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Cancer is the second most common cause of death globally, accounting for an estimated 9.6 million deaths in 2018.

At the United Nations General Assembly in 2018, world leaders agreed to take responsibility for preventing and 
treating cancer and other noncommunicable diseases, including fiscal measures to protect people from cancer-
causing products, to promote evidence-based treatment, and to work towards universal health coverage.

We have no time to lose. The cancer burden is rising globally – but not equally. The greatest impact of cancer and 
the fastest increase in the cancer burden over the coming decades is projected to be in low- and middle-income 
countries, many of which already face difficulties coping with the current burden. There are massive social in-
equalities in cancer, with large variations in incidence, survival, and mortality between social groups.

We have learned that many cancer cases can be prevented, and even when prevention is not possible, early 
diagnosis saves lives. By using evidence-based and feasible interventions and adapting them to low- and middle-
income countries where most new cancer cases will occur, a large proportion of those cases can be prevented. 
There is much that can be done to reduce social inequalities in cancer globally.

Robust, independent scientific evidence is critical, focused on the scale and patterns of cancer and its causes, pre-
vention, and early detection. The high-quality research produced by the International Agency for Research on Cancer 
(IARC), working with researchers around the world, is essential for the development of evidence-based guidelines 
and policy by WHO, and for regulatory decisions by national institutions to protect the health of their populations.

This new IARC World Cancer Report presents the most comprehensive, up-to-date science on cancer preven-
tion, including statistics, causes, and mechanisms, and how this can be used to implement effective, resource-
appropriate strategies for cancer prevention and early detection. It also includes examples of successful preven-
tion strategies. This book is a useful reference for researchers, cancer professionals, public health workers, and 
policy-makers.

The 2017 World Health Assembly requested WHO, in collaboration with IARC, to provide a global perspective 
on all measures that are recognized to limit the burden of cancer. The outcome of this charge – the WHO Report 
on Cancer: Setting priorities, investing wisely and providing care for all – complements the IARC World Cancer 
Report by synthesizing evidence to translate the latest knowledge into actionable policies to support govern-
ments. These two publications provide a solid foundation for effective cancer policies, and bring us closer to our 
goal of changing the trajectory of cancer for communities around the world.

Dr Tedros Adhanom Ghebreyesus

Director-General
World Health Organization
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The objective of the International Agency for Research on Cancer (IARC) is to promote international collaboration 
in cancer research. The Agency is interdisciplinary, bringing together skills in epidemiology, laboratory sciences, 
and biostatistics to identify the causes of cancer so that preventive measures may be adopted and the burden of 
disease and associated suffering reduced. A significant feature of IARC is its expertise in coordinating research 
across countries and organizations; its independent role as an international organization facilitates this activity. 
As part of its wide dissemination of information about cancer, the Agency produces World Cancer Report.

The previous World Cancer Report, published in 2014, identified a foreseeable increase in the global burden of 
cancer, with a particularly heavy burden projected to fall on low- and middle-income countries. This new World 
Cancer Report is focused on the only consideration that will credibly decrease that burden: prevention. This vol-
ume addresses cancer research for cancer prevention.

IARC routinely coordinates specialist assessments in which multiple individual research studies – typically 
hundreds or thousands of articles – are assessed by international groups of expert scientists. The results are 
published as volumes of publications series, and each series is widely recognized as providing authoritative 
determinations. These series include the IARC Monographs on the Identification of Carcinogenic Hazards to 
Humans, which address the causes of cancer; the volumes of Cancer Incidence in Five Continents, which present 
population-based data on cancer occurrence; the IARC Handbooks of Cancer Prevention, which evaluate cancer 
prevention strategies; and the WHO Classification of Tumours series (also known as the WHO Blue Books), for 
the histological and genetic classification of human tumours. Typically, a particular volume in each of these series 
is focused on some aspect of cancer causation, prevention, pathology, and so on. This approach is not amenable 
to the provision of broad perspectives.

For broad perspectives, World Cancer Report is the relevant publication. World Cancer Report is not a digest 
of assessments made by IARC or any other authority. World Cancer Report is based on purpose-made assess-
ments, prepared by recognized investigators worldwide and published after undergoing peer review.

