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CHAPTER 45—TAKING ACTION

Policies and
Legislation

Healthis a
fundamental
human right, yet
at least half of the
global population
lacks universal
health coverage
and does not
receive necessary
health services.

Law can be a powerful tool to address the
burden of cancer — particularly for long-term,
systemic change and addressing the underlying
inequities and social determinants of health.
Law encompasses a wide range of national,
subnational, and international instruments and
practices, including legislation, regulation, court
cases, international agreements, administrative
instruments, decrees, and customs. Laws
create formal rights and duties on individuals,
corporate entities, and governments and are
related to but distinct from policies, which are
norm-setting tools to guide decision-making
(Figure 45.1).

Laws can reduce exposure to risk factors
such as tobacco, alcohol, unhealthy diets, air
pollution, or occupational risks. They can also
regulate screening, diagnosis, treatment, and
care to ensure they are accessible, afordable,
safe, and efective for all (Figure 45.2). In
addition, law can have a fundamental impact on
many aspects of life for people diagnosed with
cancer and their families, from employment
protection to carers’ rights, access to insurance,
and welfare benefts.

Many diferent areas of law are relevant to
cancer —and law can operate on many levels,

from local to international laws, all impacting
cancer prevention and control. Political leaders
worldwide have made commitments to use
law to reduce the burden of noncommunicable
diseases including cancer under various
international agreements, including those
under the United Nations and World Health
Organization.

Using law to protect and promote health
requires collaboration across sectors. It also
requires being able to manage conficts of
interest and defend against litigation, or threats
of litigation, by corporate interests — such as the
tobacco, alcohol, and food industries — which is
becoming increasingly common.

Strengthening legal capacity to develop and
defend laws and policies is an essential aspect of
reducing the cancer burden.

Figure 45.1

Nine voluntary global targets endorsed by governments in the World Health Organization (WHO) Global Action Plan
on Non-Communicable Diseases (NCD) for 2025-2030

Law is essential to implement a number of the globally agreed 'best buys' for NCDs—the evidence-based interventions
considered the most cost-efective and feasible for implementation in low- and lower-middle-income countries.
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Reformulation policies for healthier food and beverage products (for example, elimination of trans-fatty acids and/or

reduction of saturated fats, free sugars and/or sodium)

Front-of-pack labelling as part of comprehensive nutrition labelling policies for facilitating consumers’ understanding

and choice of food for healthy diets

Public food procurement and service policies for healthy diets (for example, to reduce the intake of free sugars,
sodium and unhealthy fats, and to increase the consumption of legumes, wholegrains, fruits and vegetables)

Protection, promotion and support of optimal breastfeeding practices
Policies to protect children from the harmful impact of food marketing on diet

Implement excise taxes and priceson  Enact and enforce comprehensive bans on tobacco

tobacco products

and national system responses.

advertising, promotion and sponsorship

increase of
) diabetes/obesity ) Implement plain/standardized Eliminate exposure to second-hand
rr;csizgtlbolr; gg by 2025 ;ng:ggirl'] r°nf packaging and/or large graphic health  tobacco smoke in all indoor workplaces,
pressure by intake by 2025 warnings on all tobacco packages public places, public transport
2025
reduction of Increase excise taxes on alcoholic beverages
tobaozogzgse by Enact and enforce restrictions on the physical availability of
retailed alcohol (via reduced hours of sale)
Enact and enforce bans or comprehensive restrictions on
7 N exposure to alcohol advertising (across multiple types of media
SN
=2
To support the primary goal of reducing premature reduction of physical
mortality from NCDs, targets address risk factors inactivity by 2030

Examples of countries that have laws relating to cancer prevention and control

A\

=)

“Of all the forms of inequality, injustice in health is

the most shocking and inhumane.”
— Martin Luther King, Jr.
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CHAPTER 46—TAKING ACTION

Universal
Health
Care

Implementing
an essential

set of cancer
services as part
of universal
health coverage
could save more
than 7 million
lives by 2030.

Universal health coverage (UHC) ensures all
individuals have access to the high-quality
health services they need without experiencing
fnancial hardship. However, UHC access
remains unequal worldwide, and in 2021,
about 4.5 billion people lacked full coverage for
essential health services (Map 46.1). Currently,
only 28% of countries surveyed by the World
Health Organization (WHO) include priority
cancer services, inclusive of prevention,
screening, treatment, and palliative care services
in their national health benefts plans with
varying degree across regions (Figure 46.1).

Several countries have implemented
successful programs to expand UHC, resulting
in improved survival and other positive cancer
outcomes. In 2002, Thailand implemented a
UHC program with nearly the entire population
entitled to essential cancer services from
preventative to curative and palliative care. The
program has improved access to early detection
and treatment, leading to increases in fve-year
net survival for female breast (from 61% to 75%),
cervix uteri (55% to 60%), and colorectal cancer
(40% to 48%) from 1997 to 2012 (Figure 46.2).

All countries, including high-income countries,
must invest in all dimensions of UHC to adapt
new services, ensure access for vulnerable
populations, and curb out-of-pocket costs. In
the United States, the Afordable Care Act was
implemented in 2010 and expanded health

108 TAKING ACTION

care coverage for low-income people under
65, barred coverage denial due to preexisting
conditions, and eliminated lifetime and annual
limits on essential health benefts. Since then,
the percentage of uninsured Americans has
halved, and early cancer diagnoses and cancer
survival have improved.

To increase global health care coverage,
all governments have made commitments to
UHC attainment through the 2030 Agenda for
Sustainable Development. Treating cancer
through a UHC system is not expensive and
saves lives. The 2020 WHO Report on Cancer
calculated that implementing a basic package
of priority cancer services could as a part of UHC
save more than 7 million lives by 2030. Progress
toward UHC has been made, with low- and
lower-middle income countries experiencing
the largest gains in coverage for infectious
diseases, leaving opportunity for improvement
in noncommunicable diseases.

“Health is a human right, not
a privilege to be purchased.”

