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INTRODUCTION — FROM THE [ARC DIRECTOR

This Biennial Report celebrates the
remarkable progress achieved by the
International Agency for Research on
Cancer (IARC) during 2024-2025.
Behind every figure and discovery is
the unwavering dedication of IARC'’s
personnel and our global network of
partners, united by a single mission:
“Bridging research and action for global
cancer prevention”.

Over the past 2 years, we have deliv-
ered on the priorities set out in the IARC
Medium-Term Strategy 2021-2025 and
taken bold steps to fulfil our vision of “a
world free from preventable cancers and
with better outcomes for all”. Today, IARC
plays an unparalleled role in international
public health: offering trusted evidence
that informs policy and contributes to
reducing the global burden of cancer.

This Biennial Report is complemented
by a webpage (https:/www.iarc.who.
int/biennial-report-2024-2025web/)
that showcases IARC highlights for the
2024-2025 biennium.

SCIENTIFIC PROGRESS AND GLOBAL
IMPACT

The 2024—-2025 biennium has been trans-
formative. It was marked by remarkable
scientific advances and strengthened
international collaborations, as demon-
strated by the most extensive evaluation
of an IARC strategy to date, formally

endorsed by the IARC Governing Council
in May 2025. Through its core scientific
Pillars — Data for Action, Understanding
the Causes, From Understanding to
Prevention, and Knowledge Mobiliza-
tion — IARC has expanded its research
reach and advanced cancer preven-
tion strategies worldwide. The Agency
has also consolidated its 10 IARC flag-
ship programmes, which represent the
Agency’s scientific fingerprint. These
flagship programmes are designed to
address some of the most urgent and
complex challenges in cancer preven-
tion and control, reflecting IARC’s unique
strengths and its enduring commitment
to global public health. They have been
instrumental in strengthening research
capacity in low- and middle-income
countries, enhancing the quality and
comparability of cancer data globally, and
informing the design of evidence-based
policies and interventions.

Key scientific accomplishments during
the 2024-2025 biennium include the
following.

* Data for action: global cancer data:
The 12th volume of Cancer Incidence
in Five Continents (CI5-XIl) presents
high-quality standardized data from
460 cancer registries in 65 countries
for the period 2013-2017. Analyses
highlight the scale of future challenges:
by 2050, the burden of breast cancer
alone is projected to reach 3.2 million
new cases and 1.1 million deaths annu-

ally, with the greatest burden falling on
countries with low levels of the Human
Development Index (HDI). Trends also
reveal a global increase in lung adeno-
carcinoma, particularly among younger
women, driven largely by fine particulate
air pollution in East Asia. Bold preven-
tion measures, for example banning
tobacco sales for cohorts born between
2006 and 2010, could prevent up to
1.2 million lung cancer deaths by 2095.
Understanding the causes of cancer:
Maijor strides were also made in uncov-
ering the drivers of cancer. Large-scale
genomic studies on colorectal cancer
identified distinct mutational patterns,
including a strong link between expo-
sure to Escherichia coli colibactin and
early-onset disease. Research on renal
cancer provided critical insights into
the role of environmental exposures,
such as aristolochic acid in eastern
Europe and South-East Asia. Also, new
evidence showed that consumption of
ultra-processed food is associated with
higher mortality from multiple diseases,
independent of alcohol intake. Encour-
aging a shift towards less-processed
diets in public health guidelines could
offer substantial health benefits.

From understanding to prevention:
IARC confirmed that a single dose of
human papillomavirus (HPV) vaccine
offers long-lasting protection, bolstering
the global push for cost-effective immu-
nization. In Europe, several lung cancer
risk prediction models demonstrated
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good performance, paving the way for
personalized prevention approaches.
Technological innovations also showed
promise, including an artificial intel-
ligence (Al)-driven cervical cancer
screening tool with high accuracy and
feasibility for low-resource settings.
Furthermore, IARC contributed to shap-
ing European guidelines for gastric
cancer prevention, emphasizing the im-
portance of Helicobacter pylori screen-
ing and treatment strategies.

Knowledge mobilization and capac-
ity-building: Knowledge dissemination
remained central to IARC’s mission,
and through the IARC Monographs
programme, the Agency sustained
its role in delivering authoritative,
evidence-based evaluations of carcino-
genic agents. Notably, in 2024, the JARC
Monographs programme published
volumes assessing aspartame, meth-
yleugenol, and isoeugenol (Volume
134) and anthracene, 2-bromopro-
pane, butyl methacrylate, and dimethyl
hydrogen phosphite  (Volume 133).
In 2025, the programme published
Volume 135, evaluating perfluorooc-
tanoic acid (PFOA) and perfluorooc-
tanesulfonic acid (PFOS), followed by
Volume 136, evaluating talc and acry-
lonitrile. Capacity-building efforts were
further strengthened through collabora-
tion with the World Health Organiza-
tion (WHO) Academy to develop an
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innovative Learning Experience Plat-
form, expanding access to high-quality
training worldwide.

STRATEGIC ENGAGEMENT

Through a focused strategy — building
a compelling investment case, aligning
with national priorities, and engaging
influential advocates — IARC achieved a
major milestone with the addition of three
new Participating States. The Kingdom
of Saudi Arabia and Egypt joined IARC
in May 2024, followed by Portugal in
May 2025. This expansion broadens the
Agency’s global reach and reinforces
collective efforts to reduce the global
cancer burden.

[LOOKING AHEAD

The recent comprehensive evaluation of
the Medium-Term Strategy 2021-2025
reaffirmed |ARC’s scientific excellence
and operational strength, laying the foun-
dation for the Medium-Term Strategy
2026-2030. The new plan will consoli-
date IARC’s global impact and focus
on delivering measurable outcomes to
reduce the cancer burden by 2030.

IARC remains a key contributor to WHO
global initiatives. IARC research studies
inform the WHO Global Breast Cancer
Initiative — for example, the African Breast

Cancer-Disparities in Outcomes (ABC-
DO) study in sub-Saharan Africa — and
advance the elimination of cervical
cancer through evidence-based preven-
tion strategies.

CHALLENGES AND OPPORTUNITIES

Despite major achievements, IARC
faces critical challenges, including the
intended withdrawal from WHO of the
USA, a long-standing partner since
IARC was established in 1965. Contribu-
tions from the USA, particularly through
its National Cancer Institute, have
been central to flagship efforts such
as the IARC Monographs programme.
Preserving and enhancing this collabo-
ration remains vital to advance the global
cancer research agenda.

A SHARED COMMITMENT

Cancer knows no borders. Meeting the
challenge of the increasing global cancer
burden requires sustained international
cooperation and collective resolve. As
IARC celebrates its 60th anniversary, |
remain confident that through construc-
tive dialogue and strong partnerships,
we will continue to transform research
into solutions — delivering knowledge,
fostering prevention, and saving lives
worldwide.
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In 2024 and 2025, IARC had the honour of convening a series
of seminars and lectures delivered by internationally renowned
experts in the domains of cancer research, prevention and con-
trol, cancer inequalities, mechanistic studies, implementation
research, health economics, and global cancer initiatives cur-
rently in progress.

SCIENTIFIC SEMINARS AND LECTURES

These distinguished speakers were invited to present topics of
interest within the framework of regular Town Hall meetings,
which were generally broadcast online.

January 2024 Jean-Claude Moubarac (University of Mon-
treal, Canada) — Ultra-processed products and
human health: a socio-cultural perspective

February 2024  Joachim Marti (University of Lausanne, Swit-
zerland) — The value of prevention: a health
economics perspective

April 2024 Sheila Coelho Soares Lima (National Cancer
Institute, Brazil) — Dissecting oesophageal
cancer through epigenetics

April 2024 Michael Wilde (University of Kent, United

Kingdom) — The evidential role of the key
characteristics of carcinogenicity

BIENNIAL REPORT 2024/2025

April 2024

July 2024

September 2024

September 2024

September 2024

October 2024

IARC LECTURES

Eléonor Riesco (University of Sherbrooke,
Canada) — Aerobic exercise as an adjuvant
intervention for the treatment of cancer

Héléne Blanché (Head, Biological Resources
Centre CEPH, France) — SO 20387: feedback
from the CEPH Biobank

Jill McKay (Northumbria University, United
Kingdom) — Exploring the environmental con-
tribution to the molecular profiles of childhood
leukaemia

Rieko Kanehara (National Cancer Center,
Japan) — Sugar intake and colorectal cancer
risk: the Multiethnic Cohort Study

Ming Yang (Senior Editor, Nature Medicine;
University of Cambridge, United Kingdom) —
Priorities and publishing cancer control re-
search in Nature Medicine

Richard Osborne (Centre for Global Health
and Equity, Swinburne University of Technol-
ogy, Australia) — Building and implementing
large-scale public health intervention pro-
grammes that are fit-for-purpose and stick



October 2024

October 2024

October 2024

October 2024

October 2024

November 2024

December 2024

January 2025

February 2025

February 2025

April 2025

May 2025

Tatsuhiro Shibata (University of Tokyo,
Japan) — Colorectal cancer data: the colibactin
signature prevalence in Japan

Yukari Totsuka (Hoshi University and National
Cancer Center, Japan) — Elucidation of blad-
der cancer mechanisms induced by aromatic
amines using the adductome approach

Alessia Fabbri and Laura Bracci (Istituto
Superiore di Sanita, Italy) — Cytotoxic necroti-
zing factor 1 from E. coli: evidence of colorec-
tal carcinogenesis

Frangois-Michel Boisvert (University of Sher-
brooke, Canada) — Development of the B3J
urine test to detect bladder cancer

Giovana Tardin Torrezan (A.C. Camargo
Cancer Center, Brazil) — Emerging trends in
research and diagnostic of cancer predisposi-
tion syndromes advancing clinical relevance
and patient care

Parunya Chaiyawat (Chiang Mai University,
Thailand) — Liquid biopsy for early cancer
detection, disease monitoring, and therapeutic
management

Sophie Langouét-Prigent (Research Institute
of Environmental and Occupational Health,
France) — Biotransformation and DNA damage
derived from heterocyclic aromatic amines in
human liver

Lise Mangiante (Stanford University School
of Medicine, USA) — Tumour intrinsic and
extrinsic determinants of ER+ breast cancer
dissemination

Patricia Klarmann Ziegelmann (Universidade
Federal do Rio Grande do Sul, Brazil) — Can-
cer survival surveillance programme in Brazil:
a project

Dan Theodorescu (Cedars-Sinai Cancer
Center, USA) — Y chromosome loss in cancer

Renée Turzanski Fortner (Cancer Registry,
Norway) — Ovarian cancer prevention across
the spectrum: can we improve prevention of
the “disease that whispers”?

Kaitlin Wade (Bristol University, United King-
dom) — Utility and application of Mendelian
randomization to study influence of gut
microbiome

May 2025

May 2025

May 2025

May 2025

May 2025

May 2025

May 2025

May 2025

June 2025

June 2025

August 2025

October 2025

Caspar W. Safarlou (Julius Center at the
University Medical Center Utrecht, The Neth-
erlands) — Health equity versus individualism:
on mission creep in public health

Daniel Groos (Lygature, The Netherlands) —
Ethical and legal topics in exposome research
in the EU

Ville Pimenoff (Oulu University, Finland and
Karolinska Institutet, Sweden) — International
collaboration in comprehensive exposome
research

Frederik Trier Mgller (Statens Serum Institut,
Denmark) — The consumer exposome: con-
sumer purchase data and chronic disease

Martin Widschwendter (University of Inns-
bruck, Austria) — DNA methylation in cancer
prevention: opportunities and challenges

Allison Zhang (Stanford University, California,
USA) — Personal exposometers for monitoring
the environment

Jana Klanové (Masaryk University, Czechia) —
European exposome research infrastructures

Alessandra Ferrario (WHO Regional Office for
the Eastern Mediterranean, Egypt) — How do
we go beyond data to reach people’s hearts?

Brice Batomen (University of Toronto,
Canada) — Causal decomposition to study
health disparities

Lucy Goudswaard (Bristol University, United
Kingdom) — Characterizing the role of circulat-
ing proteins in the progression from monoclo-
nal gammopathy of unknown significance to
multiple myeloma

Stephen D. Hursting (University of North
Carolina at Chapel Hill, USA) — Breaking the
obesity—cancer link: preclinical evidence for
the anticancer effects and mechanisms of
GLP1 receptor agonist

Justo Bermejo (Heidelberg University, Ger-
many) — Metallomics in the European—Latin
American Consortium towards Eradication of
Gallbladder Cancer — EULAT Eradicate GB

IARC LECTURES



[ARC DISTINGUISHED SPEAKER SERIES

These distinguished speakers were invited to present on topics
aligned with IARC’s research priorities, within the framework of
the Agency’s regular Town Hall meetings.

January 2024 Peter Butt (University of Saskatchewan, Can-
ada) — Alcohol, cancer, and harm reduction

March 2024 Neil Pearce (London School of Hygiene &
Tropical Medicine, United Kingdom) — Current
debates about causality in epidemiology

May 2024 Marianna Yakubovskaya (Blokhin National
Medical Research Center of Oncology, Rus-
sian Federation) — Sorted cell populations
with epigenetically silenced chromosomally
dispersed reporter fluorophore as a test sys-
tem for the screening of epigenetically active
compounds

July 2024 Bernard Rachet (London School of Hygiene
& Tropical Medicine, United Kingdom) — Per-
sistent inequalities in cancer care and cancer
outcomes: what are we doing wrong?

October 2024 Shalini Kulasingam (University of Minnesota,
USA) — Should we rethink elimination of cervi-
cal cancer as a goal for the United States?

November 2024 May Abdel Wahab (International Atomic
Energy Agency, Austria) — Innovation and col-
laboration to enhance radiation medicine: role
of the IAEA

December 2024 Marilys Anne Corbex (WHO Regional Office
for Europe, Denmark) — A new field of
research: the commercial determinants of
cancer prevention and care

- BIENNIAL REPORT 2024/2025

February 2025

March 2025

April 2025

May 2025

June 2025

September 2025

September 2025

November 2025

Martin Lajous (Instituto Nacional de Salud
Publica, Mexico) — Advancing cancer research
in Mexico: from cohort studies to implementa-
tion science

Roger Milne (Cancer Council Victoria, Aus-
tralia) — Modifiable risk factors for bladder
cancer: an international cohort study pooling
project

Marc Poirot (Centre de Recherches en Cancé-
rologie de Toulouse, France) — Cholesterol and
cancer: discovery of the 5,6-epoxycholestanol
metabolic pathway, a metabolic link to breast
cancer

Rajesh Dikshit (Tata Memorial Centre, India) —
Establishment of Centre for Cancer Epidemi-
ology at Tata Memorial Centre, Mumbai, India

Christopher Booth (Sciences Centre Kingston,
Canada) — Common sense oncology: equity,
value, and outcomes that matter

Vasilis Vasiliou (Yale School of Public Health,
USA) — From Hippocrates to the exposome:
genome—exposome interactions in early-
onset cancers

Caroline Helen Johnson (Yale University,
USA) — Sex matters: insights into cancer
metabolism and progression

Brinda Emu (Yale University, USA) — Role of
immune dysfunction in biology of HIV-asso-
ciated cancer
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Mr Mohamed El Amine Youcef Ali
(until May 2024)

n BIENNIAL REPORT 2024/2025




Drawing on decades of expertise in
cancer registration and descriptive
epidemiology, the Cancer Surveillance
Branch (CSU) plays a central role in
generating and disseminating high-
quality cancer data to inform national and
global policy. CSU ensures that its work
remains aligned with the global cancer
agenda and responsive to emerging
challenges through its mandate from
WHO.

