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THE “ATOMS FOR
PEACE” AGENCY
The IAEA is the world’s center of cooperation in the nuclear field. It was set up
as the world´s "Atoms for Peace" organization in 1957 within the United Nations
family. The Agency works with its Member States and multiple partners
worldwide to promote safe, secure and peaceful nuclear technologies.
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Source: IAEAʼs Directory of Radiotherapy Centres (DIRAC) 
http://www-naweb.iaea.org/nahu/dirac/default.asp

ORGANIZATIONAL PROFILE
The IAEA Secretariat is headquartered at the Vienna International
Centre in Vienna, Austria. Operational liaison and regional offices are
located in Geneva, Switzerland; New York, USA; Toronto, Canada; and
Tokyo, Japan. The IAEA runs or supports research centers and scientific
laboratories in Vienna and Seibersdorf, Austria; Monaco; and Trieste,
Italy. 

The IAEA Secretariat is a team of 2200 multi-disciplinary professional
and support staff from more than 90 countries. The Agency is led by
Director General Yukiya Amano and six Deputy Directors General who
head the major departments. 

IAEA programmes and budgets are set through decisions of its
policymaking bodies – the 35-member Board of Governors and the
General Conference of all Member States. Reports on IAEA activities
are submitted periodically or as cases warrant to the UN Security
Council and UN General Assembly. 

IAEA MISSION & PROGRAMMES
The IAEAʼs mission is guided by the interests and needs of Member
States, strategic plans and the vision embodied in the IAEA Statute.
Three main pillars - or areas of work - underpin the IAEA´s mission:
Safety and Security; Science and Technology; and Safeguards and
Verification. 

RELATIONSHIP WITH UNITED NATIONS
As an independent international organization related to the United
Nations system, the IAEAʼs relationship with the UN is regulated by
special agreement. In terms of its Statute, the IAEA reports annually to
the UN General Assembly and, when appropriate, to the Security
Council regarding non-compliance by States with their safeguards
obligations as well as on matters relating to international peace and
security.
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I
n a country with an established health system, a

doctor will have a wide array of diagnostic,

treatment tools and services available to choose

from. In contrast, in most low- to middle income

countries, the patient is not even that – a patient.

He or she will not have seen a doctor because there

simply is not one available, let alone had an annual

check up. When symptoms are clearly visible, a

potential patient is more likely to seek medical

attention, be it in the shape of a village healer or a

local nurse, depending on the health system

available in his or her community. In the case of non-

infectious or non-communicable diseases (NCDs)

when the symptoms do not typically present

themselves early, an ailing person would not seek

help until the full onset of the disease is manifested

through some kind of dysfunction or impairment in

the quality of life.

NCDs kill more than twice as many people globally

than tuberculosis, HIV/AIDS and malaria combined.

They are the leading cause of functionary impairment

and death worldwide. For the last 50 years, this has

been the case in the developed world. But today four

out of five deaths occur in developing countries.

Cancer is becoming a leading burden
within NCDs
Within the NCDs, the burden posed by cancer needs

special attention due to both its large incidence and

the often excessive cost and complexity of its

treatment, which may include surgery, radiotherapy

and chemotherapy. Once known as the disease of

the rich and old, most new cancer cases are now

diagnosed in the developing world. While there are

many kinds of tumours, the odds of getting cancer

go up significantly with age and unhealthy life styles.

With increasing life expectancy in the low- to middle

income countries, the incidence of cancer there rises

sharply. Approximately two thirds of new cancer

cases occur in developing countries where access to

cancer diagnosis and treatment is very limited, and

about 70% of these cases are diagnosed too late for

cure.

For many people affected by the disease in the

developing world, cancer treatment is unaffordable.