— Shirley Chisholm
First Black woman to be elected to the
United States Congress

Figure 46.1

Proportion of cancer and palliative services in countries’ public-sector health beneft plans,

by World Bank income group, 2021

@ Cancer services included Cancer and palliative services included

80
70%
63%

60
g
=)
[}
e]
3 41%
£
@ 40
o
2
&
(]
=
k=
g 21%
=)
& 20
g
c
[+
o

0
High-income Upper-middle-
income

24%
14% 13%  13%
Lower-middle- Low-income
income

Income group

Map 46.1

World Health Organization (WHO) Universal Health Coverage (UHC) Service Coverage Index (0-100 scale), 2021
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Coverage of essential health services (defined as the average coverage of essential services based on indicators that include reproductive, maternal, newborn and
child health, infectious diseases, non-communicable diseases and service capacity and access, among the general and the most disadvantaged population).
Figure 46.2
Improvements in 5-year net survival of multiple cancers afer universal health coverage implementation in 2002 in Thailand
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CHAPTER 47—TAKING ACTION

Health
System
Resilience

Establishing cancer care central to
an emergency response plan in all
conflict settings requires rebuilding
cancer care infrastructure and
strengthening the workforce through
international cooperation.

Nearly 7 million lives were lost due to COVID-19
during the 2020-2023 pandemic. Patients with
cancer were afected both directly and indirectly
by the disease (Figure 47.1). Patients recently
diagnosed with cancer or undergoing active
treatment, ofen being immunocompromised,
faced a higher risk of COVID-19 mortality than

the general population, with those with lung
and hematological cancers carrying the greatest
risk. One study estimated there were 39% fewer
screenings for breast, cervical, and colorectal
cancers in 16 countries where diagnostics and
screening activities were suspended. Routine
cancer treatments were disrupted with a
reported 28% decrease in services (Figure 47.2).
Countries made health system adjustments,
such as rapid vaccination, specialized diagnostic
pathways, and modifed treatment locations and
protocols to reduce hospital visits, yet it remains
inconclusive if these eforts have reduced
COVID-19 deaths among cancer patients.

Global cancer care communities also face
numerous humanitarian crises amid rising
international and regional conficts, posing
complex challenges. In afected areas, these
situations ofen lead to (acute) collapse of
health care systems and long-term impact,
including cancer care. Sudden large-scale
migrations strain local and national health care
systems, which are ofen unprepared for the

infux, leading to inadequate cancer diagnosis
and care for migrants. Studies have shown that
refugees experience later disease presentation,
delayed diagnosis, and higher rates of treatment
abandonment, leading to lower survival
proportions (Figure 47.3). The need for reactive
and adaptable health systems is evident to reduce
the impact of crises on cancer risk and outcomes.
New international voices have emerged to
empower the delivery of better cancer care
for confict-impacted populations (Figure 47.4)
and to build a resilient health system capable
of mitigating the efects of future crises (Figure
47.5). Pandemics and conTicts have worsened
inequalities both across and within countries,
disproportionally afecting underserved
subpopulations in countries with already fragile
health systems. Although data on cancer in crisis
and confict areas remains limited, monitoring
these impacts, particularly in low- and middle-
income countries, is vital to understanding long-
term efects.

Figure 47.1

Impact of the COVID-19 pandemic on cancer continuum
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Impact of the COVID-19 pandemic on cancer diagnostics and services by four-tier Human Development Index (HDI)
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Figure 47.3

5-Year observed survival among Syrian refugee adults and children with cancer compared with local residents in Turkiye

@ Syrian Refugee (2011-2020)
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Figure 47.4

Seven key recommendations from the manifesto on improving cancer
care in confict-impaced populations
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Footnote

Ensure protection of medical sta , sick individuals, and health facilities
Demand full respect for the Geneva Convention to protect medical

sta , prevent attacks on medical facilities and safeguard the rights of
sick individuals, including cancer patients.

Advocate for cancer as a global health agenda

Push for the inclusion of cancer and non-communicable diseases (NCDs) in
UN humanitarian discussions, especially during the upcoming high-level
meeting on NCDs.

Form an inclusive advisory working group

Create a group within the WHO with key non-state actors to define and
support ways to maintain cancer care in conflict-a ected areas, including
researche orts.

Develop inclusive care strategies

Promote care models for cancer patients in humanitarian setting, addressing
the unique needs for palliative care and the specific challenges faced by

di erentgroups, like children with cancer.age

Create targeted strategies for cancer care

Develop specific plans to improve cancer care in conflict areas
including online coordination platforms, blended financing, and
technical support priorities.

Publish reports on cancer care
Collaborate with stakeholders to release biannual reports on cancer conflict
refions, detailing progress, best practices, and recommndations, and include
this in WHO reports.information

Integrate cancer care into emergency response plans

Establish caner care as a key element of emergency responses in conflict
zones and seek investments to enhance access, rebuild infrastructure, and
improve workforce training through international collaboration.

Adapted from Ghebreyesus TA, Mired D, Sullivan R, et al. A manifesto on improving cancer care
in confict-impacted populations. The Lancet. 2024;404(10451):427.

Figure 47.5

Pillars to strengthen health system resilience to mitigate
impact of crises

Footnote

PILLAR 1
Protect . * Enhanced preventive care
underlying )

. * Population-based programmes
population
health
PILLAR 2
Fortify ) « Su icient core equipment
foundations » Well-harnessed health
of health information (system)
systems
PILLAR 3
Bolster « Su icient health care
frontline professional
health * Medical reserve
workforce

Adapted from OECD Health Policy Studies. Ready for the Next Crisis? Investing in
Health System Resilience.
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HISTORY OF CANCER

BCE—18th Century
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Hippocrates
Father of medicine

Christopher Columbus
Brings tobacco from America to Europe

Zacharias Janssen
Invented the compound microscope
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Dr. John Hill

Published frst report linking
tobacco and cancer
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First cancer hospital
Founded 1779
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70—80 million years ago
Evidence of cancer cells in dinosaur fossils,
found in 2003.

4.2—3.9 million years ago

The oldest known hominid malignant tumor
was found in Homo erectus, or Australopithe-
cus, by Louis Leakey in 1932.

3000 BCE

Egypt
Evidence of cancerous cells found in mum-
mies.

1900-1600 BCE

Cancer found in remains of Bronze Age human
female skull.

1750 BCE

Babylonian code of Hammurabi set standard
fee for surgical removal of tumors (ten shek-
els) and penalties for failure.

1600 BCE

Egypt

The Egyptians blamed cancer on the gods.
Ancient Egyptian scrolls describe eight cases
of breast tumors treated by cauterization.
Stomach cancer treated with boiled barley
mixed with dates; cancer of the uterus by a
concoction of fresh dates mixed with pig’s
brain introduced into the vagina.