GLOBAL CANCER STATISTICS AND DATA
DISSEMINATION

Ahead of World Cancer Day 2024,
CSU released the 2022 GLOBOCAN
estimates of the global cancer burden.
Based on the best available national
sources (Filho et al., 2025a), the data
underscored the disproportionate impact
of cancer on underserved populations
and the urgent need to address global
cancer inequities. An accompanying
report, co-published with the American
Cancer Society in CA: A Cancer Journal
for Clinicians, described the diversity
of cancer profiles across world regions
(Bray et al, 2024). Notably, articles
about earlier iterations of GLOBOCAN
(2018 and 2020) were recognized among
the 10 most-cited scientific papers of the
21st century in a Nature article, reflecting
the enduring relevance and impact of
CSU’s work.

In collaboration with the American Can-
cer Society, CSU launched The Cancer
Atlas, Fourth Edition (Figure 1), a land-
mark publication designed to inform
cancer control strategies across the
cancer continuum. The Cancer Atlas

Figure 1. The Cancer Atlas, Fourth Edition,
available from https://canceratlas.cancer.org/.
Copyright 2025 American Cancer Society,
Inc. Used with permission from https://www.

cancer.org/.

synthesizes insights from IARC data and
research on cancer burden and risk fac-
tors, emphasizing evidence-based mea-
sures for prevention and control.

The Stat Bite series in the Journal of the
National Cancer Institute was revived
in 2024, and CSU contributed interna-
tional perspectives on cancer burden
and progress in cancer control. Of the
12 issues per year, 6 featured CSU-
authored contributions, offering concise,
data-driven insights tailored for a broad
audience of researchers, clinicians, and
policy-makers (e.g. Bray et al., 2025;
Bray and Vignat, 2025; Soerjomataram
et al., 2025).

CANCER REGISTRY SUPPORT AND
COLLABORATION

The Global Initiative for Cancer Regis-
try Development (GICR; https:/qicr.
iarc.who.int) serves as a collaborative
platform to strengthen cancer surveil-
lance globally. To support capacity-
building, the GICR e-learning series
was launched in 2025, offering freely
accessible modules in English, French,
and Spanish. Developed in partnership
with Vital Strategies and the African
Cancer Registry Network (AFCRN) and
supported by Bloomberg Philanthropies,
the series provides formal accreditation
for the staff of population-based cancer
registries (PBCRs) as Global Certified
Cancer Registrars. Support mechanisms
have also been further strengthened
through the GICRNet (Figure 2) (see the
text box).

Innovation remains central to the mis-
sion of GICR. Through the E-NNOVATE
partnership, a global DHIS2 cancer reg-
istry toolkit was developed to facilitate
linkage between electronic medical
records and PBCRs using the District
Health Information Software version 2
(DHIS2), the world’s largest health infor-
mation management system. Initially
implemented in Rwanda and piloted
in Jamaica, the toolkit is designed for
flexible adaptation and deployment at
national or subnational levels.

In close collaboration with GICR, CSU
serves as the Secretariat for the Inter-
national Association of Cancer Regis-
tries (IACR), the professional body dedi-
cated to advancing the goals of PBCRs

Figure 2. Group photos of the ChildGICR workshop and the GICRNet CanReg5 workshop, both held in Lyon in 2024. © IARC.

CANCER SURVEILLANCE BRANCH
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worldwide. The IACR annual scientific
conference was hosted in Beijing, China,
in 2024 in partnership with the National
Cancer Center China (Figure 3) and in
Izmir, Tarkiye, in 2025 in partnership with
the Izmir Cancer Registry. In 2025, the
International Classification of Diseases
for Oncology (ICD-0O) was updated to its
fourth edition (ICD-0-4), reflecting the
fifth edition of the WHO Classification of
Tumours series. Also, two IARC Tech-
nical Publications were published with
IACR: a user’s guide to Essential TNM
as a simplified staging system for PBCRs
and a toolkit written in collaboration with
the McCabe Centre for Law and Cancer,
Australia, that supports countries to
establish a legal basis for the mandatory
reporting of data to a PBCR. The IACR
website was completely revamped, with
a focus on a global directory of PBCRs
and data visualization tools to interrogate
incidence data from the Cancer Inci-
dence in Five Continents series (https://
www.the-iacr.net/).

DESCRIPTIVE STUDIES

As the COVID-19 pandemic subsided,
CSU quantified its impact on cancer
control. Globally, 28-39% of cancer
services were disrupted (Shah et
al., 2025a), and these findings were
complemented by a policy analysis
documenting best practices for future
health crises (Shah et al., 2024). A large
meta-analysis revealed that people
with cancer had a 48% higher risk of
mortality from COVID-19 compared
with people without cancer (Steinberg et
al., 2024).

CSU transitioned the IARC COVID-19
and Cancer Initiative (IARC-C19) into a
broader, forward-looking programme —
the IARC Initiative for Resilience in
Cancer Control (IRCC; https://ircc.iarc.
who.int/), as endorsed by the Governing
Council in May 2024 — to assess the
effects of pandemics, natural disasters,
and other crises that affect cancer
control. A recent publication explored
the relationship between climate change
and cancer. In parallel, CSU launched
the Cervical Cancer Elimination Planning
Tool on the Global Cancer Observa-

tory (EPT,; https://gco.iarc.who.int/ept/)
to support countries in developing strat-

egies to eliminate cervical cancer.

CSU continued to generate estimates
of cancer burden attributable to major
risk factors, as well as the potential
for future prevention if risk exposure
was reduced. Estimates of melano-
ma attributable to ultraviolet radiation
were updated (https://gco.iarc.who.int/
causes/uv/); 83% of cases of cutaneous
melanoma were attributable to exposure
to ultraviolet radiation (Langselius et
al., 2025). Additional studies quantified
the contribution of smokeless tobacco
(Rumgay et al., 2024) and HIV infection
(Huang et al.,, 2025) to the global
cancer burden. Notably, CSU estimated
that about 40% of lung cancer deaths
among people born in 2006—2010 could
be prevented under a “tobacco-free
generation” strategy (Figure 4) (Rey
Brandariz et al., 2024). Similar prevention
potential was demonstrated for stomach
cancer (Park et al.,, 2025a) and human
papillomavirus (HPV)-related cancers
(Malagon et al., 2024), underscoring the
importance of interventions targeting in-
fectious agents.

Figure 3. Opening of the International Association of Cancer Registries (IACR) annual scientific conference in Beijing, China, in November

2024. © Dr Yanting Zhang.
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Figure 4. Infographic showing the generational impact of a tobacco ban on lung cancer deaths

by world region. Compiled from Rey Brandariz et al. (2024). © 2024 Rey Brandariz J et al.
Published by Elsevier Ltd. This is an Open Access article under the CC BY-NC-ND 4.0 license.

Through Cancer Survival in Countries
in Transition (SURVCAN) and the new
phase of the International Cancer Bench-
marking Partnership (ICBP SURV-
MARK-3), CSU continued to support
PBCRs in generating high-quality sur-
vival data. Recent analyses revealed that
in sub-Saharan Africa, less than half of
patients with cancer survive for 3 years
after diagnosis (Joko-Fru et al., 2024).
Recognizing the importance of stage
at diagnosis, CSU conducted a global
review of breast cancer staging (Benitez
Fuentes et al., 2024a) and studies on the
collection of staging data in registries
(Znaor et al., 2024) and survival by stage
in adults (Hagenimana et al., 2024) and
children (Businge et al., 2024). Additional
investigations examined the role of re-
currence in survival outcomes (Morgan
et al., 2024a), diagnostic and treatment
pathways for ovarian cancer (Reid et al.,
2024), and the quality of breast cancer
care in Colombia (Valbuena-Garcia et
al., 2025).

CSU led descriptive analyses of global
and regional cancer patterns and trends,
including a Lancet Commission on Pros-
tate Cancer, which projected a dou-
bling of prostate cancer cases by 2040
(James et al., 2024), and confirmation of
the global rise in early-onset colorectal

cancer. Further analyses provided in-
sights into patterns of breast cancer
(Kim et al., 2025), bladder cancer (Wang
et al., 2024a; Weéber et al., 2024), lung
cancer (Luo et al, 2025), prostate
cancer (Schafer et al., 2025), gallbladder
cancer (Pifieros et al., 2025a), brain and
central nervous system cancer (Filho
et al., 2025b), multiple myeloma (Mafra
et al., 2025), and leukaemia (Daltveit
et al.,, 2025). CSU also conducted in-
depth analyses of cancer in South-East
Asia (Dee et al., 2025), gastrointestinal
cancer in the Gulf Region (Alessy et al.,
2024), and breast cancer in the Eastern
Mediterranean (Zahwe et al., 2025),
highlighting drivers of cancer in each
region and supporting tailored cancer
control strategies.

SOCIETAL AND ECONOMIC
CONSEQUENCES OF CANCER

The first global estimates of productivity
losses due to premature mortality from
36 cancer types were published on the
Global Cancer Observatory (https:/gco.
iarc.who.int/economics/productivity

loss). In 2022, the estimated global
productivity loss due to premature
cancer deaths was US$ 566 billion,
equivalent to 0.6% of the global gross
domestic product (GDP). At the patient

level, a recent study revealed that 46%
of women with ovarian cancer reported
severe financial hardship, particularly
those from lower-income households,
and a clear association between uni-
versal health coverage and lower cancer
burden was demonstrated.

CSU contributed to the development of
a comprehensive framework to assess
financial hardship, covering direct med-
ical and non-medical costs, family and
caregiver impacts, and broader socio-
economic consequences (Ritter et al.,
2024). This framework lays the ground-
work for systematic monitoring of finan-
cial toxicity and provides evidence to
guide policy interventions aimed at re-
ducing the economic burden of cancer.

CSU demonstrated that socioeconomic
disparities in cancer outcomes persist
both between and within countries, affect-
ing populations in high-income coun-
tries (Eslahi et al., 2025) as well as
in low- and middle-income countries
(Fantin et al., 2024; Guimaraes Ribeiro et
al., 2024). The key causal mechanisms
underlying these disparities were also
elucidated (Matta et al., 2025; Pizzato
et al., 2025). To mark World Cancer Day
2025, IARC launched a website as part
of a European Union initiative dedicated
to reducing cancer inequalities across
Europe (https://eu-canineq.iarc.who.int/).
More recently, IARC factsheets docu-
menting socioeconomic inequalities in
cancer mortality in the European Union
were launched with the European Com-
mission (Figure 5).

Considerable financial and human re-
sources are directed towards medical
interventions that offer limited clinical
benefit or may even result in harm,
including overdiagnosis and overtreat-
ment. An example of this issue is the
management of thyroid cancer, which
poses both public health and economic
challenges across diverse settings (Li
et al., 2024a; Dal Maso et al., 2025).
Research is being conducted to quantify
low-value care, generating evidence
to inform more equitable and effective
cancer control strategies, such as for
prostate cancer (Vaccarella et al., 2024).
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of routine data relevant to evaluating
cancer risk among childhood cancer
survivors.

Figure 5. Educational inequalities in total cancer mortality by sex, one of the European
Commission Cancer Inequalities Factsheets, led by IARC in collaboration with Erasmus
MC, The Netherlands. Adapted from European Commission Cancer Inequalities Factsheets,
https://cancer-inequalities.jrc.ec.europa.eu/thematic-factsheets.
The expansion of the ChildGICR edu-
cational programme was planned during
a workshop held in October 2024 (see
Figure 2), with participation of colleagues
from St. Jude Children’s Research Hos-
pital, USA, and collaborators trained in
childhood cancer registration. A new
edition of the ChildGICR course, sup-
ported by the IARC Caribbean Cancer
Registry Hub at the Caribbean Public
Health Agency in Trinidad and Tobago,
was completed by 37 participants from
9 Caribbean countries. The programme
also supported the establishment of the
first childhood PBCR in Chennai, India
(Radhakrishnan et al., 2025), and an
evaluation of registry implementation
was conducted in the target countries
of ChildGICR: Georgia, Mexico, South
Africa, and Viet Nam. Furthermore,
a novel framework was developed to
assess the financial hardship experi-

The production of comparable data on
childhood cancer incidence was sum-
marized in International Incidence of
Childhood Cancer, Volume [ll. This
publication (IARC Scientific Publication
No. 170) was made available online
to promote comparative research and
support improvements in the global
management of childhood cancer.

As part of the Cancer Risk in Childhood
Cancer Survivors (CRICCS) study, a
literature review revealed fragmented
knowledge regarding the prevalence
of childhood cancer survivors (de
Paula Silva et al., 2024a). By building
on previously developed methodologies,
standardized prevalence estimates are
currently being generated for Europe. In
addition, a survey of 175 PBCRs across
diverse settings assessed the availability

enced by families affected by childhood
cancer (Ritter et al., 2024). Finally, CSU
contributed to the G7 data initiative on
childhood cancer data sharing (Forjaz et
al., 2025), in collaboration with the United
States National Cancer Institute and the
French National Cancer Institute.

THE GICRNET: THE GLOBAL INITIATIVE FOR CANCER REGISTRY DEVELOPMENT NETWORK

The demands for training in cancer registration are high. Many countries require assistance, and in most cases it takes
time to properly train registry personnel. To meet the needs, GICR increases regional capacity via the creation of formal
networks of IARC GICR Regional Trainers, called the GICRNet. Each network is aligned with a specific topic and is asked to
participate in the co-development of educational material and to help with dissemination in its respective region to strengthen
the support available to local registries.

Global support mechanisms have been further extended through the GICRNet, with the establishment of new thematic
networks focused on childhood cancer and cancer registry assessments. To promote sustainability, IARC selects regional
experts in specific subject areas to co-develop educational materials.

More than 120 designated IARC GICR Regional Trainers now serve as a resource to further assist registry staff, working with
the IARC Regional Hubs and Centres of Expertise globally across different subject areas, which also include data quality,
data analyses, coding, and staging. Three dedicated GICRNet workshops were held during the 2024—2025 biennium: on
childhood cancer, on the IARC-developed software CanReg5 (see Figure 2), and on PBCR assessments.
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The overarching goals of the Genomic
Epidemiology Branch (GEM) are to
further the understanding of cancer
prevention and early detection using a
combination of genomic and traditional
epidemiology methods. This is done
by bringing together six broad areas of
work, as described here.

AREA 1: UNDERSTANDING GENETIC
SUSCEPTIBILITY TO CANCER

GEM has continued to explore genetic
variation and how it influences cancer
susceptibility, as a core activity. During the
2024-2025 biennium, the genetic studies
continued to expand. GEM has had a
long-standing leadership role in interna-
tional consortia and continues to expand
its genetic data sets in lung cancers,
head and neck cancers, kidney cancers,
and lymphomas. The genetic studies
currently encompass about 70 000 lung
cancers, 15 000 head and neck cancers,
29 000 kidney cancers, and 60 000 lym-
phomas. GEM is now working with core
laboratories to undertake genotyping of
additional samples and is applying rigor-
ous quality control procedures, ensuring
that these resources provide the founda-
tion for robust discovery and translational
research.

Within this broader framework, GEM has
consolidated its long-term leadership in
renal cell carcinomas (RCC) and head
and neck squamous cell carcinoma
(HNSCC); both are cancer groups in
which environmental exposures, such as
tobacco use and alcohol consumption,
dominate risk profiles. These cancers
show striking geographical variation,
which makes them an ideal model for
integrating constitutional genetics with
lifestyle and environmental determinants.

Together with the United States National
Cancer Institute and international part-
ners, GEM co-led the largest and most
diverse genome-wide association study
(GWAS) of RCC to date (29 020 cases
and 835 670 controls). The study ex-
panded the number of known susceptibil-
ity regions from 13 to 63, identifying both
shared and subtype-specific risk loci
(Purdue et al., 2024).

