Post-surgical delay in radiotherapy is 
associated with an increased risk of local 
recurrence

• Local recurrence is more expensive to treat 
than first-line breast cancer
– Downstream disease events (i.e., metastatic 

disease, terminal illness) are more expensive 
still

• It follows that reductions in local 
recurrence will be followed by reductions 
in spending on local recurrence treatment



Methods

1. Estimate likelihood of patients experiencing 
health events

2. Estimate cost associated with each event
3. Determine probability-weighted cost of each 

event
4. Determine total weighted cost of a local 

recurrence
5. Multiply cost by per-week incremental risk 

reduction associated with waiting



Methods – cont...

• All patients move from being 
treated to either “cured” (no 
evidence of disease) or 
experience a downstream 
event

• Time horizon is 10 years
• Health Care System 

perspective chosen
• All costs in 2008 Canadian 

dollars, adjusted for inflation 
using CPI



Assumptions

• All patients are early breast cancer patients 
(stage I, IIa – tumours with no nodal 
involvement)

• All patients experience identical clinical 
trajectory

• All recurrences are detected during follow-
up

• Patients who die do so within one year of 
metastatic diagnosis



Results

Event Probability Cost Weighted 
Cost

LR - NED 0.56 $19,000 $10,640
Mets - NED 0.04 $47,000 $1,880
Mets - death 0.40 $59,300 $23,720

Total $36,240



Results – cont...

• Weekly incremental risk of recurrence
– 0.088 – (1.025 * 0.088) = -0.0022

• Per-week benefit of reducing waiting
– $36,240 * 0.0022 = $79.75



Sensitivity Analysis

• Parameters in the calculation are adjusted above and 
below baseline values to determine extent to which 
benefit is “sensitive” to changes to inputs

Parameter Baseline Value Benefit
Risk of 
recurrence

0.088 0.044 – 0.132 $39.87 - $119.61

Incremental 
risk of LR due 
to waiting

0.0022 0.0008 – 0.003 $28.99 - $108.72

Cost of 
Recurrence

$36,240 $27,860 - $41,594 $61.29 - $91.51

Cost of End-
of-Life

$58,000 $47,600 - $74,300 $64.16 - $85.54



Conclusion

• If a patient’s post-surgical waiting time 
can be reduced by one week, the health 
care system will experience a reduction 
in downstream spending of $79.75

• This value is highly contingent on the 
cost of treatment (especially dying of 
metastatic disease) and the risk of 
recurrence



Discussion

• Strengths

• Limitations

• Generalizability



S������

• 1.        Drummond, M, Sculpher, M, Torrance, G, O'Brien, B. Methods for the Economic 
Evaluation of Health Care Programmes, 3rd edition. 2005; Oxford Medical   Publications, 
Oxford University Press, Oxford, UK.

• 2.        Wodinsky, H, Jenkin, R. The Cost of Radiation Treatment at an Ontario Regional 
Cancer Centre. CMAJ 1987;137906-909.

• 3. Bank of Canada, Ragan, C. Canada's Inflation Performance, and Why It Matters. 
2005;http://www.bankofcanada.ca/en/ragan_paper/inflation.html.

• 4. Elder, E, Kennedy, C, Gluch, L, Carmalt, H, Janu, N, Joseph, M, Donellan, M, 
Molland, J, Gillett, D. Patterns of Breast Cancer Relapse. European Journal of Surgical 
Oncology 2006;32922-927.

• 5. Early Breast Cancer Trialists' Collaborative Group. Radiotherapy for Early Breast 
Cancer (Review). The Cochrane Library 2008;3 John Wiley & Sons, Ltd., 

• 6. Rabbani, S, Mazar, A. Evaluating Distant Metastases in Breast Cancer: from Biology 
to Outcomes. Cancer Metastasis Review 2007;26663-674.

• 7. Lê, M, Arrigada, R, Spielmann, M, Guinebretière, J, Rochard, F. Prognostic Factors for 
Death after an Isolated Local Recurrence in Patients with Early-Stage Breast Carcinoma. 
Cancer 2002;94(11):2813-2820.

• 8. Skedgel, C, Rayson, D, Dewar, R, Younis, T. Cost-utility of Adjuvant Hormone 
Therapies for Breast Cancer in Post-menopausal Women: Sequential Tamoxifen-Exemestane 
and Upfront Anastrozole. Breast Cancer Research and Treatment 2007;101325-333.

• 9. Romanus, D, Iscoe, N, DeAngelis, C, Shear, N, Einarson, T. Cost analysis of 
Secondary Prophylaxis with Oral Clodronate versus Pamidronate in Metastatic Breast Cancer 
Patients. Support Care Cancer 2004;12844-851.