1100—400 BCE

China

Physicians specializing in treating swellings
and ulcerations were referred to in The Rites
of the Zhou Dynasty.

500 BCE

India

Indian epic tale, the Ramayana, described
treatment with arsenic paste to thwart tumor
growth.

400 BCE

Peru

Pre-Colombian Inca mummies found to con-
tain lesions suggestive of malignant melano-
ma.

400 BCE

Greece

Greek physician Hippocrates (460-370 BCE),
the “Father of Medicine,” believed illness was
caused by imbalance of four bodily humors:
yellow bile, black bile, blood, and phlegm. He
was the frst to recognize diferences between
benign and malignant tumors.

Circa 250 BCE

China

The frst clinical picture of breast cancer,
including progression, metastatis, and death,
and prognosis approximately ten years afer
diagnosis, was described in The Nei Ching, or
The Yellow Emperor’s Classic of Internal Med-
icine. It gave the frst description of tumors
and fve forms of therapy: spiritual, pharma-
cological, diet, acupuncture, and treatment of
respiratory diseases.

50

Italy

The Romans found some tumors could be re-
moved by surgery and cauterized, but thought
medicine did not work. They noted some
tumors grew again.

100

Italy

Greek doctor Claudius Galen (129-216 AD)
removed some tumors surgically, but he
generally believed that cancer was best lef
untreated. Galen believed melancholia the
chief factor in causing breast cancer, and
recommended special diets, exorcism, and
topical applications.

500-1500

Europe

Surgery and cautery were used on smaller
tumors. Caustic pastes, usually containing
arsenic, were used on more extensive cancers,
as well as phlebotomy (blood-letting), diet,
herbal medicines, powder of crab, and sym-
bolic charms.

1400-1500s

Italy

Leonardo da Vinci (1452-1519) dissected
cadavers for artistic and scientifc purposes,
adding to the knowledge of the human body.

1492

Christopher Columbus returned to Europe
from the Americas with the frst tobacco
leaves and seeds ever seen on the continent.
A crew member, Rodrigo de Jerez, was seen
smoking and imprisoned by the Inquisition,
which believed he was possessed by the devil.

1500

Europe

Autopsies were conducted more ofen and
understanding of internal cancers grew.

1595

Netherlands

Zacharias Janssen invented the frst com-
pound microscope.

17t century

Netherlands

Dutch surgeon Adrian Helvetius performed
both lumpectomy and mastectomy, claiming
this cured breast cancer.

Germany

Cancer surgery techniques improved, but lack
of anesthesia and antiseptic conditions made
surgery arisky choice. German surgeon Wil-
helm Fabricius Hildanus (1560-1634) removed
enlarged lymph nodes in breast cancer oper-
ations, while Johann Scultetus (1595-1645)
performed total mastectomies.

Netherlands

Professor Hermann Boerhaave (1668-1738)
believed infammation could result in cancer.

17th—18t™ centuries

France

Physician Claude Gendron (1663-1750)
concluded that cancer arises locally as a hard,
growing mass, untreatable with drugs, and
that it must be removed with all its “fla-
ments.”

Netherlands

Antony van Leeuwenhoek (1632-1723) refned
the single lens microscope and was the frst to
see blood cells and bacteria, aiding the better
understanding of cells, blood, and lymphatic
system— major steps in improving the under-
standing of cancer.

France Physician Le Dran (1685-1770) frst
recognized that breast cancer could spread to
the regional auxiliary lymph nodes, carrying a
poorer prognosis.

1713

Italy Dr. Bernardino Ramazzini (1633-1714), a
founder of occupational/industrial medicine,
reported the virtual absence of cervical cancer
and relatively high incidence of breast cancer
in nuns. This observation was an important
step toward identifying hormonal factors such
as pregnancy and infections related to sexual
contact in cancer risk, and was the frst indi-
cation that lifestyle might afect the develop-
ment of cancer.

1733—-88

France

Physicians and scientists performed systemat-
ic experiments on cancer, leading to oncology
as a medical specialty. Two French scientists—
physician Jean Astruc and chemist Bernard
Peyrilhe— were key to these new investiga-
tions.

1761

Padua, Italy

Giovanni Morgagni performed the frst
autopsies to relate the patient’s illness to the
science of disease, laying the foundation for
modern pathology.

United Kingdom

Dr. John Hill published “Cautions Against the
Immoderate Use of Snuf,” the frst report
linking tobacco and cancer.

1775

United Kingdom

Dr. Percival Pott of Saint Bartholomew’s Hos-
pital in London described cancer in chimney
sweeps caused by soot collecting under their
scrotum, the frst indication that exposure to
chemicals in the environment could cause
cancer. This research led to many additional
studies that identifed other occupational
carcinogens and thence to public health mea-
sures to reduce cancer risk.

1779

France

First cancer hospital founded in Reims. It was
forced to move from the city because people
believed cancer was contagious.

18t century

Scotland

Scottish surgeon John Hunter (1728-93)
stated that tumors originated in the lymph
system and then seeded around the body. He
suggested that some cancers might be cured
by surgery, especially those that had not
invaded nearby tissue.

CANCERATLAS.CANCER.ORG 113



HISTORY OF CANCER

19th Century

Joseph Recamier
Coined the term "metastasis"

a proliferation of blood cells
by John Hughes Bennett

William Stewart Halsted

Developed the radical mastectomy
for breast cancer

First x-ray
Discovered by Wilhelm Konrad Roentgen
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19" century

Scotland

In the early 1800s, Scottish physician John
Waldrop proposed that “glioma of the retina,”
which typically appeared within the eyes of
newborns and young children and was usually
lethal, might be cured via early removal of
afected organs.

1829

France

Gynecologist Joseph Recamier described the
invasion of the bloodstream by cancer cells,
coining the term metastatis, which came to
mean the distant spread of cancer from its
primary site to other places in the body.

1838

Germany

Pathologist Johannes Miller demonstrated
that cancer is made up of cells and not lymph.
His student, Rudolph Virchow (1821-1902),
later proposed that chronic infammation—
the site of a wound that never heals— was the
cause of cancer.

1842

Italy

omenico Antonio Rigoni-Stern undertook frst
major statistical analysis of cancer incidence
and mortality using 1760-1839 data from
Verona. This showed that more women than
men died from tumors, and that the common-
est female cancers were breast and uterine
(each accounting for a third of total deaths).
He found cancer death rates for both sexes
were rising and concluded that incidence of
cancer increases with age, that cancer is found
less in the country than in the city, and that
unmarried people are more likely to contract
the disease.