Key discoveries include a germline var-
iant in the VHL region (3p25.3) that is

strongly associated with clear cell RCC,
especially in populations of African
ancestry, and additional loci linked to
hypoxia signalling, cell-cycle control,
and telomere biology. For the first time,
seven susceptibility loci were reported
for papillary RCC, near candidates such
as GAB1 and USP38, suggesting distinct
inherited risk profiles. A polygenic risk
score derived from these loci showed
moderately high predictive ability (area
under the curve of 0.74 including risk fac-
tors), highlighting the potential of genet-
ics to inform risk-stratified prevention
and underscoring GEM'’s contribution in
kidney cancer genomics.

Through the international consortia
that GEM convenes and leads — nota-
bly Human Papillomavirus, Oral and
Oropharyngeal Cancer Genomic Re-
search (VOYAGER) and Head and Neck
Cancer in South America and Europe
(HEADSpACE) — GEM now coordinates
the largest and most diverse genetic
studies of HNSCC worldwide, involving
nearly 20 000 cases and 38 000 controls.

These resources enabled the discovery
of 18 previously unreported susceptibility
lociand 11 novel signals in the human leu-
kocyte antigen (HLA) region, sharpening
the resolution of the genetic architecture
of HNSCC. A regulatory variant in TP53
(rs78378222) was found to reduce over-
all HNSCC risk by 40%, providing insight
into tumour suppressor mechanisms.
Furthermore, GEM has documented
gene—environment interactions, includ-
ing BRCA2 and ADH1B variants whose
effects are modified by smoking and
alcohol consumption. Subsite-specific
analyses highlighted distinct immune-
related HLA associations across human
papillomavirus (HPV)-positive and HPV-
negative tumours, underscoring the com-
plex interplay between inherited varia-
tion, environmental exposure, and infec-
tion in driving cancer risk.

A key strength of these efforts lies in their
diversity. About one quarter of the cases
analysed derive from non-European pop-
ulations, including from Latin America,
South Asia, and the Middle East. This
represents one of the first genuinely
global resources for genetic studies of
HNSCC and ensures that results are
relevant across populations, addressing

gaps in representation and equity in
cancer genomics (Ebrahimi et al., 2025).
To facilitate Open Science, the genetic
and harmonized observational data have
been made available to the research
community for relevant research ques-
tions. By harnessing the convening
power of IARC and the multidisciplinary
expertise in GEM, the Branch contin-
ues to refine the causal framework for
HNSCC, link germline susceptibility with
environmental exposures, and inform
evidence-based strategies for cancer
prevention worldwide.

AREA 2: STUDYING CAUSES OF CANCER
USING GENOMIC TECHNIQUES

During the 2024-2025 biennium, the
Mutographs project had a wide-reaching
impact. By incorporating large-scale,
international collection of cancers with
whole-genome sequencing and muta-
tional signature analysis, the Mutographs
project consolidated a large and well-
harmonized sample and data repository
spanning 30 countries and involving
more than 8000 patients from five main
cancer types (Perdomo et al., 2024).
Three major scientific publications with
international scientific dissemination and
general public media attention marked
the work completed in 2024 and 2025.

The analysis of whole-genome sequenc-
ing of 962 clear cell RCC from 11 coun-
tries (Senkin et al., 2024) showed a pre-
viously undiscovered, high-prevalence
mutagenic exposure by an unknown
agent, causing the mutational signature
SBS12, which is restricted to Japan.
High prevalence of aristolochic acid
mutagenic exposure, causing the muta-
tional signature SBS22, was observed in
Romania and Serbia. However, the envi-
ronmental origin and mode of ingestion of
aristolochic acid in Romania and Serbia
are unknown. The study also identified a
previously undiscovered, internationally
ubiquitous mutagenic exposure, caus-
ing the mutational signature SBS40b,
for which the average national SBS40b
mutation burden correlates strongly with
national cancer incidence rates.

The Mutographs also characterized
the effects of tobacco in 265 head and
neck cancers from Europe and South
America (Torrens et al, 2025). Six
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tobacco-associated mutational signa-
tures were detected, including some not

Figure 1. Variation in the age of onset of colorectal cancer according to the presence of the
colibactin mutational signature SBS88. Reproduced from Diaz-Gay et al. (2025a). © 2025 Diaz-

previously reported. The study found
how differences in the incidence of head
and neck cancers between countries
corresponded with differences in muta-
tion burdens of tobacco-associated sig-
natures, and described differences in the
burden of tobacco-associated signatures
between anatomical subsites, suggest-
ing that tissue-specific factors modulate
mutagenesis. The study also identified
an association between tobacco smok-
ing and alcohol-related signatures,
indicating a combined effect of these
exposures. In addition, mutational signa-
tures of exposure to ultraviolet light were
found to be present in the internal lining
of the mouth in patients who smoked and
consumed alcohol.

A recent publication in Nature showed
the results for 981 whole-genome
sequenced colorectal cancers from 11
countries (Diaz-Gay et al., 2025a). The
study demonstrated that mutational pro-
files associated with colibactin, a muta-
genic toxin produced by Escherichia
coli pks+ bacteria, are present in about
50% of early-onset colorectal cancers
diagnosed before the age of 40 years
(Figure 1). GEM proposed that the
prevalence of mutagen-producing bac-
teria  within childhood microbiomes
could be one of the causes leading to
the increasing incidence of early-onset
colorectal cancer. The study also identi-
fied unique, unexplained mutational pat-
terns in patients from Argentina, Brazil,
Colombia, the Russian Federation, and
Thailand, highlighting the role of regional
exposures and the need for country-
specific prevention strategies.

AREA 3: EARLY DETECTION OF CANCER
TO REDUCE MORTALITY AND MORBIDITY

The activities of the Risk Assessment
and Early Detection Team (RED), which
is transitioning from GEM to the Early
Detection, Prevention, and Infections
Branch (EPR), are outlined in the sec-
tion on IARC Research Teams in IARC
Initiatives.

Bladder cancer is a growing global
health concern because of its increasing
incidence and high recurrence rates; this
highlights the urgent need for improved,
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non-invasive diagnostic and monitor-
ing tools. The general objective of the
programme is to develop and validate
non-invasive biomarkers, particularly uri-
nary telomerase reverse transcriptase
(TERT) promoter mutations (UTERTpm)
and others, for the early detection,
monitoring, and recurrence prediction
of bladder cancer. The team previously
developed sensitive urinary assays for
uTERTpm and demonstrated the excel-
lent diagnostic performance in multiple
studies. UTERTpm were detectable in
asymptomatic individuals up to 10 years
before clinical diagnosis, highlighting
their potential as early detection markers.

During the biennium, GEM refined and
optimized its uTERTpm droplet digital
polymerase chain reaction (ddPCR)

assays and validated their diagnostic
accuracy in a second prospective cohort
study with a maximum lag time of 5 years
between urine collection and clinical
diagnosis of bladder cancer. The results
showed improved sensitivity while main-
taining excellent specificity. In addition,
the UTERTpm assays outperformed a
commercial test by 20% for the detec-
tion of bladder cancer in a case—control
study in Germany (Rabien et al., 2024).

GEM also advanced international col-
laboration through the European Union-
funded UbioBca multicentre case—con-
trol study, designed to evaluate the
performance of multiple urine biomark-
ers (including uTERTpm) for detection
and monitoring of bladder cancer across
diverse populations, compared with



DISCERN: Di1scovERING THE CAUSES OF THREE POORLY UNDERSTOOD CANCERS IN EUROPE

Launched in 2023 and funded by the European Commission Cancer Mission, the DISCERN project is advancing towards
its goal of uncovering the causes of renal cancer, pancreatic cancer, and colorectal cancer and explaining their striking geo-
graphical patterns in Europe. Leveraging large-scale cohorts and tumour series — the Exposome-Powered Tools for Healthy
Living in Urban Settings (EXPANSE) project and the Mutographs project — DISCERN integrates exposomics, proteomics,
and genomics with geospatial and environmental data to identify novel risk factors and their biological mechanisms.

By its third annual meeting, DISCERN
had laid the groundwork for cross-
cohort integration and generated
extensive laboratory data from tumour
series to drive the next phase of
analyses. Deep sequencing, tumour
spatial proteomics, and compre-
hensive blood-based markers are
now being deployed to examine how
exposures promote tumour initiation
and progression, and organoid and
stem cell models are validating early
mechanistic and molecular targets.

These advances position DISCERN
to deliver a robust evidence base for
prevention-oriented strategies against
these cancer types in Europe within
the next 2 years.

conventional cytology and cystoscopy.
Preliminary analysis of 371 post-surgery
urine samples from 72 patients with
bladder cancer in the French cohort
showed that a 10% increase in uTERTpm
abundance was associated with a 53%
higher risk of recurrence or progression.

Finally, recognizing the potential clinical
impact of these findings, GEM engaged
with clinicians, policy-makers (e.g. the
European Association of Urology policy
office), and patient advocates (the World
Bladder Cancer Patient Coalition) to
raise awareness of the bladder can-
cer burden and ensure that scientific
advances inform public health priorities
(Figure 2). This work has led to expert
recommendations and position papers
in leading journals (Ecke et al., 2025),
reinforcing the role of urinary biomarkers
in shaping future screening and surveil-
lance strategies.

GEM integrated epidemiology, pathology,
genomics, bioinformatics, and statistics

DISCERN team members at the third annual meeting of the project in Brno, Czechia.

© RECETOX.

to support large-scale cancer research
and promote Open Science. Beyond
advancing scientific knowledge, GEM
placed strong emphasis on building re-
sources and strengthening global capac-
ity, particularly through training opportu-
nities for researchers in low- and middle-
income countries.

GEM coordinated the collection, sample
processing, data harmonization, and cu-
ration of more than 8000 cancer cases of
8 different cancer types across multiple
countries as part of the Mutographs and
HEADSpACE consortia, led by GEM.
These large projects have generated new
whole-genome and genotype sequenc-
ing data that have been made publicly
available through platforms such as the
European Genome-phenome Archive
(EGA) and the International Cancer
Genome Consortium Accelerating Re-
search in Genomic Oncology (ICGC
ARGO). GEM developed a rare can-
cers database within the European
Prospective Investigation into Cancer
and Nutrition (EPIC) cohort, together
with an interactive web portal, provid-
ing unique opportunities to study more

than 11 000 rare cancer cases across
Europe. In addition, GEM generated the
first multi-omic data set of patient-de-
rived organoids from neuroendocrine
neoplasms, which is now openly avail-
able to the community.

Pathology expertise ensured that sample
collection procedures were harmonized
and that histopathological features were
systematically evaluated and annotated.
This led to enrichment of the GEM tissue
biorepository with a dedicated pathol-
ogy database for secure registration
of pathology data, linked to other IARC
resources, to improve data quality and
facilitate cross-study analyses.

GEM developed and optimized cost-
effective and semi-automated laboratory
workflows for a wide range of cancer
sample types, applying them to specific
genomic research questions and appli-
cations. These supported collaborative
projects across the Agency, fostered
external partnerships, and were dis-
seminated through the IARC Laboratory
Steering Committee.
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Figure 2. Infographic about bladder cancer. © IARC.

In bioinformatics, GEM maximized the
reuse of computational tools by main-
taining a common framework of open-
source pipelines (https:/github.com/
IARCbioinfo/). New resources included
pipelines for single-cell and spatial
transcriptomics data, and computational
pathology deep-learning models. GEM
also contributed to the Scientific IT
Platform, overseeing the renewal and
unification of the Agency’s storage
system and piloting secure remote data
access for external collaborators.
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Training activities remained central to
GEM’s mission. The Branch expanded
its portfolio with a new medical genomics
course covering advanced single-cell
and spatial —omics as well as com-
putational pathology image analysis.
Additional programmes included training
in pathology, technical training for apply-
ing sophisticated technologies such
as laser capture microdissection, stan-
dardized biobanking procedures, and
Open Science practices, many of
which were made accessible through
e-learning.

AREA 5: SOMATIC CANCER GENOMICS

Leveraging state-of-the-art technolo-
gies and innovative statistical and
computational methods that GEM has
previously applied to rare cancers, the
Computational Cancer Genomics Team
(CCG) aims to understand the rapid pro-
gression of common cancers with very
poor survival, including lung cancer and,
more recently, pancreatic cancer (https://

www.iarc.who.int/teams-cca/).

During the biennium, CCG provided
important insights in the field of neu-
roendocrine neoplasms of the lung, with
relevance for both biological understand-
ing and the clinical setting. In terms of
biology, CCG provided a multi-omic data
set of patient-derived tumour organoids
from neuroendocrine neoplasms (Alcala
et al., 2024) and contributed to the study
showing that ONECUT2 reprogrammes
neuroendocrine fate and is an actionable
therapeutic target in small cell lung can-
cer (Gutiérrez et al., 2025). With respect
to clinically relevant findings, CCG con-
tributed to the effort led by the European
Neuroendocrine Tumor Society (ENETS)
to address the lack of consensus in clini-
cal management of lung neuroendocrine
tumours (Koumarianou et al., 2024), as
well as to the ENETS position statement
on the treatment of patients with grade
3 well-differentiated neuroendocrine
tumours of the gastro-enteropancreatic
tract.

CCG led the assessment of the current
and emerging criteria for the histopatho-
logical classification of lung neuroen-
docrine tumours in the lungNENomics
project (Mathian et al., 2024) and contrib-
uted to the identification of TERT expres-
sion as a marker of clinically aggressive
lung neuroendocrine tumours with fatal
outcome (Werr et al., 2025) and to the
discovery of OTP, ASCL1, and HNF1A
protein expression as a panel to facilitate
the identification of the previously pub-
lished molecularly defined subgroups of
lung neuroendocrine tumours (Leunissen
et al., 2025a). All these findings were
summarized in a recent invited review
led by CCG addressing the basic science
and translational implications of current
knowledge on neuroendocrine tumours
(Fernandez-Cuesta et al., 2025a).


https://github.com/IARCbioinfo/
https://github.com/IARCbioinfo/
https://www.iarc.who.int/teams-ccg/
https://www.iarc.who.int/teams-ccg/

Finally, CCG developed the EPIC rare
cancers database, accompanied by the
creation of an interactive web application,
to promote epidemiological research in
rare cancers (Fernandez-Cuesta et al.,
2025b). CCG’s projects have a strong
computational biology component, par-
ticularly for the analysis and integration
of —omics data, the interpretation of
histopathological images with deep-
learning algorithms, and the modelling
of cancer evolutionary processes. CCG
actively shares these tools as open-
source packages (https:/github.com/
IARCbioinfo), ultimately building capacity
for cancer genomics research at IARC
and elsewhere, and substantially contrib-
uting to Area 4 (described above).

AREA 6: UNDERSTANDING VARIATIONS IN
CANCER INCIDENCE AND SURVIVAL

The HEADSpACE study, led by GEM, was
completed in 2024 with the establishment
of the HEADSpACE Data Centre (https:/
headspace.iarc.who.int/data-centre/),
which includes comprehensive epidemi-
ological, clinical, and demographic data
with follow-up data from 18 500 patients
with head and neck cancer recruited in
18 centres in 14 countries across North
America, South America, Europe, South
Asia, and the Middle East.

The initial results explored the health
system factors associated with ad-
vanced-stage diagnosis of head and
neck cancer. HEADSpACE conducted
1562 patient interviews across 17 cen-
tres in 13 countries to assess reasons

for delayed diagnosis within each centre
(Creaney et al.,, 2025). At the cancer
centre level, the most important health
system factors identified were formal
referral triaging and routine monitor-
ing of time intervals between referral
and diagnosis. Moreover, through the
international comparisons, there was
a general trend for fully publicly funded
health systems to be associated with
lower proportions of advanced-stage
diagnosis. The survey also identified
significant gaps in formal communication
systems between primary and second-
ary care, routine monitoring of data on
routes of referral and stage of diagnosis,
and overarching governance of diagnos-
tic pathways. Finally, the study found that
limited diagnostic pathway protocols or
guidelines were available at the head
and neck cancer centre level.

