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ML Yap et al; Journal of Global Oncology March 16, 2016



T - & uicc T

CC RE Nr RT
Ingham Institute oo O Grrncc MMMMMMMM SoTHERNR PR

eeeeeeeeeeeeeeeeeeeeee global cancer control |

Increase from 2002 to 2012
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Burden and Demand Outputs
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Estimating demand and benefits

* Radiotherapy utilisation models
e Estimating benefit
* Projections to 2035
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Global cancer burden

B e o ° Cancer incidence 2012
— 184 Countries

— 27 tumour types

— Total incidence

* Projections to 2035
— Demographic change

http://globocan.iarc.fr/Default.aspx
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Global cancer burden is increasing

14 million new cancer cases in 2012
e 24 million new cancer cases in 2035
» Steepestrise in LMIC
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What proportion of cancer cases
benefit from XRT?

* Define XRT indications
* Proportion of population with indications
e Sensitivity analysis
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All models are wrong
but some are useful

George EP Box (1919-2013)
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Indications for radiotherapy

Indications Exclusions

* Superior clinical outcome Non-melanomatous skin

— survival cancer
— local control * Benign tumours
— toxicity profile * Benign conditions

e The patient is suitable
— performance status
— co-morbidities.
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Example cancer
Localised disease (0.80) Metastatic disease (0.20)
Good PS (0.70) Poor PS (0.30) Good PS (0.60) Poor PS (0.40)
RT No RT symptoms for RT (0.50) NORT
0.56 RT

0.06
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Local Recurrence
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RTU 2003

* 1000+ pieces of
evidence examined

e RTU trees on 23/23
cancers

* 98% of all cancer by
incidence

e 52% of all cancers need
RT at least once

Cancer. 2003 Nov 1,98(9):1977-86
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Optimal RTU 2012 update

SITE SITE RTU
Bladder 47% m 19%
Brain VR Oesophagus 71%
87% 4%
71% 29%
4% 58%
Gall bladder 17% Rectum 60%
Head and Neck 74% m 27%
15% 7%
4% i 4%
0% Unknown Primary 61%
77% Uterus [T
Lymphoma 73% 94%
21% 39%
as% Al 48%

Radiother Oncol. 2014 Jul;112(1):140-4 ,or tinyurl.com/pwkua34
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Optimal chemotherapy utilisation

Tumour Optimal CT Tumour Site Optimal CT
Site (%) (%0)

Prostate 15 Kidney 33
Breast 68 Thyroid 13
Colon 55 Brain 72
Melanoma 19 Endometrium 20
Lung 73 Oesophagus 79
Rectum 64 Gallbladder 80
Heag and 36 Liver 27

ec :
TR o Testis 70
Primary Myeloma 94
Leukaemia 85 Ovary 84
Pancreas 35 Cervix ol
Urinary 66 Other 50
Bladder Total 50.8
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Optimal Radiotherapy Utilisation

¢ Low Income = Low Middle Income 4 Upper Middle Income e High Income
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Access to radiotherapy

2012
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ML Yap et al; Journal of Global Oncology March 16, 2016
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Optimal Chemotherapy Utilisation

Chemotherapy Utilisation proportion
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Outcome benefit

- Population 5 year incremental benefit

- Local control and overall survival

- Radical indications assumed 0% benefit
without XRT

- Systematic reviews of benefits of indications
- 27 cancers listed in GLOBOCAN

T Hanna, J Shafiq



RT survival and local control benefit
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Shafiq J, Hanna TP, Vinod SK, Delaney
GP, Barton MB. A Population-based
Model of Local Control and Survival
Benefit of Radiotherapy for Lung
Cancer. Clin Oncol (R Coll Radiol). 2016
Oct;28(10):627-38
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Local control

HIC

10.10% 3.20%

UMIC 8.60% 3.90%
LMIC 13.40% 6.20%
LIC 13.60% 6.30%

o



Survival Benefit
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Survival benefit by country
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By 2035 there will be

e 24 million new cancer cases

e 12 million cancer cases needing XRT
— 220 million fractions of RT
— 1 million lives saved
— 2.5 million with local control
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What will we need in 20 years?

High-income Upper-middle- Lower- Low-income
countries income middle- counties
2 O 3 5 countries income
countries

Fractions 76424000 /7014000 40974000 13268000
Radiotherapy departments 4600 3700 2000 600
Megavoltage machines 9200 7400 3900 1300
CT scanners 4600 3700 2000 600
Radiation oncologists to be trained 15500 16 800 9900 3300
Medical physicists to be trained 17200 12500 7200 2400
Radiation technologists to be trained 51900 45300 24900 8100

Atun et al., Lancet Oncology 2015
Slide courtesy of Y Lievens
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are opening up new opportunities.