1845
Scotland

John Hughes Bennett, the Edinburgh physi-
cian, was the frst to describe leukemia as an
excessive proliferation of blood cells.

1851-1971
United Kingdom

Decennial reports linked cancer death to occu-
pation and social class.

1880

Earlier invention of general anesthesia (chlo-
roform, ether, nitrous oxide) became more
widespread, making cancer surgery more
acceptable.

1881

United States

First practical cigarette-making machine
patented by James Bonsack. It could produce
120,000 cigarettes a day, each machine doing
the work of 48 people. Production costs plum-
meted, and— with the invention of the safety
match a few decades later— cigarette smoking
began its explosive growth.

1886

Brazil

Hereditary basis for cancer frst suggested af-
ter Professor Hilario de Gouvea of the Medical
School in Rio de Janeiro reported a family with
increased susceptibility to retinoblastoma.

1890s

United States

Professor William Stewart Halsted at Johns
Hopkins University developed the radical mas-
tectomy for breast cancer, removing breast,
underlying muscles, and lymph nodes under
the arm.

1895

Germany

Physicist Wilhelm Konrad Roentgen (1845-
1923) discovered X-rays, used in the diagnosis
of cancer. Within a few years, this led to the
use of radiation for cancer treatment.

Scotland

Dr. Thomas Beatson discovered that the
breasts of rabbits stopped producing milk af-
ter he removed the ovaries. This control of one
organ over another led Beatson to test what
would happen if the ovaries were removed

in patients sufering from advanced breast
cancer, and then he found that oophorectomy
ofen resulted in improvement. He thus dis-
covered the stimulating efect of estrogen on
breast tumors long before the hormone was
discovered. This work provided a foundation
for the modern use of hormones and analogs
(e.g. tamoxifen, taxol) for treatment and pre-
vention of breast cancer.

1897

United States

Walter B. Cannon (1871-1945) was still a col-
lege student when he fed bismuth and barium
mixtures to geese, outlining their gullets on an
X-ray plate (the forerunner of the Barium meal
examination).

19" century
Invention and use of the modern microscope,
which later helped identify cancer cells.

19" century

Germany

Johannes Miller’s student Rudolph Virchow
(1821-1902), “the founder of cellular patholo-
gy”, determined that all cells, including cancer
cells, are derived from other cells. He was the
frst to coin the term “leukemia” and believed
that chronic infammation was the cause of
cancer.

Germany

Surgeon Karl Thiersch showed cancers metas-
tasize through the spread of malignant cells.

1800s

United Kingdom

Surgeon Stephen Paget (1855-1926) frst
deduced that cancer cells spread to all organs
of the body by the bloodstream, but only grow
in the organ (“soil”) they ¥nd compatible. This
laid the groundwork for the true understand-
ing of metastasis.

Before 1900

Lung cancer was extremely rare; now it is one
of the most common cancers.

20th Century

First cancer society
Founded 1910

Marie Curie
awarded Nobel Prize in recognition
of her work in radioactivity

American Cancer Society
founded in 1913

Janet Lane-Claypon
Published risk factors in breast cancer

Z

George Papanicolaou
Conducts frst Pap smear

By 1900

Hundreds of materials, both man-made and
natural, were recognized as causes of cancer
(carcinogens).

1902

X-ray exposure led to skin cancer on the hand
of a lab technician. Within a decade, many
more physicians and scientists, unaware of
the dangers of radiation, developed a variety
of cancers.

1905

United Kingdom

Physicians at the Royal Ophthalmology
Hospital reported the frst case of “hereditary”
retinal glioma, which presented in the child of
a parent cured of the disease.

1907
United States

Epidemiological study found that meat-eating
Germans, Irish, and Scandinavians living in
Chicago had higher rates of cancer than did
Italians and Chinese, who ate considerably
less meat.

1910
Austria

First national cancer society founded: Austrian
Cancer Society.

191
France

Marie Curie was awarded a second Nobel
Prize, this time in chemistry, in recognition of
her work in radioactivity.

19001950

Radiotherapy— the use of radiation to kill
cancer cells or stop them dividing— was devel-
oped as a treatment.

191
United States

Peyotn Rous (1879-1970) proved that viruses
caused cancer in chickens, for which he was
eventually awarded the Nobel Prize in 1966.
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HISTORY OF CANCER

1913

United States

The American Cancer Society was founded
as the American Society for the Control of
Cancer (ASCC) by 15 physicians and business
leaders in New York City. In 1945, the ASCC
was renamed the American Cancer Society. It
remains the world’s largest voluntary organi-
zation.

1915

Japan

Cancer was induced in laboratory animals for
the frst time by a chemical, coal tar, applied
to rabbits’ skin at Tokyo University. Soon
many other substances were observed to be
carcinogens, including benzene, hydrocar-
bons, aniline, asbestos, and tobacco.

1926
England

Physician and epidemiologist Janet
Lane-Claypon (1877-1967) published results
from a study that demonstrated some of the
major contemporary risk factors for breast
cancer among women, including not breast-
feeding, being childless, and older age at frst
pregnancy.

1928
Greece

George Papanicolaou (1883-1962) identifed
malignant cells among the normal cast of
vaginal cells of women with cancer of the
cervix, which led to the Pap smear test.

1930
Germany

Researchers in Cologne drew the frst statisti-
cal connection between smoking and cancer.

1930s
Puerto Rico

Dr. Cornelius Rhoads, a pathologist, allegedly
injected his Puerto Rican subjects with cancer
cells— 13 people died.

1933

The Union for International Cancer Control
(UICC) founded.

Spain
First World Cancer Congress held in Madrid.
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1930s—1950s

Classifcation of breast cancer introduced,
enabling the planning of more rational treat-
ment tailored to the individual.

1934

United Kingdom

Drs. W. Burton Wood and S. R. Gloyne reported
the frst two cases of lung cancer linked to
asbestos.

1937
United States
National Cancer Institute inaugurated.

1939

United States

Drs. Alton Ochsner and Michael DeBakey frst
reported the association of smoking and lung
cancer.

193945

During the Second World War, the United
States Army discovered that nitrogen mustard
was efective in treating cancer of the lymph
nodes (lymphoma). This was the birth of che-
motherapy— the use of drugs to treat cancer.