By 2030 more than 12 million people will die from

cancer every year, the vast majority in low- to middle

income countries. In the same period, cancer deaths

in high-income countries are expected to remain fairly

Atoms for health: The IAEA’s
contribution to the fight
against Cancer
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This article outlines the key difficulties facing cancer patients in low-
middle income countries and the growing nature of the cancer disease
burden. It looks at treatment regimes and capabilities and how the
International Atomic Energy Agency (IAEA) is assisting in the fight against
caner through its activities and partnerships with organizations such as
theWorld Health Organization.
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Cancer diagnosis does not have to be
a death sentence. More than a third
of cancers can be prevented and a
third can be cured if detected early
and treated properly

A Non-Communicable Disease (NCD) is one that does not spread and is
typically caused by genetics, age, deficiencies in nutrition, environmental
factors or lifestyle. This includes substance abuse (drugs, alcohol, tobacco),
poor diet, and lack of exercise or stress management. Most prevalent
examples of NCDs are cancer, heart disease and stroke

stable (see Figure 1). One of the reasons is that

cancer rates are also influenced by viral infections

which show a higher prevalence in the South. In

developing countries, the infection-attributable

cancers are estimated by one source at 26%

compared to 8% in high-income countries. As a

result, cancer alone will kill more people in low-

income countries than HIV/AIDS, tuberculosis and

malaria combined (see Figure 2).

During the last 30 years, life expectancy in low- to

middle income countries has increased from 50 to 65

years in part due to better infant and childhood

survival as well as a significant decrease in infectious

or communicable diseases.

Effective treatment for cancer exists
Comprehensive cancer control programmes have

worked in high income countries. There the rate of

cancer deaths has steadied. Many people diagnosed

with cancer at an early stage can expect to survive

and live healthy and productive lives after treatment.

With access to comprehensive healthcare from
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FIGURE 1: TOTAL CANCER DEATHS IN LOW, MIDDLE AND HIGH INCOME COUNTRIES. WHILE
CANCER DEATHS IN WEALTHY COUNTRIES ARE EXPECTED TO REMAIN FAIRLY STABLE, LOW-
TO MIDDLE INCOME COUNTRIES ARE FACING A CANCER EPIDEMIC. SOURCE: THE GLOBAL
BURDEN OF DISEASE: 2004 UPDATE, WHO
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FIGURE 2: MORTALITY IN LOW-INCOME COUNTRIES POSED BY CANCER VERSUS HIV/AIDS,
TUBERCULOSIS AND MALARIA COMBINED. THE NEGLECTED CANCER EPIDEMIC PUTS AT
RISKS THE ACHIEVEMENTS OF THE GLOBAL FUND TO FIGHT AIDS, TUBERCULOSIS AND
MALARIA. SOURCE: THE GLOBAL BURDEN OF DISEASE – 2004 UPDATE, WHO
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regular screening and proper diagnosis, cancer

patients in high income countries typically have an

increased chance of cure. Many of the most

common cancers in high-income countries – breast

cancer in women and prostate cancer in men, for

example – are curable if detected early enough. This

is not the case in developing countries due to many

factors, from lack of information about the early

warning signs, limited or non-existent screening and

diagnostic tools, to shortage of trained medical staff

and limited treatment facilities. There are also

lingering stigmas attached to the disease which

prevent patients from seeking help in time.

Cancer diagnosis does not have to be a death

sentence. More than a third of cancers can be

prevented and a third can be cured if detected early

and treated properly.

Nuclear sciences contribute to both
diagnosis and treatment of cancer
Cancer is clearly one of the main health challenges

the IAEA is actively involved with. The IAEA’s cancer

expertise lies in radiotherapy and nuclear medicine.

In view of its mandate, the objective of the IAEA is to

enhance the capabilities in member states to

address needs related to diagnosis and treatment of

health problems through the application of nuclear

techniques. Since 1980, the IAEA has delivered over

US$220 million worth of cancer-related assistance to

developing countries, providing both equipment and

training. With an excellent track record in the

previous decades, the IAEA executes its programme

activities in cancer care through radiation medicine,

applied radiation biology, dosimetry and medical

radiation physics. The activities include capacity

building projects requested by IAEA member states
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in areas such as education and training; quality

assurance as well as support for technical

cooperation projects and coordinated research

activities. In cooperation with international partners,

IAEA experts prepare scientific publications and

documents, and organize international conferences

and technical meetings to support member states’

needs.