GENOMIC EPIDEMIOLOGY BRANCH
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The Nutrition and Metabolism Branch
(NME) focuses on the implementation and
coordination of epidemiological studies
on cancer to identify causal relationships
between nutrition, metabolism, and can-
cer and to inform cancer prevention. The
activities of NME largely cover three major
research themes: (i) understanding the
role of obesity and metabolic dysfunc-
tion in cancer development; (ii) studying
the role of diet and lifestyle in cancer
development, including the identifica-
tion of biomarkers of diet and nutrition;
and (iii) investigating multimorbidity and
biological pathways common to cancer,
diabetes, and cardiovascular diseases.

NME’s research leverages methodologi-
cal advances in nutritional methodology
(to develop indicators that express dietary
biodiversity and food processing), molecu-
lar profiling techniques, cancer epidemi-
ology, and biostatistics to implement an
integrated, multidisciplinary research pro-
gramme. Given the potential for molecular
profiling to help overcome challenges
in nutrition and cancer research and to
uncover underlying biological pathways,
emphasis has been placed on conduct-
ing molecular epidemiological research
that integrates —omics data (see the text
box), including metabolomics, proteomics,
hormone measurements, and genomics,
within population-based cohorts and
intervention studies.
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In addition to NME’s work within estab-
lished cohorts such as the European
Prospective Investigation into Cancer
and Nutrition (EPIC) and UK Biobank
and across cohort consortia, NME has
invested considerable resources in devel-
oping studies in low- and middle-income
countries, such as South Africa and in
Latin America, where, as a result of the
epidemiological transition and rapid life-
style changes, the incidence of cancers
linked to diet and lifestyle is increasing. In
recent years, NME scientists worked on
small-scale intervention studies, primarily
focused on biomarker discovery or under-
standing mechanisms linking obesity and
specific dietary components to cancer.

NME studies are inherently multidisciplin-
ary and typically involve collaborations
with multiple partners. Significant cancer
research activities from the five NME
teams are reported here.

B1OSTATISTICS AND DATA INTEGRATION
Team (BDI)

Data are at the core of cancer epidemiol-
ogy, and tasks related to (i) data man-
agement, including data centralization,
harmonization, and dissemination, and
(ii) application of cutting-edge statisti-
cal methods are essential. During the
2024-2025 biennium, BDI continued
the centralization of laboratory data as
well as cancer end-point and vital status

information within EPIC. BDI was re-
sponsible for data dissemination within
EPIC and the recently funded European
Commission project Discovering the
Causes of Three Poorly Understood
Cancers in Europe (DISCERN). In line
with international data protection recom-
mendations, data dissemination and
analysis were seamlessly conducted via
the IARC Scientific IT Platform, following
the Open Science principle that data
should be “as open as possible and as
closed as necessary”.

Methodological work was undertaken to
assess the relevance of outcome-specific
healthy lifestyle indices (Viallon et al.,
2024), develop a method based on opti-
mal transport for automatic alignment of
untargeted metabolomics data (Breeur et
al., 2024), and integrate self-reported data
with biomarkers to assess relationships
between dietary exposures and cancer
outcomes (Pittavino et al., 2025).

In studies that used exposure assess-
ments at baseline and follow-up, healthier
lifestyle changes during adulthood were
inversely associated with lifestyle-related
cancers (Botteri et al., 2024) and overall
mortality (Matta et al., 2024). Conversely,
unhealthier lifestyle changes were posi-
tively associated with these outcomes.
These results indicate that lifestyle
changes in middle age may significantly
affect cancer risk.



Leveraging the Diet and Cancer Cohort
Consortium, BDI examined the associa-
tion between alcohol intake and the risk of
pancreatic cancer (Figure 1) (Naudin et al.,
2025). A consistent positive association
was observed in Australia, Europe, and
North America, whereas no association
was observed in Asia. This finding may
reflect differences in alcohol consumption
habits and the prevalence of genes coding
for alcohol-metabolizing enzymes.

SUSTAINABLE LIFESTYLE AND CANCER
Team (SLC)

The overall goal of SLC is to investigate
the role of dietary and lifestyle factors in
cancer etiology, while also accounting
for their environmental impact, often
called co-benefits. This is achieved via
three integrated objectives: (i) enhancing
existing epidemiological studies with
innovative indicators that express dietary
biodiversity, food processing, and environ-
mental impact; (ii) designing observational
studies in high-, middle-, and low-income
settings characterized by lifestyle transi-
tions; and (iii) developing sustainable
interventions to promote lifestyle changes
for cancer prevention.

Novel indicators expressing the environ-
mental impact of diet were computed for
the EPIC cohort (Huybrechts et al., 2025).
An indicator reflecting the number of
dietary species consumed was inversely
associated with overall gastrointestinal
cancer risk, and more specifically with risk
of oesophageal squamous cell carcinoma,
proximal colon cancer, colorectal cancer,
and liver cancer in the EPIC cohort
(Figure 2) (Huybrechts et al., 2024a).
Putative mechanistic pathways explaining
the link between food biodiversity and
cancer risk were explored by identifying
circulating metabolic profiles of biodi-
verse diets, revealing metabolites related
to homeostasis, low inflammation, low
oxidative stress, and anti-obesogenic
properties (Chimera et al., 2025a).

In studies that used the NOVA classifica-
tion system, food processing was consist-
ently positively linked to site-specific can-
cer risks (Cairat et al., 2024a; Al Nahas et
al., 2025), risks of other noncommunicable
diseases (Dicken et al., 2024; Rauber et
al.,, 2024), and mortality (Gonzalez-Gil
et al., 2025) in several cohort studies.
Together with the International Initiative

Figure 1. Association between alcohol intake and the risk of pancreatic cancer by geographical

region (Europe/Australia, North America, and Asia). Cl, confidence interval; HR, hazard ratio.

' Geographical region was coded as Europe/Australia (9 cohort studies), North America (16

studies), and Asia (5 studies). 2 Cox proportional hazard models were adjusted for smoking

status, smoking duration, smoking intensity, time since smoking cessation, diabetes

status, body mass index, height, education level, race and ethnicity, and physical activity.

Continuous analyses were further adjusted for an indicator variable for alcohol consumption

status. Models were stratified by age at baseline, year of baseline questionnaire completion,

study, country (in the European Prospective Investigation into Cancer and Nutrition [EPIC]),

and sex. Reproduced from Naudin et al. (2025). This is an Open Access article under the CC0

1.0 license.

for Pediatrics and Nutrition (IIPAN),
the InterNatlonal CHildhood Leukemia
Microbiome/MEtabolome Cohort (NICHE)
and Southern European Prospective
Investigation into Childhood Cancer and
Nutrition (EPICkids) cohorts were recently
implemented (Perganti et al., 2025). These
studies aim to develop large biobank and
database infrastructures to investigate the
impact of dietary and lifestyle factors in
children and adolescents with cancer. Pilot
data have been successfully collected in
Brazil, Greece, Guatemala, Honduras,
India, Italy, Nepal, Spain, and the United
Republic of Tanzania.

Onco-MEetaBoLomics TEaAm (OMB)
OMB hosts the NME metabolomics labo-

ratory, which enables the team to use lig-
uid chromatography—mass spectrometry

(LC-MS)-based metabolomics to inves-
tigate metabolic perturbations, identify
biomarkers of nutrition and dietary factors,
and leverage metabolomics along with
other molecular and —omics data to better
characterize the role of the exposome in
cancer development.

The metabolomics laboratory collaborates
extensively within IARC and with external
research groups to conduct targeted
and untargeted LC-MS metabolomics
analyses, identifying novel cancer-related
biomarkers and contributing expertise
in biochemistry and metabolism for
interpretation of the results. One recent
example is a study within EPIC that identi-
fied metabolic signatures associated with
greater adherence to healthy dietary and
lifestyle behaviours. These signatures
were inversely associated with risk of

NUTRITION AND METABOLISM BRANCH



24

Figure 2. Forest plot of hazard ratios (HR)

and 95% confidence intervals (Cl) for overall

gastrointestinal (Gl) cancer and site-specific cancer in relation to dietary species richness

per 10-species increment after adjusting for sociodemographic, lifestyle, and other known

dietary risk factors (n = 450 111). SCC, squamous cell carcinoma. Reprinted from Huybrechts

et al. (2024a). Copyright 2024, with permission from Elsevier.
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colon cancer, highlighting the potential
of metabolomics to inform on candidate
mechanisms of carcinogenesis related to
healthy lifestyle habits (Matta et al., 2025).

Another nested case—control study in
EPIC found strong positive associations
of tobacco smoking and lifetime and
baseline alcohol consumption with risk of
hepatocellular carcinoma. The findings
were strengthened by the identification of
objective metabolite biomarkers of smok-
ing and alcohol exposures in untargeted
LC-MS metabolomics data acquired by
OMB (Figure 3) (Aglago et al., 2025).

Further studies conducted in EPIC found
the presence of steatotic liver disease
and metabolic syndrome to be positively
associated with overall and cancer-
specific mortality, providing addition-
al evidence of the detrimental role of
metabolic dysfunction in the development
of cancers and other chronic diseases
(Mayén et al., 2024).

In the context of the exposome, OMB used
its untargeted metabolomics platformin a
multi-omics study to identify a metabolic
footprint of traffic-related air pollution, a
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known risk factor for lung cancer. The
study demonstrated the adverse impact
of air pollution on the gut microbiome, sug-
gesting a novel mechanistic link between
air pollutants and systemic health effects
(Cheng et al., 2024a).

HoORMONES AND METABOLISM TEAM
(HorM)

HorM aims to conduct research on the
role of hormones and metabolism in
cancer etiology, with a particular focus
on hormone-related cancers, including
those of the breast, endometrium, ovary,
and thyroid. HorM leverages state-of-
the-art laboratory technologies applied
to large-scale epidemiological studies
conducted in both high-income countries
and low- and middle-income countries.

Within the South Africa Breast Cancer
(SABC) study, a population-based case—
control study of breast cancer in Soweto,
South Africa, untargeted high-resolution
metabolomics was related to risk of breast
cancer. In collaboration with OMB, HorM
identified 12 molecular features that are
significantly associated with breast cancer
risk in Black African women, including

cortisol, kynurenine, and octenoylcar-
nitine (Figure 4) (Mahamat-Saleh et al.,
2025). Although these results need to
be confirmed in prospective studies,
they highlight the role of new breast
cancer-related metabolic pathways, such
as cortisol metabolism, the tryptophan
degradation pathway, and 3-oxidation.

A systematic literature review and meta-
analysis of 15 unique cohort studies
showed that metabolically unhealthy over-
weight or obese individuals had higher
risks of overall and obesity-related cancer
compared with metabolically healthy
normal-weight individuals (Mahamat-
Saleh et al., 2024). Also, metabolically
unhealthy normal-weight or overweight
individuals had increased cancer risks.
These findings highlight that excess adi-
posity and metabolic dysfunction jointly
contribute to cancer risk and underscore
the importance of combining measures
of adiposity with indicators of metabolic
dysfunction for risk stratification.

Two complementary studies explored the
role of inflammation and immune dys-
regulation in development of endometrial
cancer. The first study identified several
plasma proteins, including interleukin 6
(IL-6) and 11B-hydroxysteroid dehydro-
genase type 1 (HSD11B1), as potential
contributors to endometrial carcinogen-
esis, supported by both observational and
Mendelian randomization analyses (Wang
et al., 2024b). The second study used
large-scale Mendelian randomization and
co-localization analyses to link 20 specific
proteins to risk of endometrial cancer,
revealing distinct molecular pathways
for endometrioid and non-endometrioid
subtypes (Wang et al., 2025).

NUTRITION, CANCER, AND
MuULTIMORBIDITY TEAM (NCM)

Multimorbidity, which is defined as the
co-occurrence of chronic diseases in
individuals, is becoming increasingly
common. The main objective of NCM
is to investigate how nutrition, obesity,
and metabolic dysfunction interact with
cardiometabolic diseases, including car-
diovascular diseases and type 2 diabetes,
in relation to cancer incidence, and how
these factors affect survival among people
living with cancer.



Figure 3. Risk of hepatocellular carcinoma (HCC) associated with tobacco smoking and alcohol consumption in the European Prospective

Investigation into Cancer and Nutrition (EPIC) using blood biomarkers and self-reported intake estimates. Cl, confidence interval; HR, hazard

ratio; OR, odds ratio. Reproduced with permission from Aglago et al. (2025). John Wiley & Sons.

In EPIC, consumption of ultra-processed
food (per 1 standard deviation increment,
about 260 g/day without alcoholic drinks)
was associated with an increased risk of
multimorbidity of cancer and cardiometa-
bolic diseases (hazard ratio [HR], 1.09;

95% confidence interval [CI], 1.05-1.12).
Among subgroups of ultra-processed
food, associations were most notable for
animal-based products (HR, 1.09; 95% ClI,
1.05-1.12) and artificially sweetened and
sugar-sweetened beverages (HR, 1.09;

Figure 4. Serum metabolites and breast cancer risk in the South Africa Breast Cancer (SABC)

study in Soweto, South Africa. Reproduced with permission from Mahamat-Saleh et al. (2025).

John Wiley & Sons.

95% Cl, 1.06—1.12). Other subgroups such
as ultra-processed breads and cereals or
plant-based alternatives were not associ-
ated with risk (Figure 5).

In another study conducted in the EPIC
and UK Biobank cohorts, NCM showed
that the relationship between adiposity
and risk of breast cancer was signifi-
cantly stronger among women with car-
diovascular disease (HR, 1.31; 95% CI,
1.16—1.47) compared with women without
cardiovascular disease (HR, 1.13; 95% ClI,
1.11-1.16) (Fontvieille et al., 2025). This
suggests that among postmenopausal
women with cardiovascular disease, pre-
vention of obesity may lead to a greater
reduction in breast cancer incidence than
in the general population. These findings
also inform risk stratification in breast
cancer screening programmes.
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Figure 5. Associations between subgroups of ultra-processed food (UPF) consumption and
risk of cancer-cardiometabolic disease multimorbidity. Cancer refers to the first malignant
tumour at any site excluding non-melanoma skin cancer. Energy-adjusted subgroups of
baseline UPF without alcoholic drinks (g/day) using residual method. Standardized residuals
were computed by a linear regression of subgroups of baseline UPF (g/day) adjusted for
energy intake and centre. Cox proportional hazards model, stratified by age at inclusion (1-
year categories), sex, centre, and transition in a clock-forward multistate analysis with age
as primary time variable. Subgroups were simultaneously added in the model as distinct
covariables. Models were adjusted for total energy intake (continuous, kcal/day), baseline
alcohol intake (g/day), height (cm), smoking status (never, former, current), the Cambridge
physical activity index (inactive, moderately inactive, moderately active, active), highest
attained education level (none, primary completed, technical/professional, longer education
including university degree), plausibility of dietary energy reporting (under-reporter,
acceptable, over-reporter), and the modified relative Mediterranean Diet Score (mrMDS),
postmenopausal hormone therapy (yes, no), and menopausal status (premenopausal,
perimenopausal, postmenopausal, surgical) in women. Cl, confidence interval; HR, hazard
ratio; SD, standard deviation. Reproduced from Cordova et al. (2023). Consumption of
ultra-processed foods and risk of multimorbidity of cancer and cardiometabolic diseases:
a multinational cohort study. Lancet Reg Health Eur. 35:100771. https://doi.org/10.1016/j.
lanepe.2023.100771 PMID:38115963 © 2023. Published by Elsevier Ltd. This is an Open Access
article under the CC BY-NC-ND IGO license.
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In a prospective study of patients with can-
cer, a history of cardiovascular disease,
type 2 diabetes, or both was associated
with increased all-cause mortality and
cancer-specific and cardiovascular dis-
ease-specific mortality. These findings
support a direct role of cardiometabolic
comorbidities in the prognosis of cancer
(Davila-Batista et al., 2025).

