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Fourth most common cancer among women globally
570 000 new cases
311 000 deaths

Based on IARC Global Cancer Observatory GLOBOCAN 2018 data (available from http://gco.iarc.fr/
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Treatment Options
Brachytherapy

* Surgery

Stages IA, IB, IIA

* Radiotherapy

Stages I1B2, II, 11l IVA
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Delivery of brachytherapy using applicators placed in the cervix

* Chemotherapy pEe—————
Concomitant with radiotherapy Te I Et h e ra py‘ E BX RT
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71% of cases require radiotherapy?
« Improves disease control, survival 2-

Barton et al. 2014
Lanciano, Won et al. 1991
Hanks, Herrmg etal. 1983 http://www.ucdenver.edu/academics/colleges/medicalschool/departments/radia
Coia, Won et al. 1990 tiononcology/PhysicsEducation/Pages/Technology-and-Treatments.aspx
Montana, Martz et al. 1991

Logsdon and Eifel 1999
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Radiation Techniques
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https://www.iaea.org/newscenter/news/iaea-receives-medical-linear-accelerator-under-
partnership-from-manufacturer

Teletherapy

Brachytherapy

IS a mandatory
component of
curative RT*

Applicator

Cervical
cancer

Brachytherapy . (2013). Retrieved from
http://www.simballc.org/brachy_therapy.html

Brachytherapy




Added value of the Nuclear Applications

Radiotherapy Mean S-year  5-year
utilisation radiotherapy  local overall
rate (%) fractions per  control survival
course benefit  benefit
(%) (%)
Breast 87 16 15 2
Cervix 71 21 35 20
Colorectal 19 23 g 2
Haematological 48 8 7 4
Head and neck 74 22 34 20
Liver 0 0 0
Lung 77 16 6
Oesophagus 71 15 g 2
Prostate 58 28 25* 1
Stomach 7 19 2 1
Total 5o 18 10 4
Radiotherapy utilisation rate is the number of patients for whom radiotherapy is
the treatment of choice according to guidelines and evidence, divided by the
number of new cases in one year. Haematological cancers include leukaemia,
Hodgkin's lymphoma, non-Hadgkin ymphoma, and multiple myeloma. *5-year
Rad I0SU rg e ry biochemical disease-free survival for curative cases only.
Table 1: Radiotherapy utilisation rate, mean fractions, and outcome
benefits (absolute proportional) for top ten cancers globally by incidence

Atun et al Lancet Oncol 2015; 16: 1153-86

Courtesy Sua Yu, MD Radonc.ucla.edu



Technology and knowledge transfer

BERACHYTHERAPY IN LOWER-MIDDLE INCOME COUNTRIES
{IAEA MODELLING STUDY)

EBRT only EEBRT + 3DBT

Cost ($ per patient) 15065 23165 ! % Jh -
! { | ,(’ # ¥ ' )

- — f — applicator
Effect (5y0S) 42 % 69 % : B ] _ !-h‘

cervical
cancer
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* Han, Ket al(2013). IJROBP, 87(1), 111-119.
* Sturdza, A et al: (2016) Radiother Oncol 120(3), 428-433.

Courtesy of Philips Healthcare Education Resources
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Challenges in Access: Limited Resources

External beam Radiotherapy in Africa in 2020
Unpublished IAEA data*

2012 2018 2020 Variation*

Cancer cases, 844279 1055172 1122495 +32% Angola

all sites

MV units/ million 0.26 0.28 NA +12%

<. | population
MV units/1000 0.34 0.32 0.35 +3%
cancer cases
«®

[ No machines
[ Fewer than 1 per million people
Between 1 and 3 per million people

Somalia

Figure 2: External beam radiotherapy machines in Africa in 2010
Dots represents radiotherapy centres. Comoros, Sio Tomé and Principe, and Cape Verde (zll of which have no
machines) are not shown.