Nuclear medicine imaging has many applications

in clinical practice, with cardiology and oncology

being the two main areas. As regards to cancer, it

has contributed significantly to diagnosis, treatment

planning, and the evaluation of response to

treatment in patients with cancer since the

development of modern techniques in the 1970s. Its

role is becoming more crucial in the last decade after

the introduction of PET/CT which offers a unique

approach to the diagnosis of cancer, in connection

with other imaging modalities like CT; MRI and US.

Diagnostic applications such as the bone scan

continue to be the most commonly used in oncology

because of their high sensitivity but the contribution

of nuclear medicine can perhaps be best understood

in the context of patient management, particularly for

the staging of newly presenting cancer patients and

imaging for treatment planning. In the future, newly

diagnosed cancer patients will be studied non-

invasively by a specific nuclear medicine imaging

technique, and the discipline will be able to generate

a biological profile of that patient's disease. The

clinician can then fine tune that individual's treatment

specifically to the biology of his or her tumour and,

early in treatment, measure the response. At the

same time a prognosis can be generated by using

imaging to monitor the changing biological profile.

Dosimetry
Cancer diagnosis and its radiation treatment remain

Too much radiation will most likely
harm or even kill the patient, and too
little radiation will not provide
adequate treatment and the patient
will likely succumb to the disease

The IAEA/WHO audit service has been in
operation for over 40 years and has
proven to be a useful tool for
improvement of dosimetry practices in
radiotherapy. It is very important for a
radiotherapy centre to have access to
dosimetry auditing programmes,
particularly when installing and
implementing new equipment



Special feature: Cancer in the developing world

82 Health G20

a major focus of the IAEA activities. This includes

advancing technical knowledge and providing

technical service in medical physics including

dosimetry, education and training, quality assurance

and support for technical cooperation projects. A

core activity is ensuring international consistency in

dosimetry standards used, inter alia, for radiotherapy

dosimetry. This is carried out through the IAEA/WHO

Network of Secondary Standards Dosimetry

Laboratories (SSDL).

Dosimetry calibration services support the

member laboratories of the IAEA/WHO SSDL

Network by providing traceability of measurements

and maintaining the link to the international

measurement system. In addition, the SSDLs are

offered quality audit services to verify that the

laboratory members follow internationally accepted

metrological standards. The implementation and

dissemination of those standards to radiotherapy

centres worldwide is monitored through the

IAEA/WHO TLD postal dose quality audit service for

verification of radiotherapy beam calibrations. In

practical terms this means is making sure that the

radiation dose received by a cancer patient is within

the acceptable margin of error. Deviation will lead to

dose misadministration to cancer patients.

The IAEA/WHO audit service has been in operation

for over 40 years and has proven to be a useful tool

for improvement of dosimetry practices in

radiotherapy. It is very important for a radiotherapy

centre to have access to dosimetry auditing

programmes, particularly when installing and

implementing new equipment.

Quality assurance in cancer diagnosis
and treatment
The IAEA Quality Assurance Team for Radiation

Oncology (QUATRO) addresses the quality

assurance aspects of the use of radiation to treat

cancer by providing a comprehensive audit

methodology in radiotherapy. QUATRO audits

include assessment of the ability of centres to

maintain their radiotherapy practice at the level

corresponding to the best clinical practice in the

economic circumstances of a given country. The

same approach has been developed to implement

clinical audits in nuclear medicine, through the IAEA

Quality Management Audits in Nuclear Medicine

Practices (QUANUM).