A broad perspective – and, where possible, a “bottom line” – is crucial in several respects. First, it ensures that all 
relevant findings are taken into account. For example, for ultraviolet radiation in sunlight, evidence of tissue injury 
from low-level exposure must be considered together with known biological benefits, including production of vita-
min D. Second, although knowledge of biological mechanisms provides valuable insights, it may not necessarily 
account for human circumstances. For example, in preventing exposures to known human carcinogens, inequal-
ities between populations may contribute to marked variations in health outcomes. Third, although investigative 
design may be constrained to parameters that can be readily determined, human behaviour is never restricted in 
such a way. For example, the incidence of obesity-related cancers is critically affected by dietary composition, 
physical activity, and sedentary practices, because these vary between communities. Finally, factors that influ-
ence cancer causation and prevention may have markedly different outcomes when implemented across com-
munities or countries that differ environmentally, sociologically, climatically, and economically.
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IARC is uniquely placed to encompass a broad spectrum of knowledge while presenting the results in manage-
able terms. The production of World Cancer Report is achieved by engaging the Agency’s scientific staff to col-
laborate in the development of the publication at every level. This includes ensuring that the planned contents 
address all relevant knowledge; identifying distinguished authors and reviewers from across the globe; ensuring 
that differing perspectives are offered in a balanced, evidence-based manner; and considering circumstances 
that my restrict implementation of cancer-preventive interventions.

Cancer can be prevented by avoiding exposure to a known carcinogen. However, this fundamental concept can-
not always encompass why different tumour types are particularly prevalent in some populations and not others, 
or how genomics and related technologies may reveal individual susceptibility and new methods of early diagno-
sis. Nor can a simplistic understanding of cancer prevention explain why health service-related and other inequal-
ities differentially determine the degree of success of preventive initiatives in different communities. Smoking 
cessation remains the most widely established means of cancer prevention, and new insights are offered in this 
World Cancer Report. However, efforts to reduce the burden of cancer cover a broad range, from contending 
with tumour types that essentially have no known causative agents all the way through to the prospect of cervical 
cancer being eliminated by the use of vaccines, which have been developed because of research on particular 
cancer-causing viruses.

Accordingly, this new World Cancer Report provides investigators with detailed information across a multidisci-
plinary spectrum. Equally, World Cancer Report provides people in the wider community, no matter where they 
are located worldwide, with insights into how the cancer types that have for so long affected their communities 
may now have a lesser impact than was previously thought.

Dr Elisabete Weiderpass

Director 
International Agency for Research on Cancer



World Cancer Report is an initiative of the International Agency for Research on Cancer (IARC) and is published 
about every 5 years. Since the inception of World Cancer Report, in 2003, the editorial policy has been to provide 
a concise, multidisciplinary assessment of current research, made as accessible as possible through a high il-
lustrative content and a minimum of scientific jargon. For every chapter included, authority is achieved in the first 
instance by engaging experts worldwide, who then face the challenge of presenting information covering broad 
fields in a few thousand words. All chapters are subject to peer review.

The scope of this World Cancer Report
The breadth of knowledge addressed in each World Cancer Report has varied to meet the needs of the time. In 
2003, when the availability of concise overviews across all aspects of cancer causation, prevention, and treat-
ment in a single volume was unprecedented, a comprehensive approach was taken. Although a section on can-
cer treatment was included in the first World Cancer Report, since then there has been an explosive increase in 
research on precision therapy, and coverage of this proved to be impracticable if World Cancer Report were to 
remain of manageable size. The fact that World Cancer Report is concise is a central consideration and one that 
readers collectively value. This may be one reason why World Cancer Report 2014 has been downloaded more 
than 35 000 times.

As explained in the Preface, this World Cancer Report is focused on cancer research for cancer prevention. This 
focus has necessitated the inclusion of a new section, so that the scope of available research can be adequately 
recognized: a section on inequalities that affect cancer prevention. This section has not appeared in any previous 
World Cancer Report.

Section 4, on inequalities that affect cancer prevention, is the antithesis of, for example, Section 3, on biological 
processes in cancer development. The chapters in Section 3 concern human biology, largely without reference 
to geography or community, whereas the chapters that discuss inequalities must involve references to particular 
communities and their circumstances. The need to address what is particular to various communities also under-
pins the content of Section 1, about the global cancer burden.