Sahorses by the Aust

Health

Call to improve radiotherapy access
around world

) 26 September 2015 Health

Millions of people globally have died

ily from cancers that could
have been treated by radiotherapy, according to doctors.

New figures suggest as many as nine out of 10 people in low-income countries
cannot access radiotherapy treatment

The Lancet Oncology Commission

Expanding global access to radiotherapy

Rifat Atun, David A Jaffray, Michael B Bartan, Freddie Bray, Michoel Baumann, Bhadrasain Vikram, Timothy P Hanna, Felicia M Kraul,
Yolande Lievens, Tracey Y M Lui, Michael Milosevic, Brian O'Sullivan, Danielle L Rodin, Eduardo Rosenblatt, Jacob Van Dyk, Mef Ling Yap,
Eduardo Zubizarreta, Mary Gospodarowicz

Radiotherapy is a critical and inseparable comp t of comp treatment and care. For many of
the most common cancers in low-income and middle-income countries, radiotherapy is essential for effective
treatment. In high-income countries, radiotherapy is used in more than half of all cases of cancer to cure localised

1i palliate sy and control disease in incurable cancers. Yet, in planning and building treatment
capacity for cancer, radiotherapy is frequently the last resource to be considered. Consequently, worldwide access
to radiotherapy is unacceptably low. We present a new body of evidence that quantifies the worldwide coverage of
radiotherapy services by country. We show the shortfall in access to radiotherapy by country and globally for
2015-35 based on current and projected need, and show substantial health and economic benefits to investing in
radiotherapy. The cost of scaling up radiotherapy in the nominal model in 2015-35 is US$26-6 billion in low-
income countries, $62-6 billion in lower-middle-income countries, and $94.8 billion in upper-middle-income
countries, which amounts to $184-0 billion across all low-income and middle-income countries. In the efficiency
model the costs were low *: $14.1 billion in low-income, $33- 3 billion in lower-middle-income, and $49 -4 billion
in upper-middle-income suntries—a total of $96-8 billion. Scale-up of radiotherapy capacity in 2015-35 from
current levels could lead . ; saving of 26- 9 million life-years in low-income and middle-income countries over the
lifetime of the patients who received treatment. The economic benefits of investment in radiotherapy are very
substantial. Using the nominal cost model could produce a net benefit of $278 - 1 billion in 2015-35 {$265 2 million
in low-income countries, $38.5 billion in lower-middle-income countries, and $239-3 billion in upper-middle-
income countries). Investment in the efficiency model would produce in the same period an even greater total
benefit of $365 -4 billion ($12- 8 billion in low-income countries, $67-7 billion in lower-middle-income countries,
and $284. 7 billion in upper-middle-income countries). The returns, by the human-capital approach, are projected
to be less with the nominal cost model, amounting to $16-9 billion in 2015-35 {-514.9 billion in low-income

ive cancer

" ®

Lancet Onced 2015; 16: 1153-86
See Comment pages 1143-52

Harvard TH Chan School of
Public Health (Praf & Atun MD),
Harvard Global Equity Initiative
{F M Knawl PhD), and Harvard
Medical School {F M Knaul),
Harvard University, Cambridge,
MA, USA; Princess Margaret
Cancer Centre, Toronto, ON,
Canada (Prof D A Jaffray PhD,
Praf M Milosevic MD,

Prof B O"Sullivan MD,

Prof M Gospodarowicz MD);
TECHNA Institute, University
Health Network, Toronto, ON,
Carada (Prof D A Jafiray,

T M Lui MSc); Department af
Radiation Dncology, University
of Taren to, Terento, ON,
Carada (Prof D A Jafiray,

Prof 0 Sullivan, D L odin MO,
Prof M Gospodarowicz); Ingham
Institute for Applied Medical
Research, University of
Nissar S ith Wialis | ivsennnl

Atun R, Jaffray DA, Barton MB, Bray F, Baumann M, Vikram B, Hanna TP, Knaul FM, Lievens Y, Lui TY, Milosevic M, O'Sullivan B,
Rodin DL, Rosenblatt E, Van Dyk J, Yap ML, Zubizarreta E, Gospodarowicz M. Expanding global access to radiotherapy. Lancet

Oncol. 2015 Sep;16(10):1153-86.
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Thinking differently about solutions

* Traditional stand-alone department not
always viable

* Novel financing

* South-South collaborations
 Remote monitoring and QA

* |Innovative accelerators

* Global coordination of volunteers
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