1943-45
Denmark, United Kingdom
First national cancer registries established.

1947

Canada

Dr. Norman Delarue compared 50 patients
with lung cancer with 50 patients hospitalized
with other diseases. He discovered that over
90% of the frst group— but only half of the
second— were smokers, and confdently pre-
dicted that by 1950 no one would be smoking.

United States

Sidney Farber (1903-73), one of the founders
of the specialty of pediatric pathology, used
a derivative of folic acid, methotrexate, to
inhibit acute leukemia in children.

Gertrude Elion
Created new leukemia treatment

Dr. Min Chiu Li

First demonstrated clinically
that chemotherapy could cure a
malignant disease

E. Cuyler Hammond
and Daniel Horn
Launched the Hammod-Horn study

H. Pylori bacteria
frstidentifed

by Barry Marshall and J. Robin Warren

1940s—-1950s

United States

Dr. Charles B. Huggins’ (1901-97) research on
prostate cancer changed the way scientists
regard the behavior of all cancer cells, and for
the frst time brought hope to the prospect
of treating advanced cancers. He showed
that cancer cells were not autonomous and
self-perpetuating but were dependent on
chemical signals such as hormones to grow
and survive, and that depriving cancer cells
of these signals could restore the health of
patients with widespread metastases. He was
awarded the Nobel Prize in 1966 (shared with
Peyton Rous).

1950

United States

Gertrude Elion (1918-99) created a purine
chemical, which she developed into 6-mercap-
topurine, or 6-MP. It was rapidly approved for
use in childhood leukemia. She received the
Nobel Prize in 1988.

United States

The link between smoking and lung cancer
was confrmed. A landmark article from The
Journal of the American Medical Association
appeared on May 27, 1950: “Tobacco smok-
ing as a possible etiologic factor in broncho-
genic carcinoma” by E.L. Wynder and Evarts
Graham. The same issue featured a full-page
ad for Chesterfelds with the actress Gene
Tierney and golfer Ben Hogan; the journal
accepted tobacco ads until 1953.

1951

United Kingdom

Dr. Richard Doll and Prof. Austin Bradford Hill
conducted the frst large-scale study of the
link between smoking and lung cancer.

1953

United Kingdom

James Watson and Francis Crick described the
double helical structure of DNA, marking the
beginning of the modern era of genetics.

1954

United States

First tobacco litigation against the cigarette
companies, brought by a widow on behalf of
her smoker husband, who died from cancer.
The cigarette companies won.

1956

United States

Dr. Min Chiu Li (-1980) frst demonstrated clin-
ically that chemotherapy could result in the
cure of awidely metastatic malignant disease.

1960
Japan
Group cancer screening for stomach cancer
began with a mobile clinic in Tohoku region.

1960

United States

Dr. Min Chiu Li published another important
and original fnding: the use of multiple-agent
combination chemotherapy for the treatment
of metastatic cancers of the testis. Twenty
years later, it was demonstrated that combina-
tion chemotherapy, combined with tech-
niques for local control, had virtually eliminat-
ed deaths from testicular malignancy.

1963

Japan

Cancer research programs were established
by the Ministry of Health and Welfare and the
Ministry of Education, Science, and Culture.

1964

United States

Physician Irving J. Selikof (1915-1992)
published the results from a study linking
asbestos exposure to the development of
mesothelioma.

1964
United States

First United States Surgeon General’s report
on smoking and health.

1965

WHO established International Agency for
Research on Cancer (IARC), based in Lyon,
France.

1966

International Association of Cancer Registries
(IACR) founded.

1960s—1970s

Trials in several countries demonstrated the
efectiveness of mammography screening for
breast cancer.

1970s

United States, Italy

Bernard Fisher in the United States and
Umberto Veronesi in Italy both launched
long-term studies as to whether lumpecto-
my followed by radiation therapy was an
alternative option to radical mastectomy in
early breast cancer. These studies concluded
that total mastectomy ofered no advantage
over either lumpectomy or lumpectomy plus
radiation therapy.

1971

United States

The National Cancer Act in President Nixon’s
“War on Cancer” mandated fnancial support
for cancer research, established a network of
population-based cancer registries, outlined
intervention strategies, and, in 1973, estab-
lished the Surveillance, Epidemiology, and
End Results (SEER) program.

1973

United States

Bone marrow transplantation frst performed
successfully on a dog in Seattle by Dr. E. Don-
nall Thomas (1920-). This led to human bone
marrow transplantation, resulting in cures for
leukemias and lymphomas. In 1990, Dr. Thom-
as won a Nobel Prize for his work.
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1970s

Childhood leukemia became one of the frst
cancers that could be cured by a combination
of drugs.

United States

Discovery of the frst cancer gene (the on-
cogene, which in certain circumstances can
transform a cell into a tumor cell).

1970s onwards

WHO, UICC, and others promoted national
cancer planning for nations to prioritize and
focus their cancer activities.

1980s
WHO Program on Cancer Control established.

United States

Kaposi’s sarcoma and T-cell ymphoma linked
to AIDS.

United States

Vincent DeVita developed a four-drug com-
bination to signifcantly raise the cure rate of
Hodgkin’s disease to 80%.

Australia

Barry Marshall and J. Robin Warren identifed
bacterium H. pylori, noting it caused duodenal
and gastric ulcers and increased the risk of
gastric cancer.

1981

Japan Professor Takeshi Hirayama (1923-95)
published the frst report linking passive
smoking and lung cancer in the non-smoking
wives of men who smoked.

Italy Dr. G. Bonnadona in Milan performed
the frst study of adjuvant chemotherapy

for breast cancer using cyclophosphamide,
methotrexate, and 5-fuorouracil, resulting in
reduction of cancer relapse. Adjuvant chemo-
therapy is now standard treatment for lung,
breast, colon, stomach, and ovary cancers.
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1982

United States

Nobel Laureate Baruch S. Blumberg was
instrumental in developing a reliable and
safe vaccine against hepatitis B (which causes
primary liver cancer).

Mid-1980s

Human Genome Project was initiated to
pinpoint location and function of estimated
50,000-100,000 genes that make up the in-
herited set of “instructions” for functions and
behavior of human beings.

1988

Global First WHO World No Tobacco Day,
subsequently an annual event.

1989

European Network of Cancer Registries
(ENCR) established.