PorULATION-BASED LONG-TERM
SurRVEILLANCE (LTS) IARC-JapraN
TEAM

The aim of the international LTS IARC—
Japan Team is to develop research activi-
ties to examine associations between
lifestyle risk factors and overall and cancer
mortality among cancer survivors and to
investigate prognosis in terms of quality of
life after diagnosis. This research is based
on the Japan Public Health Center-based
Prospective Study (JPHC) cohort and
EPIC. The two studies have similarities
in terms of exposure assessment, avail-
ability of information on cancer incidence
and mortality, and biobanks with biological
material stored for large proportions of
participants.

Members of the LTS IARC-Japan Team
meet monthly for knowledge exchange
and networking and to gauge progress in
collaborative projects. Colleagues at the
Japan National Cancer Center recently
accessed EPIC data to investigate asso-
ciations between diet and cancer risk
and survival. Other collaborative projects
involving EPIC and JPHC data are being
developed (e.g. on consumption of ultra-
processed food).


https://doi.org/10.1016/j.lanepe.2023.100771
https://doi.org/10.1016/j.lanepe.2023.100771
https://pubmed.ncbi.nlm.nih.gov/38115963

NME LABORATORY ACTIVITIES

During the 2024-2025 biennium, the NME laboratory was able to acquire two new state-of-the-art liquid chromatography—
mass spectrometry (LC-MS) systems — a quadrupole time-of-flight LC-MS system and a triple quadrupole LC-MS system —
funded through direct contributions from IARC Participating States. These new systems were taken into active use and
now support untargeted and targeted metabolomics, significantly enhancing and modernizing the laboratory’s existing
instrumentation.

The newest instruments in the NME laboratory: (A) Agilent Revident quadrupole time-of-flight liquid chromatography—mass spectrometry
(LC-MS) system, (B) Agilent 6495D triple quadrupole LC-MS system, and (C) Olink Signature Q100 system. © IARC.

In 2024, the NME laboratory completed its largest untargeted metabolomics study to date, the Exposome-Powered Tools
for Healthy Living in Urban Settings (EXPANSE) project (https://expanseproject.eu/), analysing blood samples from 10 000
individuals across 13 cohorts in 8 countries. This study aimed to map the biological responses to cumulative exposures in
an urban environment. The NME laboratory is now leading the untargeted metabolomics arm of the European Commission-
funded project DISCERN (https://discern.iarc.who.int/), using the two newly acquired LC-MS systems to profile blood samples
from 8000 participants from several population-based studies on kidney cancer, pancreatic cancer, and colorectal cancer to
identify novel cancer causes.

From early 2024, a new Olink Signature Q100 system for targeted proteomics, acquired in collaboration with the Genomic
Epidemiology Branch (GEM), has been operated by the NME laboratory and used to analyse more than 10 000 samples from
global cohorts for etiological and risk prediction studies on lung cancer, endometrial cancer, and breast cancer. This new
system will be instrumental in enabling multiplexed protein biomarker panels to be used at IARC.

NUTRITION AND METABOLISM BRANCH
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Laboratory Support, Biobanking, and
Services (LSB) works with the |ARC
Administrative Services Office (ASO)
and research Branches to provide core
laboratory and biobanking services to
support the Agency'’s research activities.
LSB’s expertise in research, technology,
and safety ensures the smooth operation
of IARC laboratories, in consultation with
the Biobank Steering Committee (BSC)
and the Laboratory Steering Committee
(LSC). LSB also leads national and
international projects on biobanking and
medical research infrastructure (physi-
cal and digital), in line with the IARC
Medium-Term Strategy 2021-2025.

[LABORATORY SERVICES

LSB provides essential laboratory ser-
vices at IARC, including a central store
for consumables, glass-washing facili-
ties, mycoplasma testing and quarantine
for cell cultures, pipette checking, and
freezing and/or retrieval of cell lines in
liquid nitrogen. These services help all
laboratory teams carry out their work. In
partnership with the LSC and the labora-
tory maintenance technician, LSB also
oversees shared laboratory platforms
and keeps equipment in good condition.
Research links between laboratory and
epidemiological teams are strengthened

LABORATORY SUPPORT, BIOBANKING, AND SERVICES

by regular upgrades, new state-of-the-art
instruments, and the provision of sample
storage capacity.

HEALTH AND SAFETY

Health and safety issues are managed
in collaboration with the Occupational
Health and Safety Committee (OHSC).
LSB coordinates the IARC safety manu-
als: a general manual covering overall
safety and biobank operations, and a
laboratory manual tailored to laboratory
activities in the new IARC building. The
laboratory manual, which is available
online in French and English, sets out



staff roles, access rules, emergency
procedures, medical services, and
laboratory safety guidelines. LSB also
contributed to the Document Unique, a
document that is mandatory in all French
institutes, which maps all risks, defines
safety measures, and sets out action
plans. The actions it describes are being
implemented; these include information
on personal and collective protection
guidelines, management of equipment,
laboratory services offered, good labora-
tory practices, and biological and chemi-
cal risks, including risks related to the
handling of carcinogens, liquid nitrogen,
and laboratory waste.

LSB manages IARC’s authorizations for
the use of genetically modified organ-
isms (GMOs) and oversees declarations
of biological collections in line with
French regulations (CODECOH). LSB
also handles import and export permits
for biological samples, which are valid
for 5 years, and participates in a French
government working group on digitalizing
this process. Work with radionuclides
has ceased, and the related permits have
not been renewed.

Training is a key activity for LSB. During
the 2024-2025 biennium, LSB organized
34 sessions for newcomers and further
training for 36 laboratory staff, covering
topics such as working with liquid nitro-
gen, handling carcinogens, cell culture,
bacterial work, and laboratory safety.
Training was also provided to the clean-
ing and security staff, along with a work-
shop on laboratory water quality orga-
nized with Merck. Internationally, LSB
gave health and safety presentations in
Armenia, Brazil, China (Figure 1), Egypt,
Georgia (through BCNet), Malaysia,
Peru, the Philippines, Portugal, and
Spain as part of the Interception of Oral
Cancer Development (INTERCEPT)
European Union COST Action, and gave
lectures to biobank master’s students in
Lyon and Nice (France).

BIOBANK SERVICES

The IARC Biobank stores and manages
biological samples from international
studies and provides services such as
sample retrieval, inventory, aliquoting,
DNA and RNA extraction, digitization
of slides, and reception or shipment of
material worldwide. Its high standards
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Figure 1. Trainees and staff participating in a Biosafety and Biobanking workshop, organized

jointly by BCNet and the Chinese Center for Disease Control and Prevention (CCDC), in
Beijing, China, in March 2025. © IARC/Z. Kozlakidis.

are recognized by the French IBiSA
accreditation, and preparatory work
has begun towards the International
Organization for Standardization (1SO)
20387 biobanking certification, including
the review and alignment of all exist-
ing protocols with ISO requirements
(Figure 2).

Figure 2. Biobank staff and IARC researchers
at work by the liquid nitrogen tanks. © IARC.

The IARC Biobank has also become a
key feature for visitors to the Agency.
More than 500 people visit each year
and learn about its scientific expertise
and research support activities.

At the heart of the biobanking operations
is the IARC sample management data-
base (SAMI), which holds information
on more than 6 million biological speci-
mens. During the 2024—-2025 biennium,
more than 60 000 new samples were
added to the database, and more than
35 000 samples were accessed for col-
laborators. SAMI is continuously being
upgraded. An Agency-wide consultation
in 2024 helped define future needs ahead
of the next system upgrade. In addition,
the information from older samples is
being updated and incorporated into the
database.

During the 2024-2025 biennium, 96
Material Transfer Agreements for in-
coming and outgoing samples were
technically validated. During the same
period, the IARC Biobank supported
30 international projects. This included
retrieving nearly 20 000 samples from
liquid nitrogen, completing 2500 DNA



Figure 3. Map of BCNet member countries. © IARC.

extractions and 6350 DNA aliquots, pre-
paring almost 39 000 plasma and serum
aliquots, and handling close to 200 inter-
national shipments and receptions to or
from 37 countries worldwide. The IARC
Biobank inventoried more than 22 000
individual samples and provided support
across the continuum, from reception to
data upload into SAMI. One request for
the disposal of a defunct collection was
also serviced during the biennium.

To meet growing needs and provide
adequate back-up facilities, LSB over-
saw the replacement of obsolete equip-
ment and the purchase of new units to
increase cold storage capacity. The
real-time freezer-temperature monitoring
system was fully implemented, as were
the new conditions for the internally run
freezer roster.

The IARC Biobank continues to perform
strongly in international proficiency test-
ing, confirming the quality and reliability
of its services.

BCNET

LSB participates in many international
research programmes that support
IARC’s mission of cancer research for
cancer prevention. To tackle the lack of
biological resources in low- and middle-
income countries (LMICs), IARC created
the LMICs Biobank and Cohort Building

Network (BCNet; https://bcnet.iarc.who.
int/) in 2013. Currently, BCNet connects

51 institutions in 26 countries (Figure 3).

During the 2024—-2025 biennium, BCNet
organized 34 workshops and presenta-
tions in countries including Armenia,
Austria, Brazil, Canada, China, Egypt,
France, Georgia, India, Indonesia,
Nepal (Figure 4), Peru, the Philippines,
Qatar, Saudi Arabia, South Africa, and
Switzerland. It also hosted two webinars,
released six newsletters (BCNetters),
and published several important articles
(Medina et al., 2025; Mohammadzadeh
et al, 2025). Current collaborations
focus on countries in South-East Asia,
the Middle East, and sub-Saharan
Africa. BCNet is directly funded by the
Center for Global Health of the United
States National Cancer Institute, and its
success relies on the active engagement
of its members worldwide, which have
enriched our scientific world as well as
our contextual understanding of global
research.

COLLABORATIONS

Beyond BCNet, LSB represents IARC in
key international infrastructure networks,
including 1SO (https:/www.iso.org/), the
Biobanking and BioMolecular re-
sources Research Infrastructure—Euro-
pean Research Infrastructure Consortium
(BBMRI-ERIC; https://www.bbmri-eric.

eu/), and the European Open Science
Cloud (EOSC). LSB participated in infra-
structure research from the perspective
of operational readiness and respon-
siveness (Aisyah et al., 2024a, 2025a)
and contributed to the development
of further technical recommendations
and guidelines (Simeon-Dubach et al.,
2024; Yang et al., 2024a; Cheong et al.,
2025), with a particular emphasis on
data sharing, digitization, and artificial
intelligence (Caboux et al., 2025). These

Figure 4. Dr Kozlakidis training staff on
Kanti
Children’s Hospital in Kathmandu, Nepal,

biological sample collection at
as part of the BCNet capacity-building

activities. © IARC/Z. Kozlakidis.
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experiences were presented to an inter-
national audience at the 2025 BioMed-Al
Summer School, which was hosted at
IARC in May 2025 (Figure 5). LSB also
developed a WHO Academy course on
“Managing Research Infrastructures”,
which is due to be released in late 2025.

LSB participated actively in global policy
discussions, contributing to side events
at the World Health Assembly in 2024
and 2025 and the Science Summit at
the United Nations General Assembly
in 2024 (Figure 6) and 2025. Within
the EOSC “Upskilling Countries” Task
Force, LSB helped to shape European
Union recommendations on digital
health research (Clare et al., 2024).
In 2024, Springer published the book
Digitalization of Medicine in Low- and
Middle-Income Countries, edited by
Dr Kozlakidis, with contributions from
several LSB staff members (Kozlakidis
et al.,, 2024).

During the 2024-2025 biennium, LSB
completed the investigation on the impact
of the COVID-19 pandemic on infrastruc-
tures and patients with cancer, as part of
the regional project “Impact of COVID-
19 on Cancer” (IMCOCA), a Projet
Structurant funded by Cancéropéle Lyon

Kozlakidis
the Science Summit session

Figure 6. Dr presenting at
“Scientific
research in and with the Middle East” at the
79th session of the United Nations General
Assembly, hosted by the Embassy of Qatar
to the USA, in September 2024. © IARC/Z.

Kozlakidis.
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Figure 5. The participants at the BioMed-Al Summer School organized by LSB and hosted at

IARC in May 2025. © IARC.

Auvergne Rhéne-Alpes (CLARA; https:/
www.canceropole-clara.com/), awarded
jointly to Centre Léon Bérard (https://
www.centreleonberard.fr/en) and LSB.
Further work on the molecular insights
from pandemic-driven work has been
published in a series of publications in a
collaboration with Loma Linda University
and Patton State Hospital, USA (Sfera et
al., 2025).

LSB is also a partner in several projects
funded by the European Commission,
including the Human Exposome
Assessment Platform (HEAP) proj-
ect (grant no. 874662) (https:/heap-
exposome.eu/), the International Human
Exposome Network (IHEN) (grant no.
101137317)  (https://humanexposome.
net/), the Twinning for the Armenian
Research Infrastructure on Cancer Re-
search (ARICE) project (grant no.
952417) (https://www.arice.am/), the Pro-
viding Cutting-Edge Cancer Research
Services Across Europe (canSERV) proj-
ect (grant no. 101058620) (https:/www.
canserv.eu/), the Public Engagement
in Research Infrastructures for the
Mission on Cancer: Managing the
Complexity of Emerging Technologies
(PERIFORMANCE) project (https://
cordis.europa.eu/project/id/101216808),
and the INTERCEPT COST Action
(grant no. CA21140) (https:/www.cost.
eu/actions/CA21140/).

A major collaboration began between
LSB, the Nutrition and Metabolism

Branch (NME), and the International
Initiative for Pediatrics and Nutrition
(IIPAN) based at Columbia University,
USA. This project explores links be-
tween childhood cancers (such as acute
lymphoblastic leukaemia), nutrition, and
the microbiome in relation to cancer
treatment outcomes (Perganti et al.,,
2025). It spans 12 countries globally
(Argentina, Brazil, Greece, Guatemala,
Honduras, India, lItaly, Kenya, Nepal,
Saudi Arabia, Spain, and the United
Republic of Tanzania) and will continue
until at least the end of 2028.
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The overall objectives of the Environment
and Lifestyle Epidemiology Branch
(ENV) are to investigate environmental,
lifestyle, occupational, and radiation-re-
lated causes of cancer and death from
cancer in human populations. ENV fo-
cuses its endeavours on three main
areas: (i) research in settings where
levels of exposure to putative or estab-
lished carcinogens in the environment,
in the workplace, or related to people’s
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lifestyle are high, and research is thus
warranted; (ii) studies of common cancer
types and of specific environmental, oc-
cupational, or lifestyle exposures that
occur in underresearched settings; and
(iiif) studies evaluating the role of broader
social and biological factors throughout
the course of the disease.

The inclusion of ENV in the IARC pillar
From Understanding to Prevention re-

flects that the Branch’s etiological re-
search is tailored to directly inform pre-
vention. Furthermore, a major objective
of ENV is to enable cancer prevention
and control through translation of re-
search evidence; the main projects
are the World Code Against Cancer
Framework and its Regional Codes and
the coordination of Cancer Prevention
Europe. In selecting projects, an effort
is made to ensure that the involvement



of the Agency makes a specific and
substantial difference, by facilitating in-
ternational collaboration, by overcoming
political barriers, by assisting local col-
laborators in targeted studies with ex-
pertise and with increased local visibility
and trust in their work, and by using the
general expertise, international network,
and special function of the Agency as a
United Nations organization.