Another first for this World Cancer Report is the inclusion of a chapter on sporadic cancer. On the basis of current 
research, an attainable reduction in the incidence of cancer worldwide depends primarily on reducing exposure 
to known carcinogens. However, currently available research on several cancer types, including prostate cancer, 
brain cancer, and leukaemias, does not allow a clear proportion of these malignancies to be attributed to particu-
lar exogenous factors. So, in such cases, is the development of sporadic cancer due to “bad luck”, and is preven-
tion no longer a consideration? Not at all! Indeed, in such situations particularly, genomics and other technologies 
are key to further investigations of etiology and to delivering new or improved procedures for early diagnosis and 
screening; these matters are covered in Section 6.

Introduction



What information is provided in World Cancer Report?
World Cancer Report is designed to provide cancer researchers, health-care professionals, regulators, and pol-
icy-makers with current findings about the causes of cancer, its prevention, and other matters tending to reduce 
the burden of cancer. In particular, this volume provides insights into fields of investigation that may be adjacent 
to those with which a particular reader may be familiar. Broader professional engagement with cancer control and 
a need for information by journalists, governments, and community-based cancer-oriented authorities and the 
teaching profession is also recognized.

As cancer research scientists, we, the editors of this World Cancer Report, readily acknowledge the need to pro-
vide information about cancer causes and prevention to the wider community with as few barriers as are compat-
ible with an accurate understanding. In the past, such a commitment to immediate comprehension has involved 
providing explanations for technical terms and/or including a glossary. We have not adopted such options, for 
several reasons: to avoid interrupting the flow of information, because most of the text is immediately accessible, 
and considering that search engines are available to provide access to specifics.

In providing insight to those who are not necessarily undertaking research in a particular field, some background 
information must be specified. This is an important but secondary consideration. Indeed, this World Cancer Report 
is not intended to be a textbook that provides a comprehensive overview of well-established key knowledge. 
Therefore, given the overall constraints on length, the authors of each chapter have provided a separate set of state-
ments covering the Fundamentals (presented in a shaded sidebar). The information provided in the Fundamentals 
is axiomatic to the field of research covered in the chapter, but, unlike the points given in the chapter’s Summary, is 
not necessarily addressed in the main text of the chapter.

To meet the immediate needs of professionals for contemporary data, the authors of each chapter were asked 
to focus on research results achieved during the past 5 years. This determinant of content is not the same as 
summarizing current knowledge. For example, the chapters in Section 2, on the causes of cancer, are not neces-
sarily comprehensive. Tobacco smoking continues to be the major preventable cause of death from cancer, and 
indeed from multiple other diseases, but this long-held knowledge does not, in our view, require reiteration at the 
expense of describing the latest research findings, including the latest approaches to smoking cessation.

A feature of this volume, as in all previous World Cancer Reports, is that the largest single section (Section 5) is 
that devoted to particular cancer types: 20 chapters. In numerical terms, 20 is small compared with the hundreds 
of tumour types as documented in the WHO Classification of Tumours series (also known as the WHO Blue 
Books; http://whobluebooks.iarc.fr). However, the 20 types of cancer that are covered here, when taken together, 
account for the overwhelming majority of cancer cases worldwide and, of greater importance, account for almost 
all initiatives aimed at cancer prevention.

http://whobluebooks.iarc.fr


The volumes of Cancer Incidence in Five Continents (http://ci5.iarc.fr/) and the associated GLOBOCAN data-
base document data on incidence, prevalence, mortality, and trends for multiple cancer types across hundreds 
of communities. These findings are summarized and made readily accessible online through the IARC Global 
Cancer Observatory (https://gco.iarc.fr). Therefore, the epidemiological information in chapters in Section 5 is 
not documented systematically. Rather, authors were invited to give priority to recent epidemiological findings 
that have contributed to an increased understanding of etiology or, in some rare cases, prevention. As a result, 
there are marked differences between the chapters with respect to the amount of epidemiological data presented. 
Similarly, information about exogenous causes or population-based screening varies markedly between cancer 
types, from comprehensive data to nothing relevant, and such circumstances account in large part for differences 
between chapters in Section 5.

Where to from here?
All the research described in this World Cancer Report is calculated, directly or indirectly, to reduce the burden 
of cancer, whether globally or in particular communities or for certain categories of people at risk. Typically, such 
outcomes occur as a result of the adoption of certain policies, either by governments or by other competent au-
thorities. Then, many cancer-preventive options depend on individual decision-making and commitment. All such 
matters are themselves amenable to research.