United States National Institutes of Health
researchers performed the frst approved
gene therapy, inserting foreign genes to track
tumor-killing cells in cancer patients. This
project proved the safety of gene therapy.

1991

Evidence linking specifc environmental
carcinogens to telltale DNA damage emerged,
e.g. ultraviolet radiation was found to pro-
duce change in tumor suppressor genes in
skin cells, afatoxin (a fungus poison) or hep-
atitis B virus to cause a mutation in the liver,
and chemicals in cigarette smoke to switch on
a gene that makes lung cells vulnerable to the
chemicals’ cancer-causing properties.

1994

United States, Canada, United Kingdom,
France, Japan

Scientists collaborated and discovered
BRCA1, the frst breast and ovarian cancer
predisposing gene.

United States

National Program of Cancer Registries (NPCR)
established.

1995

Gene therapy, immune system modulation,
and genetically engineered antibodies used to
treat cancer.

1999

Netherlands, United States

Jan Walboomers of the Free University of Am-
sterdam and Michele Manos of Johns Hopkins
provided evidence that the human papilloma-
virus is present in 99.7% of all cases of cervical
cancer.

United States

The Bill & Melinda Gates Foundation awarded
a fve-year, $50 million grant to the Alliance for
Cervical Cancer Prevention (ACCP), a group of
fve international organizations with a shared
goal of working to prevent cervical cancer in
developing countries.

21st Century

Human genome
is mapped

First HPV vaccine

CT Scan screening
for lung cancer

2000

53 World Health Assembly presided over by
Dr. Libertina Amathila (Namibia) endorsed
“Global strategy for non-communicable
disease (NCD) prevention and control,” which
outlined major objectives for monitoring,
preventing, and managing NCDs, with special
emphasis on major NCDs with common risk
factors and determinants— cardiovascular dis-
ease, cancer, diabetes, and chronic respiratory
disease.

The entire human genome is mapped.
Charter of Paris against Cancer is signed.

2001

Luxembourg International Childhood Cancer
Day was launched, its aim to raise awareness
of the 250,000 children worldwide who get
cancer every year. Some 80% of these children
have little or no access to treatment. The frst
annual event in 2002 was supported in 30
countries around the world and raised over
US$100,000 for parent organizations to help
children in their own countries.

2004
Geneva, Switzerland

WHO cancer prevention and control resolution
approved by World Health Assembly.

2005

WHO Framework Convention on Tobacco Con-
trol came into force, using international law to
further public health and prevent cancer.

2006

United States

The United States Federal Drug Administration
approved the frst HPV vaccine to prevent
infections that cause cervical cancer.

201

Lung cancer deaths reduced by low-dose com-
puted tomography (CT) scanning of people at
high risk.

United Nations High Level Meeting on
Non-communicable Diseases in New York,
United States.

2013

WHO launched the Global Action Plan for the
Prevention and Control of NCDs (2013-2020),
including strategies to reduce cancer inci-
dence and mortality by promoting prevention
and early detection.

2014

The International Cancer Control Partnership
(ICCP) was co-convened by the NCl and WHO
to support governments in developing and
implementing evidence-based national cancer
control plans.

2015

WHO launched initiatives to introduce and ex-
pand HPV vaccination in low- and middle-in-
come countries to reduce cervical cancer
incidence.

2018

WHO launched the initiative to provide univer-
sal access to cancer diagnosis, treatment, and
care for children by 2030, aiming to increase
survival rates globally to at least 60%.

2024

The NCIl and WHO renewed their collabora-
tion to enhance global cancer control eforts,
focusing on governance, accountability, and
cancer plan implementation research.

Trials began for personalized cancer vaccines
using mMRNA technology to reduce recurrence
risk by training the immune system to target
specifc cancer cells, with expectations to
complete by 2027

2025

United States

United States Surgeon General issued an
advisory sharing how alcohol increases cancer
risk, calling for a new health warning label on
alcoholic beverages.
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Afatoxin B1 (AFB1)

A harmful, cancer-causing chemical made by
certain types of Aspergillus mold that may be
found on poorly stored grains and nuts. Con-
sumption of foods contaminated with afatoxin is
an important risk factor for hepatocellular (liver)
cancer.

Age-specifc rate

A rate for a specifed age group, in which the
numerator and denominator refer to the same
age group.

Age-standardization

A technique that allows comparison of incidence
(or mortality) rates between populations, ad-
justing for any diferences in their respective age
distributions.

Asbestos

A natural material that is made of tiny fbers

and used in insulation and as a fre retardant.
Asbestos exposure is an important risk factor for
cancer, especially mesothelioma (lining of the
chest, abdomen and heart) and also lung cancer.

Benign tumor
An abnormal growth that is not cancer and does
not spread to other areas of the body.

Beta-naphthylamine

A synthetic organic compound formerly used

as an intermediate in some manufacturing pro-
cesses, and an important risk factor for bladder
cancer. Its production and commercial use, with
the exception of limited laboratory use, has been
banned in most countries.

Body mass index (BMI)

A measure of a person’s weight in relation to his
or her height, calculated as weight in kilograms
divided by height in meters squared.

Cancer

Adisease in which abnormal cells divide uncon-
trollably. Cancer cells can invade nearby tissues
and spread through the bloodstream and lym-
phatic system to other parts of the body.
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Cancer registry

An institution that performs the systematic
collection and maintenance of a fle or register of
all cancer cases occurring in a defned popula-
tion. Registries continuously and systematically
collect information from various data sources on
the personal characteristics of cancer patients
(e.g. age, sex, and race) and the clinical and
pathological characteristics (e.g. stage, histologic
classifcation) of the cancers.

Cancer screening programs

Programs organized at a national or regional
level that aim to decrease the incidence and
mortality of a specifc type of cancer by identi-
fying precancerous lesions or tumors at an early
stage, when they can be efectively treated.
Programs usually have: 1) an explicit policy; 2)
ateam responsible for organizing the screening
and delivering appropriate healthcare; and 3)
astructure for assuring quality screening and
follow-up of abnormal screening tests.

Carcinogen

Any agent —chemical, physical or biological—
that causes cancer. Examples include tobacco
smoke, asbestos, human papillomavirus (HPV),
and ultraviolet (UV) radiation.

Carcinoma

A cancerous tumor that begins in the lining layer
(epithelial cells) of organs. At least 80% of all
cancers are carcinomas.