Topics of ongoing research, among oth-
ers, are the relationship between occu-
pational pesticide exposures and the risk
of female breast cancer and of prostate
cancer in agricultural workers, farm-
ers, and their spouses; per- and poly-
fluoroalkyl substances (PFAS) and risk
of leukaemia in children, within a wider
programme of environmental causes of
childhood cancer; tattoos and cancer
risk; cancer in populations living near the
former nuclear test site in Kazakhstan;
risk factors in the East African belt with
a high incidence of oesophageal squa-
mous cell carcinoma; synergistic effects
of lung carcinogens; and some selected
highlights described here. The ENV re-
search programme on non-ionizing ra-
diation expanded to include the newest
mobile technology, the fifth generation
(5G), and also illustrates ENV’s perma-
nent ambition to improve environmental
exposure assessment. Methodological
work using validation studies showed
that previously observed associations
between very heavy use of mobile
phones and risk of glioma in case—con-
trol studies are most likely to be the
result of reporting bias creating a spuri-
ous association; this work was awarded
the prestigious Rothman Prize for 2025
of the journal Epidemiology to the first
author, Mr Liacine Bouaoun (Bouaoun et
al., 2024).

R ADIATION EXPOSURE FROM CT
EXAMINATIONS DURING CHILDHOOD
AND ADOLESCENCE AND THE RELATED
CANCER RISK

The use of computed tomography (CT)
has grown rapidly in most high-income
countries since its introduction in the
1970s. Although the benefits of CT im-
aging are undisputed, the potential in-
creased cancer risk from the relatively
high cumulative doses incurred from
multiple scans have raised concerns; it
was estimated that in the USA 1-2% of

all cancers were attributable to expo-
sures to medical radiation, mostly from
CT examinations. Whereas exposure to
moderate-to-high-dose ionizing radia-
tion is a well-established risk factor for
several cancer types, the risk associ-
ated with child and adolescent low-dose
exposure (< 100 mGy) — the dose range
typically associated with CT examina-
tions — is less clear. The EPI-CT study,
coordinated by ENV and funded by the
European Commission, was set up to
obtain direct estimates of cancer risk
from low-dose radiation exposure from
CT examinations during childhood and
adolescence; it included 948 174 people
from nine European countries (Figure 1).

The study found an association between
cumulative dose and risk of all haemato-
logical malignancies, with an excess rel-
ative risk (ERR) of 1.96 (95% confidence
interval [CI], 1.10-3.12) per 100 mGy
(based on 790 cases). Similar estimates
were obtained for lymphoid and my-
eloid malignancies. The results suggest
that for every 10 000 children examined
with CT today (mean dose, 8 mGy), 1-2
people are expected to develop a hae-
matological malignancy attributable to
radiation exposure in the subsequent
12 years (Bosch de Basea et al., 2025).
A linear dose—response relationship was

also observed for all brain cancers (ERR
per 100 mGy, 1.27; 95% CI, 0.51-2.69)
and for gliomas separately (ERR per
100 mGy, 1.11; 95% ClI, 0.36-2.59). This
multicentre study with individual dose
evaluation emphasizes the careful justifi-
cation of paediatric CT examinations and
the use of doses as low as reasonably
possible.

CANCER MORTALITY RELATED TO
OCCUPATIONAL EXPOSURE TO
CHRYSOTILE (ASBESTOS)

All commercially exploited forms of as-
bestos are known to cause cancer in
humans. Chrysotile has been the most
used form of asbestos worldwide and
is currently the only type that is com-
mercially mined. The town of Asbest,
in the Sverdlovsk region of the Russian
Federation, runs the world’s largest
open-pit chrysotile mine (Figure 2), which
currently produces about 20% of the
world’s chrysotile and has been in opera-
tion for more than 120 years. The Asbest
Chrysotile Cohort Study was set up as a
historical cohort study of former and cur-
rent workers exposed to chrysotile in the
mine and enrichment factories, includ-
ing more than 30 000 workers employed
between 1975 and 2010. An outstanding
strength of the study was that company

Figure 1. Relative risk for all brain cancers by cumulative brain dose due to radiation from

computed tomography (CT) examinations during childhood or adolescence (lagged by 5 years

and with a 5-year exclusion period). The bars show 95% confidence intervals. The solid line

represents the fitted linear dose-response (excess relative risk per 100 mGy, 1.27). The

dashed lines represent the upper and lower 95% confidence intervals (0.51-2.69). The dotted

line represents the reference value (1). Reprinted from Hauptmann et al. (2023). Brain cancer

after radiation exposure from CT examinations of children and young adults: results from
the EPI-CT cohort study. Lancet Oncol. 24(1):45-53. Copyright 2023, with permission from
Elsevier. © 2023 World Health Organization. Published by Elsevier Ltd. All rights reserved.
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Figure 2. Chrysotile fibres in the museum of the Joint Stock Company (JSC) Uralasbest in the
town of Asbest, Russian Federation. © IARC/J. Schiiz.

archives of workers and workplace dust
measurements enabled the calculation
of cumulative exposure to dust for each
individual worker, estimated based on
workers’ complete occupational history
linked to dust measurements systemati-
cally collected from the 1950s. Exposure
to chrysotile fibres was estimated using
dust-to-fibre conversion factors.

The study found an exposure—response
between cumulative exposure to dust
and lung cancer mortality in men. For
lung cancer in women, no clear asso-
ciation with exposure to dust was found,
but a modest increase in the highest cat-
egory of exposure to fibres was seen.
Mesothelioma mortality was increased
7.6-fold at = 80 fibres/cm3-years and 4.6-
fold at = 150 mg/m3-years (dust), based
on 13 deaths from mesothelioma. For
colorectal cancer and stomach cancer,
there were inconsistent associations.
No associations were seen for laryngeal
cancer or ovarian cancer (Schiiz et al.,
2024).

CULMINATING THE 7-YEAR FOLLOW-UP
orF THE ABC-DQO COHORT

For the past decade, IARC has led the
African Breast Cancer—Disparities in
Outcomes (ABC-DO) cohort, a pro-
spective, data-rich study of 2200 breast
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cancer survivors in five countries in sub-
Saharan Africa. The follow-up of the
cohort has now ended, and long-term
survival estimates up to 7 years after
diagnosis have been published (Mo et
al., 2025a) (Figure 3). The results reveal
a stark reality: by the 7-year time point,
61% of the women had died, 31% re-
mained alive, and only 7% were lost to
follow-up. The crude survival was 51%
at 3 years, 40% at 5 years, and 33% at
7 years. Large variations between coun-
tries and racial groups in 5-year age-
standardized net survival were observed,
ranging from 35-42% in Zambia and
Nigeria to 52-58% in Black women in
Uganda, South Africa, and Namibia and
> 83% in mixed-race and White women
in Namibia. These statistics reflect the
cumulative survival experience, whereas
the annual probability of death (1-year
conditional net survival, censored before
the COVID-19 pandemic) generally de-
creased from 2 years to 3 years after di-
agnosis but remained exceptionally high
at 8—21% for Black women in Namibia,
Uganda, and Nigeria during the fifth year
after diagnosis.

In addition, the ABC-DO cohort has been
used to support the WHO Global Breast
Cancer Initiative through an analysis of
the averted deaths — estimated to be ap-
proximately one third of all deaths among

Black women — that could be achieved
if the Global Breast Cancer Initiative’s
60-60-80 targets were met, as well as
an assessment of how these indicators
might be measured (Boucheron et al.,
2025; Mo et al., 2025a). The ABC-DO
study also provided insights into novel
aspects of the breast cancer burden in
this setting, notably the survival defi-
cits associated with young-onset breast
cancer (Mo et al., 2025b), as well as how
the breast tumour microenvironment is
altered in women living with HIV (Bauer
et al., 2025).

METHODOLOGICAL GUIDELINES FOR
THE WORLD CODE AGAINST CANCER
FRAMEWORK

The World Code Against Cancer
Framework (WCACF) is a multi-
stakeholder initiative to promote cancer
prevention globally, by serving as an
umbrella strategy to develop or update
independent Regional Codes Against
Cancer. The WCACF was conceptual-
ized as both inspired by and learning
from the experience of producing the
European Code Against Cancer fourth
edition (ECAC4) (https://cancer-code-

europe.iarc.fr/index.php/en/). In 2021,
the Europe’s Beating Cancer Plan reaf-

firmed IARC’s role to update the ECAC to
produce the fifth edition (ECACS5), which
was launched in October 2025 (https:/
cancer-code-europe.iarc.who.int/). In
2023, the first edition of the Latin America
and the Caribbean Code Against Cancer
was coordinated and published by IARC
in collaboration with the Pan American
Health Organization (PAHO) as the first
Regional Code developed outside of
Europe under the WCACF. Recently,
plans for an Asian Code Against Cancer
were initiated (Ong et al., 2024), as well
as discussions with the Gulf Center for
Disease Prevention and Control.

The WCACEF has a two-level hierarchical
mechanism: the first level establishes the
common principles, governance, rigor-
ous methodology, and work processes
to develop any region-specific code, and
the second level implements the WCACF
through independent Regional Codes
Against Cancer, by considering and as-
sessing the epidemiological, socioeco-
nomic, and cultural conditions and the
health system context of a given region
when providing the cancer prevention
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Figure 3. Results from the African Breast Cancer-Disparities in Outcomes (ABC-DO) cohort: 1-year probability of death adjusted for country
and age-specific background mortality in women, with all follow-up censored on 1 June 2020 so that estimates are unaffected by the COVID-19
pandemic, (A) by country and race and (B) by stage at diagnosis. Each bar represents the 1-year probability of death of each 1-year interval,
conditional on being alive at the start of the interval, in each year up to 5 years after diagnosis. Error bars represent 95% confidence intervals.
No Namibian White women died in the first year after diagnosis. The 1-year probability of death in year 5 was not estimated in South Africa and
Zambia because of a sample smaller than 20 people. Reproduced from Mo et al. (2025a). © 2025 Mo T et al. Published by Elsevier Ltd. This is
an Open Access article under the CC BY-NC-ND 4.0 license.
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priorities. Regional Codes Against
Cancer articulate evidence-based and
contextualized recommendations to em-
power individuals in the region to act to
reduce their risk of cancer, while inform-
ing policy formulation and programmes
that are feasible to implement. The
updated methodology with its robust
step-by-step decision-making algorithm
reviews the scientific evidence, assesses
communication aspects, and formulates
the recommendations for individuals and
for policy-makers (Espina at al., 2025)
(Figure 4):
 Criterion 1: Confidence in the evidence
to keep, modify, or add a recommenda-
tion that is relevant for an entire region,
accounting for the strength of the

evidence on an established cause of
cancer and/or an intervention proven
effective to prevent cancer or cancer

death, and an assessment of the con- -

textual factors.

Criterion 2: Suitability, actionability,
and acceptability for a broad target
population. To produce ECACS5, a
formative qualitative research study
was conducted in nine European Union
countries to explore the perceived bar-
riers and facilitators to adopting the
ECAC4 recommendations (Feliu et al.,
2024).

Criterion 3: Intelligibility of the formula-
tion of the recommendation for a lay
audience. For ECAC5, an evaluation
study was conducted in 10 European

Union countries to enable optimal and
equitable awareness of the cancer
risks.

Criterion 4: Availability of international
policies to enable environments to
adopt the recommendations, ensuring
that policies from authoritative organi-
zations are included in the process.
The policy selection process included
a hierarchization of authoritative sour-
ces of existing policy documents, fol-
lowed by a hierarchical strategy.

Figure 4. Methodology to guide the development of Regional Codes Against Cancer under the World Code Against Cancer Framework. Repro-
duced from Espina et al. (2025). © 2025 Espina C et al. International Journal of Cancer published by John Wiley & Sons Ltd on behalf of UICC.

Methodology: Decision-making algorithm
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BIENNIAL REPORT 2024/2025

L

Criterion 2: Suitability and acceptability for
a broad target population of the general
public in the EU

L

Criterion 3: Intelligibility of the formulation
of the recommendation for a lay audience

* Recommendations

polices to enable environments for

L

Criterion 4: Availability of international

individuals to adopt the recommendation

for the public
»  Corresponding
Recommendations

for policy-makers




ENVIRONMENT AND LIFESTYLE EPIDEMIOLOGY BRANCH



https://campus.paho.org/es/curso/codigo-latinoamericano-y-caribeno-contra-el-cancer
https://campus.paho.org/es/curso/codigo-latinoamericano-y-caribeno-contra-el-cancer




© IARC/Y. Condomines

EPIGENOMICS AND
MEcHANISMS BRaANCH (EGM)

Branch head
Dr Zdenko Herceg

Deputy branch head
Dr Jiri Zavadil

Scientists

Dr Akram Ghantous
Dr Tarik Gheit

Dr Rita Khoueiry

Dr Michael Korenjak

Senior research assistant,
data management/analyst
Mr Vincent Cahais

Research assistant,
data management/analyst
Mr Sergey Senkin

Research assistants
Ms Sandrine Chopin
Mr Cyrille Cuenin

Ms Aurélie Salle

Ms Cécilia Sirand

Secretariat
Ms Elizabeth Page
Ms Nicole Suty (until July 2025)

Postdoctoral fellows

Dr Julia Bruno

Dr Samrat Das

(until November 2024)

Dr Caroline de Aguiar Pires Poubel
(until September 2025)

Dr Anres Rachmad Dongoran

Dr David Escobar Marcillo

Dr Mariana Gomes da Silva Araujo
(until September 2025)

Dr Farah Nassar

Dr Grace Odongo

(until January 2024)

Dr Natalia Spitz Toledo Dias

Dr Jasmine Videlo

Doctoral students
Ms Bérénice Chavanel
(until October 2025)
Ms Zhiyuan Fan

(until November 2024)

Ms Alessia Fiore (until October 2024)
Ms Mariana Gomes da Silva Araujo
(until March 2024)

Mr Foster Jacobs (until April 2024)
Mr Athanasios Mouchtaris Michailidis
(until November 2024)

Mr Truong Nguyen (until July 2024)

Master’s students
Ms Emma Bach

(until October 2024)
Ms Kalina Goergieva
(until June 2025)

Ms Lucie Voisin

(until September 2024)

Trainees
Ms Sara Hrabalova
(until March 2025)

Visiting scientist
Dr Francgois Virard

The Epigenomics and Mechanisms
Branch (EGM) contributes centrally to
IARC’s mission of cancer prevention by
investigating environmental and endoge-
nous factors that disrupt the genome and
epigenome, and by identifying biomark-
ers for risk assessment, early detec-
tion, and disease progression. EGM
has developed a truly interdisciplinary
approach. By combining experimental
models, large-scale epidemiological
studies, and cutting-edge genomics and
bioinformatics, EGM provides unique
insights into the mechanisms linking
exposures to cancer development.

During the 2024-2025 biennium, EGM
strengthened its position as a leader in
mechanistic cancer research. EGM per-
sonnel published a substantial body of
original work in peer-reviewed journals,
including numerous lead-author articles
(e.g. Chung et al.,, 2024; Ghantous et
al., 2024; Maroui et al., 2024; Das et al.,
2025; Pinder et al., 2025), and contrib-
uted to IARC’s reputation in biomarker
discovery, mechanistic understanding
of environmental risk factors, and trans-
lational prevention research. During this
period, EGM secured substantial funding
from external resources as part of large

collaborative projects, while continuing
to depend primarily on extrabudgetary
resources.

EGM has also played a critical role in
training and capacity-building, particular-
ly with low- and middle-income coun-
tries, co-leading high-profile international
collaborations and supporting early-
career scientists, who, based on their
work in EGM, have received awards and
secured independent positions. Looking
ahead, EGM will advance its strategic
vision by deepening research on epi-
genetic and mutagenic mechanisms of
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carcinogenesis, the role of infections in
cancer, and the discovery of novel (epi)
genetic markers, thereby reinforcing
IARC'’s role in global cancer prevention.