Abdel-Wahab et al Lancet Oncology, 2013;14:168-75




Imaging

Structural Information: Uptake Information

Size Shape Location Activity Function Localization

CT or PETICT:
Staging
Restaging
Therapy planning
Therapy response

FDG/PET

‘ | PET-CT-Scanner

2 sag (MR) FDG/PET PET/MR
(Kjeer, Loft et al. 2013)




Investing In Treatment

Availability of Cancer Management Services by

Income Level
100%
80%
60%
40%
20% I
0%
Cancer Pathology  Cancer surgery Chemotherapy Radiotherapy

centresfdepts at Services
tertiary level

Bhighincome Mupper-middleincome Mlower-middleincome  low income

Source: WHO Country Capacity Survey 2019

WHO (2019, December 16). Draft: Global strategy towards eliminating cervical cancer as a
public health problem. Retrieved from https://www.who.int/docs/default-source/cervical-
cancer/cerv-cancer-elimn-strategy-16dec-12pm.pdf.
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Figure 11: Cost and benefits of investments to scale up radiotherapy services in low-income and

middle-income countries, 2015-35 (Atun, Jaffray et al. 2015)
The costing models are described in the text and include both operational and capital costs.

Actions to address
Global Radiotherapy
AcCCess:

* Population-based Cancer
Control Plans

* Expansion of Access to
Radiotherapy

 Human Resources for
Radiotherapy

 Sustainable Financing to
Expand Access to
Radiotherapy

* Align Radiotherapy
Access with Universal
Health Coverage

Atun et al Lancet oncol 2015
Abdel-Wahab M et al Clin Oncol 2017



Data collection: IAEA Medical ImAGIng and Nuclear mEdicine global
resources database CcT MRl  PET SPECT

CT scanners MRI Units PET scanners SPECT scanners >
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PET scanners in Africa/ million inhabitants (2020, IMAGINE)

Egypt 20 0.20

3
12 96/> 1 PET-CT Scanners # / Million
/ 20 ] Cape Verde 1 1.84
1 20 Morocco 12 0.33
/ . I Tunisia 3 0.26
/ South Africa 14 0.24

Libya 0.15

1
1 Algeria 6 0.14
Kenya 1 0.02
L Sudan 1 0.02

9/_ Tanzania 1 0.02

59 PET-CT Scanners
in 10 out of 54 countries

iMAGINE

IAEA Medical Imaging and Nuciear Medicine Global Resources Database

14



Radiologists per country (IMAGINE)
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L ancet Commission

THE LANCET

T THE LANCET Including cervical cancer

The Lancet Oncology Commission on Medical Imaging O nco | Og y

and Nuclear Medicine
Lancet Oncol 2020; 21: 1077-88 I

Estimating the|impact|of tredtment and imaging modalities ®
on 5-year net survival of 11 cancers in 200 countries: |
a simulation-based analysis

Zachary | Ward, Andrew M Scott, Hedvig Hricak, May Abdel-Wahab, Diana Paez, Mirlam Mikhail Lette rtoVargas, T Peter Kingham, Rifat Atun

- Simultaneous expansion of
treatment, imaging, and quality of care could improve 5-year net survival by more than ten times in low-income
countries (3-8% [95% UI 0-5-9-2] to 45-2% [40-2-52-1]) and could more than double 5-year net survival in lower-
middle-income countries (20-1% [7-2-31-7] to 47-1% [42-8-50-8]).

Cancer deaths averted Projected life-
Number %of total deaths years saved,
millions
2,463,500 3.2% 54.92
4,095,600 5.4% 103.28
Treatment + 5,369,100 7.0% 134.96

qualit

9,549,500 12.5% 232.30

Hricak et al Lancet Oncol 2021



Comprehensive
Assessment of

Technology
Needs

Databases, missions,
Health economics

research

Role of IAEA . qobroes

iImplementation...

* To educate and
train...

Expert Scientific

Management

Procurement specifications

Bunker design

1382 144 74 2000 8286 28475
TC Projec'ts

Education and
Training

Sep 26. 2010 - Mar 31, 2016

http://humanhealth.iaea.org



ROle Of |AEA « To promote...

* TO support
Implementation...

* To educate and
train...