In addition, clinical audit for diagnostic radiology

centres has been developed through the Quality

Assurance Audit for Diagnostic Radiology

Improvement and Learning (QAADRIL) activity. This

activity is built on expertise gained through national

mammography cancer screening programmes and,

as with the QUATRO programme, allows

maintenance of best practice in the radiological

diagnosis of medical pathology, significantly including

cancer. A similar activity has been developed for

nuclear medicine. The primary beneficiaries of these

auditing activities are cancer patients undergoing

radiation therapy and diagnostic radiology

procedures.

Too much radiation will most likely harm or even kill

the patient, and too little radiation will not provide

adequate treatment and the patient will likely

succumb to the disease.

Education and training of qualified
healthcare professionals
The IAEA plays a role in the education and training of

medical physicists. Numerous publications provide

guidance on medical physics aspects of diagnostic

and radiation treatment procedures of cancer

patients. Education and training are an overarching

theme, including syllabi, training courses, clinical

training guides, training packages and publications.

In addition, the IAEA operates the Directory of

Radiotherapy Centres (DIRAC), a web-based

database of radiotherapy infrastructure describing

the capacity of the delivery of radiotherapy to cancer

Most recently, an e-learning portal
providing resources and learning for health
professionals engaged in delivering
radiation medicine was launched. The
website is packed with information, mostly
text and presentations for now but will
become more interactive with time.
(http:\\humanhealth.iaea.org)
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patients worldwide. Similarly, nuclear medicine

practices are monitored worldwide through the IAEA

Nuclear Medicine Database (NUMDAB), pulling

together information on staffing, equipment, type and

volume of procedures and training needs.

The IAEA is seen as a hub for education and

training. The long-term need for trained radiotherapy

professionals in low- to middle income countries is a

long standing obstacle to effective implementation of

radiotherapy services in these countries.

Establishing or upgrading a nuclear medicine or

radiotherapy centre requires addressing the shortage

of qualified human resources by providing

opportunities for training via fellowships and support

for continuous professional development. The global

shortage of qualified healthcare professionals,

particularly of medical physicists, is highly relevant in

radiation medicine which relies on complex

technology requiring highly trained and qualified staff.

Most recently, an e-learning portal providing

resources and learning for health professionals

engaged in delivering radiation medicine

was launched. The website is packed with

information, mostly text and presentations for

now but will become more interactive with time.

(http:\\humanhealth.iaea.org)

Effective cancer management strategy
The IAEA’s objective is to assist member states to

develop and/or improve their policies related to

cancer. This includes providing support in

establishing and upgrading radiotherapy centres and

equipment; introducing resource sparing treatment

protocols for use in low- to middle income countries;

organizing teaching and training courses for radiation

oncologists and other healthcare professionals; and

devising effective treatments for different types of
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cancer based on radiobiological principles and

clinical and laboratory studies.

Cancer requires a holistic approach
Effective cancer control calls for decisive actions in

prevention, early detection, diagnosis and treatment,

and palliative care. Cancer prevention involves

reducing exposure to risk factors including tobacco

use, alcohol, unhealthy diet, physical inactivity and

obesity. This first component offers the greatest

public health potential and the most cost-effective

long-term strategy.

However, even with an effective prevention

programme in place, not all cancer cases can be

prevented. Therefore strengthening early detection is

equally crucial. It includes early diagnosis in

symptomatic populations and screening in

asymptomatic at risk populations. Increasing

awareness of the early-warning signs of cancer is

critical to detecting the disease in less advanced

stages. This can be done by creating public health

education campaigns and training primary healthcare

workers.

Early detection is only successful when linked to

successful curative treatment. The first step is cancer

diagnosis. This requires a combination of careful

clinical assessment and investigation including

endoscopy, imaging, histopathology, cytology and

laboratory studies. Once a diagnosis is confirmed,

the stage of the cancer must be determined to

choose the best treatment option.