IDENTIFYING EPIGENETIC ORIGINS AND
MARKERS OF CHILDHOOD CANCER RISK
TRACING THE EPIGENOMIC TRAJECTORY

OF PAEDIATRIC CANCERS BACK TO BIRTH

Leukaemia is the most common child-
hood cancer, and its causes are largely
unknown. Increasing evidence suggests
an origin in utero, when widespread
DNA methylation reprogramming directs
tissue differentiation. EGM’s recent work
(Ghantous et al., 2024) mapped the
epigenomic trajectory of paediatric pre-B
acute lymphoblastic leukaemia (pre-B
ALL) from the prenatal stage through
birth, diagnosis, remission, and relapse
(Figure 1). The findings were validated
using independent technologies and
populations.

EGM identified consistent hypermethyla-
tion of the imprinted, immunomodulatory
tumour suppressor VTRNAZ2-1 at birth in
nested cases compared with controls,
across diverse populations of both Euro-
pean and Hispanic ancestry. VTRNA2-1
methylation remained stable for years
after birth and was concordant between
surrogate blood and target bone marrow
tissues. In leukaemic samples, methyla-
tion at this locus was elevated at diag-
nosis, reset to normal at remission, and
increased again above control levels at
relapse. VTRNA2-1 hypermethylation
was associated with worse survival in
patients with pre-B ALL and with reduced
expression, supporting its functional and
translational role.

Together, these findings provide a proof
of concept to detect at birth epigenetic
alterations that predispose to childhood
leukaemia. Epigenome alterations that
are evident before diagnosis could be
precursors of paediatric pre-B ALL
development and can offer biomarkers
for early detection and actionable targets
for therapy. Similar efforts are currently
under way to map epigenetic precursors
of paediatric brain cancers — the second
most common childhood malignancy —
across the disease trajectory, which
may further broaden the utility of this
approach.
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Figure 1. Summary of the study’s time points, sample types, and results. The epigenomic

landscape of paediatric pre-B acute lymphoblastic leukaemia (pre-B ALL) was charted from

in utero through birth, diagnosis, remission, and relapse to reveal molecular precursors

and biomarkers for early detection and prognosis. The tumour suppressor VTRNA2-1 was

consistently hypermethylated in neonatal blood of nested cases compared with controls, across

multiple populations. In leukaemic samples at diagnosis, a similar hypermethylation pattern

was observed relative to control tissues and was associated with worse survival in patients

with pre-B ALL. Notably, methylation levels at this locus normalized at remission but increased

again, surpassing control levels, at relapse. Reproduced from Ghantous et al. (2024). © 2024
Ghantous A et al. This is an Open Access article under the CC BY-NC-ND 4.0 license.

EPIGENETIC SIGNATURES AND EARLY-
LIFE MECHANISMS TO DECIPHER THE
MULTIFACTORIAL ORIGIN OF BURKITT
LYMPHOMA IN SUB-SAHARAN AFRICA

Endemic Burkitt lymphoma (eBL) is the
most common paediatric cancer in sub-
Saharan Africa. Although infection with
Epstein—Barr virus (EBV) is a necessary
factor in eBL, it is insufficient alone, indi-
cating that environmental cofactors also
contribute. One such cofactor is chro-
nic early-life exposure to mycotoxins —
fungal metabolites that are common
in hot, humid regions with poor food
storage. These toxins, including ochra-
toxin A (OTA) and aflatoxin B1 (AFB1),
are highly prevalent in maternal and child
diets in sub-Saharan Africa (Mouchtaris
Michailidis et al., 2025).

EGM investigated, in a longitudinal moth-
er—child cohort in Burkina Faso, how in
utero and early-life exposures to myco-

toxins affect epigenetic regulation and
interact with EBV infection (Figure 2).
OTA was the most frequently detected
toxin and showed strong associations
with EBV infection. Genome-wide DNA
methylation analysis revealed distinct
and overlapping changes linked to OTA,
EBV, and their co-exposure, with the
latter causing the most significant epige-
netic disruptions. The affected genes
were involved in immune and cancer
pathways, including those implicated in
eBL.

To validate these findings and identify
early biomarkers of cancer risk, EGM
is analysing eBL tumour samples from
across sub-Saharan Africa.

In parallel, mechanistic studies showed
that AFB1 and EBV synergistically
enhance expression of the cytokine
CCL22 in B cells via the NF-kB pathway,
promoting EBV infection. This supports a



model in which environmental co-expo-
sures disrupt immune responses and
promote oncogenesis (Maroui et al.,
2024) (Figure 2). Ongoing multi-omics
analyses aim to uncover mechanisms
and biomarkers for early detection and
prevention. These findings will support
evidence-based strategies to reduce
mycotoxin exposure and eBL risk,
particularly in regions that are vulnerable
to climate change.

IDENTIFYING EPIGENETIC DRIVERS IN
BREAST CANCER DEVELOPMENT AND
THEIR ENVIRONMENTAL DETERMINANTS

Epigenetic regulators are frequently
altered in breast cancer, but their role
as functional epigenetic drivers (“epi-
drivers”) of tumorigenesis and exposure-
driven plasticity remains incompletely
understood. In the EpiDrivers project,
EGM systematically investigated 426

epigenetic regular genes (ERGs) across
breast cancer subtypes using integrated
transcriptomic, (epi)genomic, and multi-
omics analyses. The results revealed
recurrent ERG disruptions at the
mutational, copy number, and expres-
sion levels, suggesting a driver role of
epigenetic mechanisms in breast can-
cers (Figure 3). Bioinformatic analyses
uncovered recurrent disruptions in chro-
matin modifiers, with several candidates

Figure 2. Epigenetic signature and early-life mechanisms to decipher the synergistic impact of mycotoxins and Epstein—Barr virus (EBV) infection

in endemic Burkitt lymphomagenesis in sub-Saharan Africa. (A) Overview of the mother—child cohort in Burkina Faso. (B) Bar plot showing the

prevalence of mycotoxins detected in blood samples at each time point. Ochratoxin A (OTA) was the most prevalent mycotoxin across all time

points. (C) Circus plot illustrating the genomic distribution of significant differentially methylated positions and regions (DMPs/DMRs) across all

chromosomes associated with EBV infection, OTA exposure, or the synergy of both. DMRs (false-discovery rate [FDR] < 0.05) and DMPs (adjusted

P value < 0.05). (D) Representative figure of the pathway analyses performed, identified through KEGG and disease ontology (DO) pathway

enrichment analyses on the genes associated with DMRs. The figure represents top-ranked pathways associated with the hypermethylated genes

after combined exposure to EBV and OTA at 6 months. (E) Representative figure of the results of mechanistic analyses, showing the increase in

expression and secretion of the cytokine CCL22 after exposure to aflatoxin B1 (AFB1) in B cells. CCL22 expression enhances the EBV infection

rate, and the synergy of both enhances further CCL22 expression. This complements previous EGM studies showing the synergistic impact of

both exposures on the expression of other cancer- and epigenetic-related genes (i.e. TGFBI, KDM2B). © IARC.
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Figure 3. Identifying epigenetic drivers of breast cancers and studying their link with environmental exposures. (A) Representative images of in
silico data curation of alterations of epigenetic regulator genes (ERGs) in breast cancer and breast cancer subtypes. The Venn diagram shows
ERGs identified as frequently mutated in breast cancer subtypes (similar analyses have been performed for deregulations at the copy number
and expression levels). (B) Bar plot showing the top 20 ERGs with driver potential across breast cancer. (C) Figure representing the association
between candidate ERG overexpression and lower disease-free survival among all patients with breast cancer in several analysed data sets.
Green: ERG validated in the corresponding data set; pink: ERG non-validated in the corresponding data set (no association with survival). ERGs
were considered as validated in a data set if (1) nominal P value of log-rank test < 0.05, (2) false-discovery rate (FDR) < 0.25, and (3) hazard ratio
> 1.0. (D) CRISPR/Cas9 screening approach to identify epidrivers of mesenchymal breast cancer stem cell (BCSC) markers in non-tumorigenic
breast cells. Representation of enriched ERG guide RNAs (gRNAs) identified in the mesenchymal BCSC-like population (bottom). (E) Disease-free
survival analysis showing association between BAP1 loss and low survival. (F) Volcano plot of global chromatin accessibility (ATAC-seq peaks)
identified in cells lacking the epidriver BAP1 (BAP1 KOs) compared with MCF10A-Cas9 control cells cultured as mammospheres. Blue and red dots
represent peaks with loss and gain of ATAC-seq accessibility (log,fold change [FC] < 0 and log,FC > 0), respectively. (G) Differential transcription
factor binding in BAP1 KO clones compared with MCF10A-Cas9 control (Ctrl) cells cultured as mammospheres. Blue: 224 underrepresented
motifs (differential binding score <-0.1; P < 0.01); red: 64 overrepresented motifs (differential binding score > 0.1; P < 0.01); and grey: motifs with
no representative alteration (-0.1 < differential binding score < 0.1) in ATAC-seq peaks from BAP1 KOs. © IARC.
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showing subtype-specific driver potential
and prognostic associations. Functional
analysis using CRISPR-based screening
further uncovered key chromatin modi-
fiers as potential epidrivers implicated
in tumour aggressiveness. Among
them, the histone deubiquitinase BAP1
emerged as a critical epidriver. Its
loss promoted epithelial-to-mesenchy-
mal transition, acquisition of breast
cancer stem cell-like traits, and aberrant
glycosylation through widespread chro-
matin and transcriptome remodelling
(Figure 3). Functional rescue experi-
ments confirmed that catalytic activity

underlies its control of cell identity and
glycan complexity, nominating it as a
novel regulator of tumour aggressive-
ness and a potential prognostic marker.

In parallel, the ExpoDrivers project inter-
rogates how environmental exposures
interact with (epi)driver alterations to
reshape cancer risk and progression.
EGM demonstrated that p53 deficiency
synergizes with sodium arsenite, a car-
cinogen with known epigenetic activity,
to produce exposure-specific DNA meth-
ylation changes and chromatin remodel-
ling, which are partially reversible upon

p53 restoration (Chung et al., 2024).
These results reveal how environmental
stressors can amplify the oncogenic
impact of epigenetic deregulation.

Together, these projects establish a
framework for identifying breast cancer
epidrivers and mapping their interplay
with exposures. By connecting mecha-
nistic insights on disruption of epigenetic
drivers with context-dependent environ-
mental modulation, this work advances
precision epigenetic strategies for early
detection, prevention, and therapy.

Figure 4. Microbiome—-host interactions in oral tongue cancer (OTC). (A) Increasing OTC incidence in the USA (Surveillance, Epidemiology, and
End Results [SEER] data) implicates squamous cell carcinoma of the oral tongue as the driver of the increase in oral cancer incidence. (B) Global

study of OTC cases coordinated by EGM with partners in Brazil, France, Indonesia, Libya, Malaysia, and the USA (case/sample numbers shown).
(C) Public data sets (The Cancer Microbiome Atlas [TCMA]) show that healthy tissue has minimal impact on the tumour microbiome. (D) The

Cancer Genome Atlas (TCGA) gene expression implicates keratinization and antimicrobial responses in OTC lacking known risk factors. (E) Pixel
intensity maps of OTC tumours show co-localization of cytokeratin (Pan-CK) and Gram-negative bacteria (LPS). 4',6-Diamidino-2-phenylindole
(DAPI) stains nuclei. (F) Bacterial (Shannon) diversity associates with alcohol consumption history (non-smokers only): D, ever drinker; ND, never
drinker. (G) Kaplan—-Meier curve shows OTC recurrence-free probability by bacterial diversity. © IARC.
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MICROBIOME AND MOLECULAR PROFILES
OF CANCER DEVELOPMENT AND
TREATMENT RESPONSE

MICROBIOME—HOST INTERACTIONS IN
ORAL TONGUE CANCER

The incidence of oral tongue squamous
cell carcinoma (OTC) is increasing world-
wide, including in younger patients with
no identified risk factors (NIRF): non-
smokers, non-drinkers, and human pap-
illomavirus (HPV)-negative individuals.
EGM found that NIRF cases are char-
acterized by molecular programmes
indicating greater tumour cell keratiniza-
tion, immune activation, and reduced
antibacterial responses. To investigate
bacterial, viral, and fungal microbiome—
host interactions in OTC, EGM and
partners devised a multi-omics study of
~650 samples from six countries across

five continents (Figure 4). In the samples
from the USA, lack of alcohol consump-
tion history correlated with higher bacte-
rial diversity and better recurrence-free
survival. Spatial histopathology revealed
Gram-negative bacteria inside tumour
cells and shifts in antimicrobial peptide
expression linked to tumour grade and
invasion (Figure 4). EGM is further
investigating the potential roles of onco-
genic viruses (HPV16, EBV1, EBV2, and
human herpesvirus [HHV-6B]) and fungi
(Candida, Malassezia, Cryptococcus,
and Aspergillus), which show a more
limited presence compared with bacteria,
in OTC development. These new findings
define distinct NIRF OTC microbiome
traits, implicating host tissue—microbe
interactions in OTC progression and
suggesting microbial targets for preven-
tion and therapy.

ARSENIC AND SMOKELESS TOBACCO IN
ORAL CARCINOGENESIS

Chronic exposure to arsenic causes
diverse health effects, including cancer.
In South Asia, smokeless tobacco (SLT)
use often coincides with arsenic expo-
sure from contaminated groundwater. To
examine molecular and cellular effects of
arsenic and/or SLT co-exposure, EGM
performed temporal multi-omics profiling
of transcriptomic and DNA methylation
changes in human telomerase reverse
transcriptase (hTERT)-immortalized hu-
man normal oral keratinocytes (NOK),
along with genotoxicity, mutagenicity,
and cell viability assays (Figure 5). Acute
arsenic exposure or arsenic and SLT
co-exposure triggered cell-cycle, apo-
ptosis, and inflammation programmes,
aligning with corresponding chronic

Figure 5. Comprehensive schematic of the experimental design and the molecular and phenotypic outcomes and results reflecting the candidate

mechanisms by which arsenic (SA = sodium arsenite) and smokeless tobacco (SLT) co-exposure can lead to the induction of carcinogenesis in

oral cells. IF, immunofluorescence; MTS, 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetra-zolium. Reproduced

from Das et al. (2025), Wiley. © 2025 International Union of Biochemistry and Molecular Biology.
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exposure-induced DNA  methylation
changes. Dose-dependent decreases in
viability, increased DNA damage, cell-
cycle disruption, and apoptosis were most
pronounced under co-exposure. Live-
cell imaging indicated that DNA damage
was largely secondary to apoptosis,
supported by the absence of significant
exome-wide mutagenesis after chronic
treatment. Overall, the published results
(Das et al., 2025) delineate acute and
chronic responses to arsenic exposure
and SLT use relevant to oral carcinogen-
esis, converging on cancer-related path-
ways and offering a molecular framework
for biomarker discovery in high-risk
exposed populations.

VAGINAL MICROBIOME SIGNATURES OF
CERVICAL CANCER TREATMENT RESPONSE

Increasing evidence suggests that the
microbiome plays a significant role in
cancer development. In several studies
conducted between 2020 and 2024, EGM
characterized the microbiome associated
with colorectal cancer and obesity, the
anal microbiome in immunocompetent
and immunocompromised individuals
with  HPV infection, and the vaginal
microbiome composition in HIV-positive
women undergoing treatment of the
cervical transformation zone. In research
published by the Early Detection, Preven-
tion, and Infections Branch (EPR) (Basu
et al., 2024), the success rates of treat-
ment were reported to be significantly
lower in women living with HIV compared

with HIV-negative women, irrespective
of the treatment method used. Together
with EPR and external partners, EGM
analysed the vaginal microbiome in
relation to treatment outcomes at
baseline, 3 months, and 12 months.
The results showed that among women
who experienced successful treatment,
an increasing abundance of Lactoba-
cillus and a decreasing abundance of
pathogenic bacteria was observed over
time (Figure 6). This trend was further
confirmed when stratifying by HPV
status and through clustering analysis.
These published findings (Pinder et al.,
2025) suggest that a microbiome profile
dominated by Lactobacillus could serve
as a potential predictive biomarker for
positive responses to cervical lesion
treatments.