There is no generally operative procedure that determines the transition from cancer research findings to cancer 
prevention policies. When such a pathway is charted for a particular innovation, the ease of its implementation will 
be determined by many factors as they operate in particular countries or communities. In this context, World Cancer 
Report is not designed as a vehicle for advocacy: research needs are not listed as such, nor are priorities specified.

The key role of cancer research in cancer prevention, as a record of achievement, is clear and unequivocal on 
a global scale. Since the publication of World Cancer Report 2014, the burden of cancer attributable to obesity 
and – separately – to pollution has been made clearer than ever before. More immediately in terms of the ultimate 
goal of prevention, there is global progress in reducing tobacco-attributable cancers, at least in some countries. 
And where once there was the goal of increased screening for cervical cancer, there is now, through vaccination, 
the prospect of eliminating cervical cancer as a public health concern.

In short, “cancer research for cancer prevention” is not simply a way to describe a particular field of investigation. 
Far more importantly, these words identify a pathway that may materially reduce the acknowledged burden of 
cancer faced by humanity. There is, in fact, no other way.

Christopher P. Wild, Elisabete Weiderpass, and Bernard W. Stewart (Editors)

http://ci5.iarc.fr/
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As far as we know, cancer has always afflicted 
humans, although for centuries its relative im-
pact was overshadowed by early death from 
infectious diseases. Until recently, informa-
tion on the global distribution of cancer was 
limited for certain communities and countries. 
We now have a reasonable basis for estimat-
ing the global cancer burden. For several tu-
mour types – colorectal, prostate, and breast 
cancer – high incidence rates were once re-
stricted to North America, western Europe, 
and Australia, but now incidence rates are ris-
ing in many other countries. Lung cancer, for 
which high incidence was initially restricted 

to high-income countries, has long been rec-
ognized as a global scourge. Previously, low-
income countries primarily had a relatively 
high incidence of stomach, liver, and cervical 
cancer, but changes in incidence over time 
for these and other cancer types illustrate 
variation between countries. Finally, there are 
marked differences between countries or re-
gions in cancer mortality, with an increasing 
burden in low- and middle-income countries, 
attributable both to less-than-optimal imple-
mentation of preventive measures and to di-
agnosis at a later stage, rather than an early 
stage, of cancer development.

The global  
cancer burden 1



At the community or national level, causes are 
established for a proportion of all cancers –  
a proportion that differs markedly between 
tumour types. Tobacco smoking was once 
prevalent mostly among men in high-income 
countries but is now much more prevalent, in-
volving women in many countries, and tobac-
co use is highest in Asia, Africa, and South 
America. Cancers attributable to unhealthy 
diet and lack of exercise are often correlated 
with the increasing prevalence of overweight 
and obesity worldwide. Previously, the cancer 

types most common in low-income countries 
were those caused by human papillomavirus 
(HPV) infection or mediated by chronic inflam-
matory diseases caused by infectious agents. 
These patterns are changing, particularly with 
industrialization. The highest exposures are 
often those of workers near industrial sources 
of pollution. Emissions from factories and ve-
hicles contribute to air pollution, a cause of 
lung cancer. Identifying the causes of cancer 
indicates a potential means of prevention.

Causes of cancer, 
including hazardous 
circumstances
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Knowledge of how normal cells become can-
cerous – the process of malignant transfor-
mation – may underpin cancer prevention. 
Changes evident in premalignant tissues or at 
the earliest stage of tumour development are 
key to improve screening and to monitor peo-
ple with an increased risk of cancer because of 
their genetic makeup, and also have implica-
tions for cancer treatment. Two scenarios are 
covered: cancer that develops after exposure to 
carcinogens, including hazardous chemicals, 
radiation, or infectious organisms, and cancer 

that is categorized as sporadic, for which no 
such exposure is evident. Cancer development 
after exposure includes the induction of carcin-
ogen-related mutations; critical mutations may 
also occur spontaneously. DNA repair may be 
protective, epigenetic events may be as impor-
tant as mutations, and chronic inflammation 
plays a key role. Malignant transformation is 
marked by metabolic, immunological, and hor-
monal changes. Knowledge of such biological 
processes has contributed to reducing cancer 
incidence and mortality.