Research and

Development

Quality

Assurance

 Enhancing Effective Quality
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Assessing Treatment Needs

Equipment Age

https:/idirac.iaea.org/ DIRAC (Directory of RAdiotherapy Centres)

7191 13877
Countries RT centers Equipment

Click on equipment type,
Income groups or
Regions to create your
ownview. | wore,

ctrsaickto (A
select mutiole \

(Updated on : 2017-11-27 13:09:19)

80
Particle
therapy

14

Circular
accelerator

Radionuclide
teletherapy

Clinical
accelerator

Income groups

High (H} 8794
Upper middie (UM} [ 33( income goup: Hig

i Countries: 55
Lower middle (LM) [l 1193 e 3 e

e
feser North America :_ﬁb; =
Western Europe _ 3121
FarEas(_ZBﬁB
Eastern Europe - 1075
Latin America Jil 1009
® OpenStreetMap contributors. Middle East and South Asia - 897
Equipment age categories South East Asia and the Pacif.. [J 427
-« | —— ¢ Atica 35
151 Countries
7,565 Radiotherapy centers
« 14,217 Teletherapy units
« 3,345 Brachytherapy units
* 6,965 TPSs
* 3,634 Simulators
« 3,737 CTs

« DIRAC Database

 IMPACT Missions:

— National authorities, IAEA, WHO, IARC,
other partners

Abdel-Wahab M et al Assessment of Cancer Control Capacity an Readiness Lancet Oncol 2017
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Quality Assurance: IAEA/WHO TLD audits of
Radiotherapy centres

120 2089 9738 12675 1990 Dose audit service:
A * >13000 beam checks

e ~2300 centres in 133
Member States

Countries Hosp tals Unit:
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500
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e 78 MS

* 110 centers
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QUATRO audits:
- e 51 MS
The IAEA DOL helps MS
maintain accurate,
consistent medical
dosimetry.
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Quality Assurance

Patient Safety Factors in Radiation
Therapy

Quality Assurance Team
for Radiation Oncology

+ Radiation oncologist
* Medical physicist
« RTT

. Eafety specialist {Iucal} ' | Personnelelated Il. System-related IIl. Equipment -related

IAEA dosmetry travel kit QUATRO A Education Aadaion | [ Renoneand | |t AOK B Appropriae
used for QUATRO missions - B. Staffing Levels ' Analysis of Procedures T
& Training Safety Accdents S Equipment
vl and e vl st
https://dosimetry-audit-networks.iaea.org/Home/Quatro
IAEA Safety Standards I. Staffing il. Country and . ladation L Raclstion i. Appropriate il. Inter-

Safety Education Safety

and Training Infrastructure

Specifications connectivity

Guidelines Project Planning

* Education in Radiation protection
* Radiation Protection Training for

Radiation Protection and

Safety of Radiation Sources: prevention of accidental exposure _
International Basic in radiotherapy Abdel-Wahab M et al J Am Coll Radiol. 2011
Safety Standards

e - SAFRON

mPLO@I0Qe « RASIMS

General Safety Requirements Part 3

No. GSR Part 3

1'] Logout
]

Radiation Saf .
_— RAS‘MSIn?orlr::;ir:)ni:deal:agememSystem

(raea



https://dosimetry-audit-networks.iaea.org/Home/Quatro

E-Learning Resources

Applied Sciences of Oncology

Virtual Tumor Complete
Boards curricula

A Web Page

QC{}X{}@W" ]©

E-learning material-Medical physics

I boundaries o
abdominal ana pelvic
node levels
— /

» DiagnosticCT and PET/CT:'600 professionals worldwide feéelvgd
traininginthe keycompeténces PET/CT and CT = IAEA'(NMDI-TC) and
Australia (University of Sidney, ANSTO)

* DAT-OLfor NM Professionals: 39 subjects, 3 years, over 800
professionals trained worldwide.