Chemotherapy

Treatment with a drug or drugs to destroy cancer
cells. Chemotherapy may be used, either alone
or in combination with surgery or radiation treat-
ment, to treat cancer when it is at an early stage,
when the cancer has spread, when the cancer
has come back (recurred), or when there is a
strong chance that the cancer could recur.

Colonoscopy

Examination of the large bowel with a long,
Texible, lighted tube called a colonoscope. The
physician looks for polyps or early cancers during
the exam, and removes them using a wire passed
through the colonoscope.

Computerized tomography (CT)

A series of detailed pictures of areas inside the
body taken from diferent angles; the pictures
are created by a computer linked to an x-ray
machine. Also called computerized axial tomog-
raphy (CAT) scan. A special kind of CT machine,
the spiral CT, has been used to look for early lung
cancer.

Diagnosis

The process of identifying a disease by its signs
and symptoms, as well as medical tests and
tissue sampling and examination as needed.

Dioxins

Organic chemical byproducts of industrial pro-
cesses; considered highly toxic environmental
pollutants due to their efects on the immune
and endocrine systems and on encouraging
tumor growth.

Direct costs

Expenditures for medical procedures and ser-
vices associated with the treatment and care of
people with cancer.

Electron accelerator machines

Used in medical radiation therapy, these ma-
chines accelerate tiny charged particles called
electrons, and deliver uniform doses of high-en-
ergy x-rays to the region of the patient’s tumor.
These x-rays can destroy the cancer cells while
sparing the surrounding normal tissue.

Endometrial cancer
Cancer of the layer of tissue that lines the uterus.

Epidemic

Occurrence of an illness, condition, or behavior
that afects many people in the same region
during a specifed period of time. To constitute
an epidemic, this occurrence must exceed nor-
mal occurrence of the disease in the region.

Fecal occult blood test (FOBT)

Atest used to screen for large bowel cancer. It
looks for blood in the stools, the presence of
which may be a sign of cancer.

Hazard vs. Risk

An agent is considered a cancer hazard if it is
capable of causing cancer under some circum-
stances. However, it does not indicate the level
of risk associated with exposure. The cancer risk
associated with substances or agents assigned
the same classifcation may be very diferent,
depending on factors such as the type and extent
of exposure and the strength of the efect of the
agent.

Helicobacter pylori (H. pylori)

Atype of bacterium that causes infammation
and ulcers in the stomach or small intestine. Peo-
ple with H. pylori infections may be more likely
to develop cancer in the stomach.

Hematopoietic system

Organs and tissues involved in the production of
blood, including the bone marrow, lymph nodes,
spleen, and tonsils.

Hepatitis B and C viruses (HBV and HCV)

Viruses that cause hepatitis, a condition that is
characterized by infammation of the liver. Long-
term infection may lead to cirrhosis (scarring of
the liver) and liver cancer. Persons infected with
HCV may also have an increased risk for certain
types of non-Hodgkin lymphoma.

Hepatocellular carcinoma
The most common type of cancer originating in
the liver.

Hormone replacement therapy (HRT)
Hormones (estrogen, progesterone, or other
types) given to women afer menopause to
replace the hormones no longer produced by the
ovaries. HRT can be a risk factor for cancers of
the endometrium and breast.

Human development index (HDI)

A measure of health, education and income at
the country level produced by the United Nations
Development Programme (UNDP). It can be used
as a ranking or in categories of very high, high,
medium, and low. All 2020 estimates of cancer
burden use HDI based on the UNDP’s Human
Development Report 2021-2022.

Human herpesvirus 8 (HHV-8)

Atype of virus that causes Kaposi sarcoma.
Patients with acquired immunodefciency syn-
drome frequently sufer from HHV-8-associated
diseases. Infection with HHV-8 can also cause
certain types of lymphoma and severe lymph
node enlargement, known as Castleman’s dis-
ease. HHV-8 is also known as Kaposi sarcoma-as-
sociated herpesvirus, or KSHV.

Human immunodeTfciency virus (HIV)

The virus that causes acquired immune defcien-
cy syndrome (AIDS). It is transmitted through
blood and other body fuids, and infants born

to infected mothers may also become infected.
Infection with both HIV and HHV-8 increases the
risk of developing Kaposi sarcoma.

Human papillomavirus (HPV)

A type of virus that can cause abnormal tissue
growth (for example, warts) and other changes
to cells. Long-term infection with certain types

of human papillomavirus (e.g., types 16 and 18)
can cause cervical cancer. HPV is also a risk factor
for anal, vaginal, vulvar, penile, oropharyngeal,
and squamous cell skin cancers. It is transmitted
through sexual contact.

Incidence

The number of new cases arising in a given pe-
riod in a specifed population. This information,
collected routinely by cancer registries, can be
expressed as an absolute number of cases per
year or as a rate per 100,000 persons per year.

Kaposi sarcoma

A type of cancer characterized by the abnormal
growth of blood vessels that develop into lesions
on the skin, lymph nodes, lining of the mouth,
nose, and throat, and other tissues of the body.
It is caused by human herpesvirus-8 (HHV-8). The
risk of developing Kaposi sarcoma in a person
who has HHV-8 increases signifcantly if the
person is also infected with human immunodef-
ciency virus (HIV).

Keratinocyte (nonmelanoma) skin cancer

Also known as basal or squamous cell skin
cancer. A cancer that occurs in keratinocyte cells,
which are located in the epidermis (top layer of
skin) and are responsible for producing keratin.
Keratinocytes are divided into squamous cells
on the surface of the epidermis and basal cells
located within the deeper basal layer of the
epidermis.

Leukemia
A cancer of the blood or blood-forming organs.

Lead time bias

Lead time bias occurs when survival time ap-
pears extended simply because the disease was
detected earlier—such as through
screening—without actually prolonging the
patient's life.

Lumpectomy
Surgery to remove a breast lump or tumor and a
small amount of surrounding normal tissue.

Lymphoma

A cancer of the lymphatic system. The lymphatic
system is a network of thin vessels and nodes
throughout the body. The two main types of
lymphoma are Hodgkin lymphoma (or disease)
and non-Hodgkin lymphoma.

Malignant tumor

A mass of cancer cells that may invade surround-
ing tissues or spread (metastasize) to distant
areas of the body. Synonymous with cancer.