Biological 
processes in cancer 
development
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This is the first time that a section primar-
ily concerned with inequalities and cancer 
is being included in a World Cancer Report. 
Inequalities that affect cancer prevention in-
clude those determined by educational at-
tainment and by limitations on circumstances; 
examples are nutrition and housing, which 
are determined by financial income. Such in-
equalities may perturb the efficacy of almost 
all initiatives that are aimed at reducing the 

burden of cancer. The relevant factors may 
be specific to particular countries or regions. 
Recently, there have been improvements in 
the methods for investigating associations 
between inequalities and cancer as well as 
the ways in which adverse outcomes may be 
minimized. Typically, data are available on 
variations within a particular country, and the 
chapters in this section describe such data for 
certain countries.

Inequalities  
that affect  
cancer prevention
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Cancer is not a single disease but a multi-
plicity of variously related diseases. This un-
derstanding is as applicable and relevant to 
cancer prevention as it is to the clinical man-
agement of cancer. Broad knowledge about 
cancer causation, development, detection, 
and avenues to prevention must be qualified 
according to the tumour type or subtype be-
ing considered. Descriptions of causation and 
prevention cannot be given uniformly for all 
cancer types. For example, exogenous caus-
es of prostate cancer are not evident; for now, 
prevention of prostate cancer must focus on 

sporadic disease and detection of precan-
cerous lesions. Screening procedures can 
be meaningfully explored only with respect 
to particular cancer sites. For many cancer 
types, there are no recognized population-
based screening procedures. However, suc-
cess with respect to any research aspect of 
tumour development or a preventive measure 
for one tumour type often indicates a possi-
ble way to approach the same challenge for 
at least one other tumour type and perhaps 
many other tumour types.

Preventing particular 
tumour types5



The burden of death from the multiple different 
cancer types can be decreased in all commu-
nities and countries. Cancer incidence can be 
reduced by decreasing or eliminating exposure 
to carcinogens in multiple contexts. Success 
in reducing the incidence of smoking-related 
cancers in some countries indicates a range 
of measures that may be researched for their 
efficacy in other situations. Interventions to 
change behaviour related to nutrition, exercise, 
and weight gain are being actively researched. 

Vaccination is effective for some cancers 
caused by infectious agents. Deaths from 
sporadic cancer may be decreased through 
chemoprevention and diagnosis of early-stage 
disease by screening and emerging molecular 
methods of early diagnosis. An increased risk 
of cancer may be indicated by family history 
and can be addressed by monitoring the affect-
ed individuals. The extent to which the options 
summarized here are realized across national 
boundaries warrants continuing research.

The basis for,  
and outcomes from, 
prevention strategies

6
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Cancer is the second most common cause of death globally, accounting for an estimated 9.6 million deaths in 2018. 
The 2017 World Health Assembly requested WHO, in collaboration with IARC, to provide a global perspective on 
all measures that are recognized to limit the burden of cancer. The outcome of this charge – the WHO Report on 
Cancer: Setting priorities, investing wisely and providing care for all – complements the IARC World Cancer Report 
by synthesizing evidence to translate the latest knowledge into actionable policies to support governments.

— Dr Tedros Adhanom Ghebreyesus, Director-General, WHO

In 2014, World Cancer Report established that it is implausible to treat our way out of the coming cancer burden: 
prevention is the only option. Accordingly, this new World Cancer Report is totally focused on prevention, and it 
is the most comprehensive overview of relevant research currently available.

— Dr Christopher P. Wild, IARC Director 2009–2018

This new World Cancer Report provides investigators with detailed information across a multidisciplinary spec-
trum. Equally, World Cancer Report provides people in the wider community, no matter where they are located 
worldwide, with insights into how the cancer types that have for so long affected their communities may now have 
a lesser impact than was previously thought.

— Dr Elisabete Weiderpass, Director, IARC

“Cancer research for cancer prevention” is not simply a way to describe a particular field of investigation. Far 
more importantly, these words identify a pathway that may materially reduce the acknowledged burden of cancer 
faced by humanity. There is, in fact, no other way.

— Professor Bernard W. Stewart, University of New South Wales, Sydney

Highlights of this World Cancer Report include:

• Although excess body fatness increases the risk of cancers at various organ sites, including the colon and 
rectum, the risk may be reduced by intentional weight loss.

• Cancer-causing pollution of air and water are amenable to intervention by technological and regulatory means.

• Cervical cancer may be eliminated as a public health problem by vaccination against human papillomavirus 
(HPV) infection, even in low-income countries where cervical cancer is the major cancer type.

• In most countries, socioeconomic disparities limit the impact of proven preventive interventions.

• Individual susceptibility to particular cancers is increasingly understood from molecular technology.