Webinars are made available at the Human Health Campus
Free online educational resource for health professionals in radiation medicine
that also offers a series of eLearning modules to enhance the learning
experience.  http://humanhealth.iaea.org

Webinars and online |nteractive E-Learning
training modules

http://humanhealth.iaea.org



Guidelines and Publications

() 1AEA

International Atomic Energy Agency L
°
A Handbook for the Education
of Radiation Therapists (RTTs)
J1 A E A
In al Atomic Energy Agency
°

A Syllabus for the
Education and Training of
Radiation Oncology Nurses

!AEA

tional Atomic Energy Agency

Radiation Biology:
A Handbook for
Teachers and Students

IAEA

International Atomic Energy Agency

Clinical Training of
Medical Physicists

Specializing in
Radiation Oncology

IAEA Syllabus for
the Education and Training
of Radiation Oncologists

Setting Up a

Radiation Oncelegy Physics:
A Handbook for Teachers and Students

Radiotherapy Programme:

Clinical, Medical Physics,
Radiation Protection and Safety Aspects
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Costing and staffing calculators

Planning National
Radiotherapy Services:
A Practical Tool

Guidelines on setting up radiation
medicine infrastructure

Sponacred by the WEA s andrsod by the COUPICPAL, EFOMP, ESTRO, I0MP, FAHO ard WHO
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No.9

Guidelines on Quality Assurance &
Quality Control

Appropriate Use of FDG-PET

for the Management
of Cancer Patients

e —

Radiotherapy in Palliative
Cancer Care: Development

Dosimetry protocols

and Implementation

Training courses and Syllabi Oraea__

Endorsed by the American Soclety
for Radlation Oncology (ASTRO) and
the European Soclety

for Therapeutic Radlology and
oncology (ESTRO)

IAEA HUMAN HEALTH REPORTS No. 2
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Roadmap towards a National
Control Programme
Milestones for establishing nuclear medicine, diagnostic
and radiotherapy services

Technical specifications
of radiotherapy
equipment for cancer
treatment

Management of

Cervical Cancer: Strategies

for Limited-resource Centres —
A Guide for

Radiation Oncologists

National Networks for Radiotherapy
Dosimetry Audit

IAEA HUMAN HEALTH REPORTS No. 6

Dosimetry in Brachytherapy
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JAEA Coordinated Research in Cervix Cancer

PAST

Regional hyperthermia combined with
radiotherapy for uterine cervical cancers: a
multi-institutional prospective randomized
trial of the IAEA.

Current

AK-2123 (Sanazol) as a radiation sensitizer
in the treatment of stage Il cervical cancer:
results of an IAEA multicentre randomised
trial.

Modern
radiotherapy
techniques in
cervical
cancer

A randomized clinical study to compare
radical concomitant chemo-radiation
against radical radiotherapy alone as
treatment of carcinoma of the uterine cervix
FIGO stages IB-IIIB in HIV infected patients

Image-based
treatment
planning in
cervical
cancer

E3.30.26 Clinical/Radiobiological Study on
viral-induced cancers’ response to
radiotherapy, with comprehensive morbidity
assessment

Quality
assurance in
HDR
brachytherapy
Develop audit
methodologies
end to end
(national

DAN)

https://www.iaea.org/services/coordinated-research-activities

111 1470

CRP= Contracts

Countries From Year

Number of CRPs and Contracts per section

wated on (2020-06-16 18-24:25)

Nuclear Medicine _ 52 562

Radiation Oncology [ 35 460 94
Dosimetry [N 24 148 96
Number of CRPs Number of Contracts

102 2000

300

Agreements

1470

1170

Contracts

Contracts Agreements

107 15

Technical Doctoral

1470

1348

Research

Doctoral Fesearch Technical


https://www.iaea.org/services/coordinated-research-activities

How Does Investment in Treatment help?

NO

POVERTY
1 REDUCED

INEQUALITIES

Reduction In suffering, death

Reduction Iin grief, economic burden
among families
QUALITY

* Lowering of poverty levels EDUCATION
» Increase in primary education (higher i
evels of female education -> higher m |
maternal and infant health)
Basis of global partnerships ]] PRTRHES

Tl

DECENT WORK AND
ECONOMIC GROWTH

Additional Contribution to SDG

FOR THE GOALS

IAEA, WHO, IARC et al. (2016, December 9). TOWARDS THE ELIMINATION OF CERVICAL CANCER: Background paper or the Partners Meeting to Scale up Cervical Cancer Prevention and Control Through a
New UN Global Joint Programme to end cervical cancer. Retrieved from https://www.who.int/ncds/un-task-force/background-paper-cervical-cancer-partners-meeting-december2016.pdf
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