Comprehensive cancer control equally provides as

much comfort as possible to patients with advanced

disease. Palliative care is an approach that improves

the quality of life of patients and their families through

the prevention and relief of suffering by means of

early identification and assessment, treatment of pain

and other problems: physical, psychosocial and

spiritual.

Multiple fronts and multiple partners
Comprehensive cancer control cannot be delivered

by a single actor. It requires building global

partnerships with Ministries of Health and their local

counterparts, international agencies, governmental-

and non-governmental organizations, National

Previously, organizations worked alone
with few resources and limited support,
leading to duplication and inefficiencies.
Millions of people will die unnecessarily
unless concerted action is taken to fight
the global cancer epidemic now.
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Cancer Institutes, technical universities, professional

societies, research institutes and industry.

The IAEA supports the building-up indigenous

capabilities in radiation therapy in developing

member states. However, the resources available to

the IAEA fall far short of those necessary to meet

human needs around the world. In 2004, the IAEA

established the Programme of Action for Cancer

Therapy (PACT) to realize fully the public health

impact obtained through technology transfer in

radiation therapy and nuclear medicine. PACT’s main

value is its ability to create links between key

organizations and to bring their strengths, expertise

and resources to the country and region.

PACT’s principal goals are to build a global public-

private partnership of interested organizations

committed to addressing the challenge of cancer

control in all its aspects; to mobilize resources from

charitable trusts, foundations, and others in the

public and private sectors to assist developing

member states to develop and implement their

radiation medicine capacities within a National

Cancer Control Programme (NCCP); and to ensure

the effective and sustainable transfer of radiation

medicine technologies to all member states.

By working together, organizations can take full

advantage of synergy effects, maximising cost-

effectiveness and visibility. At the same time, each

partner brings its own strengths and expertise.

Recognizing these benefits, the international

development community has progressively anchored

an emphasis on global partnerships in landmark

documents such as the Millennium Development

Goals (MDGs), the United Nations Global Compact,

and the Paris Declaration on Aid Effectiveness.

Previously, organizations worked alone with few

resources and limited support, leading to duplication

and inefficiencies. Millions of people will die

unnecessarily unless concerted action is taken to

fight the global cancer epidemic now.

Joint efforts with the World Health
Organization
WHO and IAEA are calling attention to the fight

against cancer. Both organizations have made this

task a priority in their global efforts. In May 2000, the

World Health Assembly endorsed the Global Strategy

for the Prevention and Control of Non-Communicable

Diseases, requesting the Director-General of the

WHO to continue giving priority to the prevention and

control of NCDs. In 2008, the World Health Assembly

confirmed this emphasis by adopting the

Implementation Plan for this Strategy, identifying the

burden of NCDs and cancer as one of the major

challenges for the 21st century.

WHO and IAEA have complementary roles in the

fight against cancer. In accordance with its mandate

of directing and coordinating international health

policy, WHO has developed a strategy for National

Cancer Control Programmes to strengthen its

support to countries in the area of cancer control. In

addition, WHO’s International Agency for Research

on Cancer (IARC) coordinates and conducts research

on the causes of human cancer, the mechanisms of

carcinogenesis, and develops scientific strategies for

cancer control. Finally, WHO disposes of a network of

country and regional offices which is invaluable in

delivering coordinated action against cancer.

In recent years, the IAEA has recognized the fact

that expanding radiotherapy capacity alone is not

enough to combat the crisis in a sustainable manner.

For maximum effectiveness and impact, introduction

or expansion of radiation medicine capacity must be

integrated into comprehensive National Cancer

Control Programmes crafted to suit the specific

needs of individual countries within their public health

systems.

In addition, WHO research and data lay the

groundwork for field missions to assess a country’s

cancer control capacity which IAEA conducts with

teams of international experts. In preparing and

conducting these country visits, the IAEA relies on

infrastructure and local expertise provided by WHO

The strategic objective of each PACT Model
Demonstration Site is to develop the
national infrastructure and capacity
within the healthcare system to manage a
comprehensive cancer control programme
by focusing on high priority areas
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regional and country offices. Finally, WHO and IAEA

join forces to maximise effectiveness in advocacy,

public awareness-raising and resource mobilization.