• 10.     Lee, R, Zou, D, Demetrick, D, DiFrancesco, L, Fassbender, K, Stewart, D. Costs 
Associated with Diffuse Large B-Cell Lymphoma Patient Treatment in a Canadian Integrated 
Cancer Care Center. International Society for Pharmacoeconomics and Outcomes Research
2008;11(2):221-230

http://www.bankofcanada.ca/en/ragan_paper/inflation.html


S������ �2�

• 11.     Ontario Ministry of Health and Long-Term Care. Schedule of Benefits: Physician 
Services Under the Health Insurance Act (June 3, 2008). 2008;

• 12.     Ouagari, K, Karnon, J, Delea, T, Talbot, W, Brandman, J. Cost-effectiveness of 
Letrozole in the Extended Adjuvant Treatment of Women with Early Breast Cancer. Breast 
Cancer Research and Treatment 2007;10137-49.

• 13.     Demeter, S, Jacobs, P, Chmielowiec, C, Logus, W, Hailey, D, Fassbender, K, McEwan, 
A. The Cost of Lung Cancer in Alberta. Canadian Respiratory Journal 2007;14(1):81-86.

• 14.     Sloka, J, Hollett, P, Matthews, M. Cost-Effectiveness of Positron Emission Tomography 
in Breast Cancer. Molecular Imaging and Biology 2005;7351-360.

• 15.     Vu, T, Ellard, S, Speers, C, Taylor, S, de Lemos, M, Hu, F, Kuik, K, Olivotto, I. Survival 
Outcome and Cost-Effectiveness with Docetaxel and Paclitaxel in Patients with Metastatic 
Breast Cancer: a Population-based Evaluation. Annals of Oncology 2008;19461-464.

• 16.      Dranitsaris, G, Verma, S, Trudeau, M. Cost Utility Analysis of First-Line Hormonal 
Therapy in Advanced Breast Cancer. American Journal of Clinical Oncology 2003;26(3):289-
296.

• 17.      Earle, C, Coyle, D, Smith, A, Agboola, O, Evans, W. The Cost of Raditherapy at an 
Ontario Regional Cancer Centre: A Re-Evaluation. Critical Reviews in Oncology/Hematology
1999;3287-93.

• 18.      Drucker, A, Skedgel, C, Virik, K, Rayson, D, Sellon, M, Younis, T. The Cost Burden of 
Trastuzumab and Bevacizumab Therapy for Solid Tumours in Canada. Medical Oncology
2008;15(3):21-27.

• 19.     Wai, E, Trevisan, C, Taylor, S, Mates, D, Jackson, J, Olivotto, I. Health System Costs 
of Metastatic Breast Cancer. Breast Cancer Research and Treatment 2008;65233-240.

• 20.     Fassbender, K, Fainsinger, R, Brenneis, C, Brown, P, Braun, T, Jacobs, P. Utilization 
and Costs of the Introduction of System-wide Palliative Care in Alberta, 1993-2000. Palliative 



S������ �3�

• 21.     Chen, Z, King, W, Pearcey, R, Kerba, M, Mackillop, W. The Relationship between 
Waiting Time for Radiotherapy and Clinical Outcomes: A Systematic Review of the Literature. 
Radiotherapy and Oncology 2008;87(1):3-16.

• 22. Dixon, P, Mackillop, W. Could Changes in Clinical Practice Reduce Waiting Lists for 
Radiotherapy? Journal of Health Services Research and Policy 2001;6(2):70-77.

• 23. Munro, A, Potter, S. Waiting times for Radiotherapy Treatment: Not All That 
Mysterious and Certainly Preventable. Clinical Oncology 1994;6314-318.

• 24. Thomas, S, Williams, M, Burnet, N, Baker, C. How Much Surplus Capacity is 
Required to Maintain Low Waiting Times? Clinical Oncology 2001;1324-28.

• 25. Mikeljevic, J, Haward, R, Johnston, C, Crellin, A, Dodwell, D, Jones, A, Pisani, P, 
Forman, D. Trends in Postoperative Radiotherapy Delay and the Effect on Survival in Breast 
Cancer Patients Treated with Conservation Surgery. British Journal of Cancer 2004;901343-
1348.

• 26. Lamerato, L, Havstad, S, Gandhi, S, Jones, D, Nathanson, D. Economic Burden 
Associated with Breast Cancer Recurrence. Cancer 2006;106(9):1875-1882.



Waiting in Ontario

• 2008 Breast Radiotherapy waiting (90th percentile)
– 7.0 weeks Referral – Consult
– 5.4 weeks Ready-to-Treat – Treatment
– 12.4 weeks in total

• Reduce to 4 weeks = 8.4 * $79.75 = $670/pt
– ~2400 breast cancer cases annually, ~240 in 90th percentile
– Resulting benefit = $160,000 /yr

• Using non-linear estimate (quadratic), benefit of 12.4 weeks to 
4 weeks = $7017.03/pt, or $1.7 million/yr
– Discounted over 10 years = $1.25 m
– Rough calculation, based on 10% of early breast patients



Estimation issues

• Likely an underestimate rather 
than an overestimate
– Cost of drugs are higher
– Patient population in clinical trials
– No indirect costs included
– Cost of follow-up and clinic visits
– Symptomatic presentation of 

recurrence
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