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General considerations

over 18 9.5 million
million new cancer

cases of related

cancer deaths

Tobacco
Interventions

Vaccinations
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 New cancer cases each year is projected to before 2030- greatest
increase likely in low- and middle-income countries.

* Epidemiological transition: more chronic, or non-communicable, diseases- from
increased life spans as a result of improved health care and disease prevention.

* Non-communicable diseases + communicable diseases = ‘double burden’ of disease
in many LMICs- Challenges health, poverty, equality, and sustainable development.

e Death and disability from lung cancer, colorectal cancer, and breast cancer account
for the largest economic costs on a global scale. In low income countries, cancers of
the mouth and throat, cervix, and breast have the greatest impact, especially in low-
and middle-income countries where the loss of income due to sickness or death can
quickly undermine family finances.
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e In high-income regions such as the EU, 15% of
social welfare system costs and 20% of health
systems costs go toward cancer care.

Working
days

*  Productivity costs due to premature cancer- Productivity

related mortality in the EU fall €42.6 billion a
year and lost working days amount to €9.43
billion a year.

Health
System
Costs

* Developing countries consume only 5% of
cytotoxic drugs, with the remaining 90% being
sold in richer nations, where 39% of global
cancer occurs.

Large economic impact

[ Salaries [ Building [ Equipment
100
90 e ltisinteresting to see how capital and human
jz: resources varies by income regions. In high-
5 5 income countries total operating costs for a
£ 5o health system were divided between 30% for
’ ‘;'z: equipment, 6% for facilities, and 64% for salaries.
20 *  Whereas, in low-income countries these were
10- 81% for equipment, 9% for facilities, and 10% for
° Lijulr:;f:;e ' Lmn'i:;or::dl'E- ' Upﬁ;r:::dh- ' H::g:U:;;iTe ' salaries (Expanding global access to radiotherapy, Lancet Oncol.
countries countries 2015 Sep;16(10):1153-86).

Figure 8: Cost breakdown for salarles, bulldings, and equipment needed for - 7
radlotherapy, by gross-national-income reglon 5
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Premature Mortality due to Cancer Worldwide

Ranking of cancer

Premature mortality (0-69)
1st (48)
2nd (43)
3rd - 4th (22) i
5th - 10th (59)

Il Nodata [ ] Notapplicable

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data source: GHO d{ E World Health
on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities, Map production: CSU %. v Orga nization
or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines World Health Organization _ASE

for which there may not yet be full agreement. © WHO 2016. All rights reserved

CA: A Cancer Journal for Clinicians, Volume: 68, Issue: 6, Pages: 394-424, First published: 12 September
2018, DOI: (10.3322/caac.21492)

Approximately 70% of deaths from cancer occur in low- and middle-income countries.
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Summary of actual status and total needs to provide full access to radiotherapy
in the different regions of the world

Africa Pacific  Europe

Population and courses

Population {million) 1070
Actual radictherapy courses 148 600
Total radiotherapy courses 437 624
Resources

Actual radiotherapy centres 140

Total radiotherapy centres needed for full access 407
{working 12 h/day)

Actual megavoltage machines 277
Percentage cobalt machines 30.0%

Total megavoltage machines needed for full access  B13
{working 12 h/day)

Actual coverage of the needs 34%
Costs

Capital + training costs needed to bring to full 2118
access (million USE)

Actual operational costsfyear (million USE) 182
Total operational costsfyvear (million USE), 571

assuming full acoess
Actual cost per radiotherapy course (USH) 1226

Total cost per radictherapy course (US$), assuming 1306
full access

Analysis of Global Radiotherapy Needs and Costs by Geographic Region and Income Level, Clinical Oncology 2017 29, 84-92

DOI: (10.1016/j.clon.2016.11.011)
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Summary of actual status and total needs to provide full access to radiotherapy
in the different regions of the world

Additional courses, resources, and costs (percent extra needs)
. ___________________________________[[VA

additional
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additional
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. Low-Income countries Lower-middle-Income countries  Upper-middle-Income countries
Return on investment
Nominal Efficiency Nominal Efficiency Nominal Efficiency

MNet monetary benefit (USS, billions)
Human-capital approach -14-9 -2-4 -18.7 10-7 505 959
Full-income approach 0-265 12-.8 385 677 2393 2847
Return on Investment (USS, billions)
Human-capital approach -0-56 -0-17 -03 032 0-53 1-94
Full-income approach 001 0-01 0-62 2.03 252 577

Met monetary benefit-cost of investment - economic return. Return on investment-net monetary benefit/ cost of investment. Costing models are described in the text and
include both operational and capital costs.

Table 6: Cost and benefits of Investments to scale up radlotherapy services In low-Income and middle-income countries, 2015-35

Clinical Oncology 2017 29, 84-92DOI: (10.1016/j.clon.2016.11.011)

Expanding global access to radiotherapy, Lancet Oncol. 2015 Sep;16(10):1153-86
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Nuclear Medicine Alleviating the Burden

Prevention Screening Diagnosis Staging REEIEEs Response
prediction assessment

Quality of cancer care and health outcomes
depend on:

medical professionals

imaging facilities

surgical facilities

pathology

laboratory services
public/private health insurance

PET/CT:

Over 5,200 combined PET/CT systems in
operation worldwide- detecting early cancer
presentations providing accurate diagnostics,
therapy, and follow-up data.

Early diagnosis, adequate staging, response
prediction, treatment and response
assessment using nuclear technology helps to
improve overall prognosis, and therefore helps
with related costs.

ZEPHIR TRIAL:
TRASTUZUMAB-DM1 IN HER2+Metastatic Breast Cancer
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Gebhart G. et al, Ann Oncol. 2016 Apr;27(4):619-24
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Thera(g)nostics with ©8Ga-/ '77Lu-PSMA

Response Response
prediction assessment
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Kratochwil et al, EJNM, 2015

v
12/13 02/14 05/14 07/14
68Ga-DKFZ-11 177 y-DKFZ-617 1771 .u-DKFZ-617 58Ga-DKFZ-11
PSMA-PET/CT, MIP Therapy, geometric mean Therapy, geometric mean PSMA-PET/CT, MIP

Potential economical impact of Nuclear Medicine on cancer management

Diagnosis Stagin Response Response
= SIS prediction assessment

» avoid unnecessary toxicity and costs by better / upfront selection of patients
» provide efficient and well tolerated therapeutic options
»In-house production / labelling > reduction of costs
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The Economic Case for Investing in Cancer Control

* Preventable cancers: changing behaviours or
controlling cancer-associated infections.

* Cancers with unknown causes: the only effective
control comes from early detection and
treatment.

* Good health policy- priorities identified,
investments made to make maximum health
gains

* Cost-effectiveness analysis provides guidelines

* Facility resource availability: Basic (preponderance in LIC); Limited (MIC); Enhanced
(UMIC); Maximal (HIC)

e Appropriately allocated funding in services such as nuclear medicine and radiotherapy
allows for greater cancer control and subsequently fewer financial consequences to
health systems and individuals.
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Atoms for Health
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