In 2009, the World Health Assembly and the IAEA

General Conference called for the formalization of the

partnership between the two organizations to

provide a framework to dovetail their work. The

partnership has since been guided by a Steering

Committee composed of two representatives from

each organization. Joint efforts primarily focus on

cancer needs assessment missions and model

demonstration sites.

To drive forward fundraising and cancer control

programme development with support from the

WHO and other partners, eight pilot projects have

been launched in Albania, Ghana, Mongolia,

Nicaragua, Sri Lanka, Tanzania, Vietnam and Yemen.

Collectively named PACT Model Demonstration Sites

(PMDS), the projects are the focus of

comprehensive, integrated and multidisciplinary

efforts to address all areas of cancer control in each

country. They are designed to showcase the

synergies that international partners can achieve by

working together with national counterparts.

The strategic objective of each PACT Model

Demonstration Site is to develop the national

infrastructure and capacity within the healthcare

system to manage a comprehensive cancer control

programme by focusing on high priority areas.

Revising the global health agenda
The looming cancer crisis has largely remained

undetected. Cancer was not included in the MDGs.

This has contributed to the fact that although cancer

and other NCDs are responsible for 60% of deaths

globally, they receive approximately 1% of health

funding worldwide. The complexity of cancer and its

treatment make it challenging to explain the threat to

national electorates and long-term results depend on

the vision of citizens and their representatives.

Moreover, stigma associated with cancer in

developing countries means that patients hide their

disease, reducing the visibility of the crisis in

comparison with other epidemics. Furthermore, as

opposed to other diseases such as HIV, cancer can

not be addressed through vertical programmes;
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rather it requires an overall improvement in the quality

of the healthcare system, which is a more resource-

intensive task. The fight against cancer is seen as

entailing prohibitive costs. This calculation fails to

include the long-run returns to the economy resulting

from improving the health of the population, as an

example daughters of healthy mothers can continue

their education rather than taking over the

household, thus enhancing the skill base of the

nation’s economy in the long run.

Following the recommendation of the World Health

Organization, effective cancer control requires a

comprehensive approach within the healthcare

system employing balanced investments in

prevention, early detection, treatment and palliative

care. It also calls for awareness raising and outreach

activities to promote the above and tackle the

challenges ahead:

• healthcare systems cannot cope with existing

cancer cases;

• rapid growth in new cancer cases;

• lack of awareness on early warning signs and

treatment availability;

• stigmas attached to the disease in developing

countries;

• modern diagnostic and treatment technologies are

often unaffordable and less appropriate for low-

resource settings;

• cancer is not yet on the global health agenda or

MDGs.

But there is hope as well. The experience of high-

income countries indicates that NCDs can be in part

prevented and controlled. The many existing cancer

organizations, societies and partnerships provide a

wealth of knowledge and best practices in tackling

cancer. The WHO/IAEA Joint Programme on Cancer

Control combines our respective efforts on public

health and atoms for health, and brings integrated

solutions to the challenges arising in the developing

world.

We can all identify with cancer. Unfortunately, the

cancer crisis will be with us for decades to come.

And we have a duty to mitigate its effects. Years ago

communicable diseases were at the top of the health

agenda for member states, now it is time to focus on
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non-communicable diseases: on cancer. The

support of the world leaders is crucial to turn the

focus on the impact of cancer and other NCDs

across the developing world. This must be followed

by sustained action at the highest levels to end the

disparity in cancer survival between rich and poor

countries and help save millions of lives.

So, let us unite against cancer to:

• overcome the myths on cancer;

• integrate cancer control programmes within

healthcare systems;

• place NCDs and cancer on the global development

agenda;

• work towards the mobilization of special funds to

fight cancer;

• involve the development banks in cancer care

capacity building. �
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