Melanoma

A cancerous (malignant) tumor that begins in
the cells that produce the skin coloring (melano-
cytes). Melanoma is almost always curable in its
early stages. However, it is likely to spread, and
once it has spread to other parts of the body the
likelihood of cure decreases.

Menarche
The frst menstrual period, usually occurring
during puberty.

Menopause

The time period marked by the permanent cessa-
tion of menstruation, usually occurring between
the ages of 45 and 55 years.

Metastasis
The distant spread of cancer from its primary site
to other places in the body.

Morbidity

Any departure from physiological or psycho-
logical well-being. Measures of morbidity for
people living with cancer may include disability,
pain, time away from work, or days spent in the
hospital.

Mortality

The number of deaths occurring in a given period
in a specifed population. It can be expressed as
an absolute number of deaths per year or as a
rate per 100,000 persons per year.

Net survival
The probability of surviving cancer in the ab-
sence of other causes of death.

Neoplasm

An abnormal growth (tumor) that starts from a
single altered cell; a neoplasm may be benign or
malignant. Cancer is a malignant neoplasm.
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Neuroblastoma
Cancer that arises in immature nerve cells;
afects mostly infants and children.

Overweight/obese

Persons who are considered overweight have
a body mass index (BMI) greater than 25; a BMI
greater than 30 is considered obese.

Particulate matter

Microscopic solid or liquid particles associated
with the atmosphere that can penetrate the
lungs and cause damage that can lead to lung
cancer. Particulate matter can be naturally
occurring (e.g. originating from volcanoes or
dust storms) or synthetic (e.g. vehicle emissions).
The smallest class of particulate matter (<2.5
micrometers diameter) is the deadliest.

Palliative care

An approach that aims to improve the quality of
life for patients and families facing the prob-
lems associated with life-threatening cancers.

It provides for prevention and relief of sufering
through treatment for pain and other symptoms
as well as through spiritual and psychosocial
support, at the time of cancer diagnosis, through
the end of life, and during family bereavement.

Prevalence

The number of persons in a defned population
who have been diagnosed with a specifc type

of cancer, and who are still alive at the end of a
given year (the survivors). Five-year prevalence
limits the number of patients to those diagnosed
in the past 5 years. It is a particularly useful
measure of cancer burden because for most can-
cers, patients who are still alive fve years afer
diagnosis are usually considered cured. However,
exceptions to this include breast cancer patients,
who continue to die from the disease 5 years
afer diagnosis.

Prognosis
Prediction of the course of cancer, and the out-
look for a cure of the cancer.

Radiotherapy
The use of radiation treatment to kill cancer cells
or stop them from dividing.

Radon

Aradioactive gas that is released by uranium—a
substance found in soil and rock—and is an
important risk factor for lung cancer.

Rate
see Incidence and Mortality.
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Rate ratio
A measure to compare the incidence rates, per-
son-time rates, or mortality rates of two groups.

Retinoblastoma
Arare form of eye cancer that afects the retina of
infants and young children.

Sarcoma
A cancer of the bone, cartilage, fat, muscle, blood
vessels, or other connective or supportive tissue.

Sigmoidoscopy

An examination to help fnd cancer or polyps
within the rectum and distal part of the colon. A
slender, hollow, lighted tube is placed into the
rectum, allowing the physician to look for polyps
or other abnormalities. The sigmoidoscope is
shorter than the colonoscope.

Solar irradiation
See Ultraviolet (UV) radiation.

Solid fuels

Solid materials burned usually for heating pur-
poses, including wood, peat, charcoal, coal, and
grains. In certain conditions, excess exposure can
be an important risk factor for lung cancer.

Survival (rate, estimate)

The proportion (or percentage) of persons with
agiven cancer who are still alive afer a specifed
time period (e.g., 1, 3, or 5 years) following a
diagnosis.

Targeted therapy

A cancer treatment that uses drugs or other
substances to identify and attack cancer cells
while avoiding harm to normal cells better than
many other cancer treatments. Some targeted
therapies block the mechanisms involved in the
growth and spread of cancer cells. Other types of
targeted therapies help the immune system kill
cancer cells or deliver toxic substances directly to
cancer cells.

Ultraviolet (UV) radiation

Invisible rays that are part of the energy that
comes from the sun. UV radiation also comes
from sun lamps and tanning beds. UV radiation
can damage the skin, lead to premature aging,
and cause melanoma and other types of skin
cancer.

United Nations (UN) Regions

UN regions are defned by the UN Statistical
Division for statistical purposes, grouping
countries based on geography and shared cul-
tural characteristics. GLOBOCAN reports cancer
statistics according to the UN’s geographical
classifcations (World Population Prospects, 2019
revision: https://population.un.org/wpp/) among
others, with the exception of Cyprus, which

is included in Southern Europe. A full list of
UN-defned countries and regions is available in
IARC’s Global Cancer Observatory, under Today
Data & Methods (https://gco.iarc.fr/today/en/
data-sources-methods).

Vital registration

The continuous, permanent, compulsory and
universal recording of the occurrence and
characteristics of vital events (e.g., births and
deaths) pertaining to the population, as provided
through decree or regulation in accordance with
the legal requirements of a country.

Wilms tumor
Atype of kidney cancer that usually occurs in
children younger than 5 years of age.

World Bank income groups

The World Bank Group assigns the world’s econ-
omies to four income groups based on the gross
national income (GNI) per capita of the previous
calendar year. For the 2025 fscal year, economies
are classifed by 2023 GNI per capita as follows:
low-income (< $1,145), lower-middle-income
($1,146-$4,515), upper-middle-income ($4,516—
$14,005), and high-income (>$14,005).

World Health Organization (WHO) Regions
WHO regions are established by member states
and structured around the organization’s six
regional ofices: Africa, the Americas, South-East
Asia, Europe, Eastern Mediterranean, and West-
ern Pacifc. They are based on practical consider-
ations for governance and coordination (https://
www.who.int/about/who-we-are/
regional-ofices).

Please refer to the U.S. National Cancer Insti-
tute’s “Dictionary of Cancer Terms” for additional
defnitions (http://www.cancer.gov/dictionary).
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“Close to half of cancer deaths globally are preventable by
modifiable risk factors. This calls for concerted and coordinated
efforts between local governments, health departments,
community leaders, civic societies, and donors to implement
proven interventions broadly in every community.”

— William Dahut
Chief Scientifc OFficer, American Cancer Society
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