Figure 6. Analysis of the relative abundance of the vaginal microbiome in women undergoing treatment of the cervical transformation zone

in a screen-and-treat programme in Zambia. (A) Relative abundance (%) of Lactobacillus at baseline and 12 months, regardless of treatment

outcome (Wilcoxon signed-rank test, **** P < 0.0001). (B) Relative abundance of Lactobacillus stratified by treatment outcome. Wilcoxon signed-

rank test, ** P < 0.01, * P < 0.05; Mann-Whitney test, not significant (ns), P > 0.05. (C) Relative abundance of bacterial genera stratified by human

papillomavirus (HPV) status at 12 months, irrespective of HPV status at baseline. Reproduced from Pinder et al. (2025). © 2025 Pinder L et al.
Published by Wolters Kluwer Health, Inc. This is an Open Access article under the CC BY 3.0 IGO license.
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EGM RESEARCH AREAS AT THE INTERSECTION OF EXPOSURES AND CANCER

EGM conducts interdisciplinary research combining molecular epidemiology, toxico-epigenomics, and experimental
mechanistic studies to investigate how environmental and lifestyle factors contribute to cancer development. The studies
focus on understanding (epi)genomic and other molecular alterations and deregulated pathways, and identifying biomarkers
of exposures, early biological effects, and cancer risk. EGM uses a comprehensive set of approaches, including genomic
and epigenomic profiling, bioinformatics, multi-omics analyses, cell and molecular biology, biochemistry, and cutting-edge in
vitro and in vivo cancer modelling systems. EGM also supports research on epigenome-targeted interventions to assess the
potential for cancer prevention through epigenetic reprogramming.

EGM data resources, research areas, and outcomes. Capacity build., capacity-building; Experim. studies, experimental studies; Mol.
epi., molecular epidemiology. © IARC.

Research is conducted in collaboration with various IARC programmes and a global network of external partners, often within
large-scale molecular epidemiology studies and international consortia that share platforms, biospecimens, and data. EGM’s
work results in the identification of actionable biomarkers and mechanistic evidence that support carcinogen evaluation in
the IARC Monographs programme and contribute to WHO global cancer prevention initiatives. These interdisciplinary and
collaborative efforts underscore EGM’s commitment to advancing cancer research and public health on a global scale. In
parallel, EGM is actively engaged in capacity-building, training researchers worldwide in -omics technologies, molecular
epidemiology, and mechanistic methods, thereby strengthening global cancer research infrastructure and fostering scientific
collaboration.
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The primary objective of the Early
Detection, Prevention, and Infections
Branch (EPR) is to generate robust
evidence on the efficacy, effectiveness,
and programmatic implementation of
various cancer prevention and early
detection interventions. This evidence
is shared with WHO and other inter-
national and national agencies to
inform guidelines and shape policies
for cancer control. Beyond evaluating
efficacy, EPR scientists actively support
countries in implementing evidence-
based interventions that are equitable
and tailored to local contexts.

During the 2024-2025 biennium, EPR-
led research evaluating new technolo-
gies and novel strategies for strength-
ening cancer prevention and early
detection vyielded significant public
health impact. A systematic review of
1174 studies confirmed that 77.0% of
human papillomavirus (HPV)-associ-
ated cervical cancers globally are
attributable to HPV16 and HPV18 (Wei
et al.,, 2024). The attributable fraction
increased to 94.7% when considering
the seven most oncogenic HPV types
included in the nonavalent vaccine.
Another systematic review reported that
48.1% of oropharyngeal squamous cell
carcinomas were positive for high-risk
HPV, with 40.2% specifically attributed
to HPV16 (Lu et al, 2024). These
findings provide critical insights into the
potential protective effects of current
HPV vaccines.

The ongoing IARC study evaluating the
long-term efficacy of a single-dose HPV
vaccine in India has provided reassuring
evidence. The vaccine demonstrated
a high efficacy of 92.0% (95% con-
fidence interval [Cl], 87.0-95.0%)
against persistent HPV16/18 infections,
comparable to the efficacy observed with
two or three doses. No cases of cervical
intraepithelial neoplasia grade 2 or worse
(CIN2+) associated with HPV16/18 were
detected up to 15 years after vaccination
(Malvi et al., 2024). Building on these
findings, the IARC Public Health Decision
Science Team (PHDS) used simulation
models tailored to country-specific data
to assess the public health impact of
switching from a two-dose to a single-
dose schedule (Figure 1). In Brazil,
the model estimated that reallocating
resources to female catch-up vaccination

Figure 1. Image from the CHRONOS project website (https://chronos.iarc.who.int/), launched
by IARC in 2024. CHRONOS - Center of Excellence for Monitoring HPV Vaccination Impact —is
a global initiative led by the IARC Public Health Decision Science Team (PHDS) to monitor the

impact of human papillomavirus (HPV) vaccination and to conduct HPV prevalence surveys

through the development of standardized methods, materials, tools, e-learning resources,

and teaching toolkits. These resources will help local teams plan, prepare, conduct, monitor,

and analyse HPV vaccination impact studies in women, with precision and consistency. The

website is also a channel for interested countries and stakeholders to initiate collaborations

with IARC. Local evidence is essential to inform context-specific cervical cancer control

policies and to ensure the comparability of programmes across countries and populations

and over time. Through the CHRONOS project, IARC continues to strengthen global efforts

to ensure that evidence-driven policies contribute to cervical cancer elimination. © IARC.

while adopting a single-dose strategy
could prevent a significant number of
additional cervical cancers (Man et al.,
2024). These results were instrumental
in Brazil's policy shift to a single-
dose schedule. Further supporting the
impact of HPV vaccination, data-linkage
studies from several countries reported
vaccine efficacy against cervical cancer
ranging from 62% to 100% among girls
vaccinated before the age of 16 years
(Arbyn et al., 2024b).

A substantial component of EPR’s re-
search has been dedicated to gastric
cancer prevention. Projections indicate
that about 15.6 million cases of gastric
cancer are expected to occur globally
over the lifetime of individuals born in
2008-2017, and 76% of these cases
are attributable to Helicobacter pylori
infection (Park et al., 2025a) (Table 1).
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A meta-analysis synthesizing data from
multiple randomized controlled trials
(RCTs) showed that administering erad-
ication therapy prevents gastric can-
cer in H. pylori-positive individuals,
with consistency in results among
studies of different design (Ford et al.,
2025). IARC led an expert Working
Group Report providing global guidance
on implementation of population-based
H. pylori screen-and-treat strategies to
prevent gastric cancer, which will
help to catalyse further research and
implementation. In addition, an RCT
nested within the GISTAR study in Latvia
demonstrated that high-dose amoxicillin
and bismuth therapy was more ef-
fective and less prone to contribute to
antibiotic resistance compared with the
clarithromycin-containing triple ther-
apy (clarithromycin, amoxicillin, and
esomeprazole) (Sjomina et al., 2024a).


https://chronos.iarc.who.int/

Table 1. Number of people at risk and number of gastric cancers expected in people born in 2008-2017 by continent, subregion, Human
Development Index level, and incidence rate category

. Gastric cancer cases
Expected gastric cancer cases

52

. . attributable to NCGC:CGC
Number of in absence of changes in the Helicobacter pylori PAF ratio
people at risk current control measures infection
Number % Number % %
Continent
Africa 361 976 899 1734090 11.09 1398 975 11.79 80.67 8.8
Americas 150 177 542 1971916 12.61 1525 317 12.86 77.35 5.3
Asia 747 283 175 10 620 801 67.92 7 988 392 67.35 75.21 5.6
Europe 81167 377 1242 968 7.95 904 805 7.63 72.79 4.6
Oceania 6 764 264 67 832 0.43 43 794 0.37 64.56 2.3
Total 1 347 369 256 15 637 607 100.00 11 861 283 100.00 75.85 5.4
Subregion
Northern Africa 55254 703 330 136 211 259 254 219 78.53 7.9
Sub-Saharan Africa 306 722 196 1403 954 8.98 1139720 9.61 81.18 9.2
éztrii”b:gi”ca andthe 4104 241 729 1644 937 10.52 1329 804 11.21 80.84 9.6
Northern America 45935 814 326 979 02.09 195 513 1.65 59.79 21
Central Asia 15435999 304 933 1.95 222 324 1.87 72.91 4.7
East Asia 197 204 416 5871080 37.54 4516 617 38.08 76.93 5.9
South-East Asia 112 402 947 847 885 5.42 676 930 5.71 79.84 8.4
South Asia 365 763 486 2936 142 18.78 2 093 237 17.65 71.29 4.2
Western Asia 56 476 328 660 760 4.23 479 285 04.04 72.54 4.3
Eastern Europe 33776 332 690 744 4.42 526 802 4.44 76.27 6.3
Northern Europe 12733 793 111 672 0.71 70 688 0.60 63.30 2.6
Southern Europe 14 219 900 220923 1.41 169 918 1.43 76.91 6.6
Western Europe 20 437 352 219 629 1.40 137 397 1.16 62.56 25
2;‘:;';3 and New 3888 378 41173 0.26 24 464 0.21 59.42 2.0
Melanesia 2745 204 24 651 0.16 17 716 0.15 71.87 3.9
'\Sﬂt';’trg:e;)'a (Federated 30879 377 0.00 297 0.00 78.81 7.0
Polynesia 99 804 1631 0.01 1316 0.01 80.70 8.2
Human Development Index level
Low 320 264 636 1548 170 9.90 1241 606 10.47 80.20 8.4
Medium 406 547 794 3079 506 19.69 2 314 135 19.51 75.15 5.2
High 426 409 118 7 865 664 50.30 5958 303 50.23 75.75 5.0
Very high 194 147 709 3 144 267 20.11 2 347 239 19.79 74.65 6.0
Age-standardized incidence rate (per 100 000) category
0-5 778 178 444 4 054 870 25.93 3022 097 25.48 74.53 4.0
>5-10 234 435904 2583 276 16.52 1998 555 16.85 77.37 6.0
>10 334 724 030 8999 083 57.55 6 840 333 57.67 76.01 5.8

CGC, cardia gastric cancer; NCGC, non-cardia gastric cancer; PAF, population attributable fraction.
Source: Reproduced with permission from Park et al. (2025b). © 2025, Park JY et al.
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Also in the GISTAR study, anti-H. pylori
antibody titre was positively related to
the risk of atrophic gastritis, suggesting
its potential role in gastric cancer risk
stratification (Lim et al., 2025).

To advance the development of af-
fordable, high-quality HPV detection
tests for cervical cancer screening,
especially those targeting fewer than the
standard 13 or 14 oncogenic genotypes,
EPR convened an expert consultation
to define appropriate validation criteria
(Ramirez at al., 2025a). EPR also con-
tributed to the development of valida-
tion criteria for second-generation com-
parator tests, which serve as bench-
marks for evaluating new HPV assays
(Arbyn et al., 2024a). Applying these
criteria, EPR successfully validated
four new, indigenously developed HPV
detection tests using biobank samples
stored at |ARC. This process was
completed within only 6 months, dem-
onstrating the feasibility of rapid,
rigorous evaluation of locally manu-
factured technologies to expand access
to HPV detection tests.

Several EPR studies contributed valu-
able evidence to support the cervical
cancer elimination agenda. A systematic

Figure 2. EPR research in Zambia helped
to develop and evaluate a portable thermal
ablation device as a highly effective and
cost-effective technology to treat cervical
precancers in low- and middle-income

countries. © Nurse Gloria Mwale.

review evaluating the utility of HPV E6/
E7 oncoprotein assays for triaging HPV-
positive women found that these tests
achieved a pooled sensitivity of 74.6%
and specificity of 92.1% for detecting
CIN3+ in screening populations (Down-
ham et al., 2024a). A study conducted
among women living with HIV (WLWH)
in Zambia demonstrated that although
visual inspection with acetic acid (VIA)
had significantly lower sensitivity (22.8%)
than HPV testing (67.3%) for detecting
CIN2+, it had higher specificity (92.6% vs
65.3%) (Taghavi et al., 2024).

EPR-led research continues to inform
best practices for the treatment of
cervical precancer, particularly among
WLHV. An RCT conducted in Zambia
demonstrated that thermal ablation was
non-inferior to cryotherapy and large
loop excision of the transformation
zone (LLETZ) in terms of treatment
success (Basu et al., 2024) (Figure 2).
Further support for the effectiveness
and safety of thermal ablation came
from a combined analysis of data from
three large RCTs (Conzuelo Rodriguez
et al, 2025). EPR also conducted an
RCT in India to assess strategies for
managing HPV-positive WLWH. The
results demonstrated that triaging with
VIA before treatment was non-inferior
to treating all HPV-positive women
without triage (Joshi et al., 2025), thus
supporting the WHO recommendation
of a “triage and treat” approach for this
population. Despite these advances,
treatment failure rates in WLWH remain
high (> 50%). The underlying causes
are not fully understood. EPR’s study in
Zambia revealed a positive association
between a Lactobacillus-dominated vag-
inal microbiome and treatment success
among WLWH, providing new insights
in this area (Pinder et al., 2025). EPR
is leading the development of Euro-
pean guidelines for cervical screening
(Figure 3).

EPR has generated important evidence to
support the implementation of strategies
under the WHO Global Breast Cancer
Initiative. In Morocco, EPR evaluated the
effectiveness of clinical breast exam-
ination (CBE)-based screening through
a hospital-based study. The findings
showed that the proportion of early-
stage cancers (stage I/ll) was similar
among women diagnosed via screening
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(65.5%) and those who self-referred
(565.7%) (Selmouni et al., 2024). There
was no significant difference in 3-year
survival between the two groups (94.5%
vs 88.6%). The median intervals be-
tween symptom recognition, pathological
diagnosis, and treatment initiation were
comparable, indicating that the screening
programme contributed to equitable
access.

An analysis of data from 6970 patients
with breast cancer in the national cancer
registry of the Islamic Republic of Iran
revealed major gaps in quality of care.
Although 62.6% of the patients were
diagnosed at stage I/ll, 25% lacked
documented hormone receptor or hu-
man epidermal growth factor receptor 2
(HER2) status, only 4% were evaluated
by a multidisciplinary team, and 20%
did not receive radiotherapy after
breast-conserving surgery (Rajabpour
et al.,, 2025). A patterns-of-care study
in Morocco reinforced the value of
guideline-adherent management. Pa-
tients treated according to national
protocols had a significantly higher
5-year survival rate (80%) than those
who did not receive protocol-based care
(50%) (Mrabti et al., 2024).

As part of the European Commission-
funded Prostate Cancer Awareness
and Initiative for Screening in the
European Union (PRAISE-U) project,
EPR has played a pivotal role in shaping
and supporting pilot prostate cancer
screening programmes across Europe. A
comprehensive systematic review eval-
uated current prostate cancer screening
practices across the European Union
and the United Kingdom, identifying
areas of consensus and divergence in
approaches and policies (Leenen et
al., 2025). Building on this, EPR used a
structured methodology to identify and
define 21 key performance indicators
(KPIs) spanning the full continuum
of a screening programme (Singh et
al., 2025a). EPR also designed the
protocols for the implementation of risk-
adapted pilot prostate cancer screening
programmes, incorporating the pre-
viously defined KPIs as benchmarks for
performance monitoring (Chandran et
al., 2024). The protocol development was
informed by a systematic assessment
of barriers and facilitators, including a
survey assessing the readiness and



Figure 3. The European Commission Initiative on Cervical Cancer (EC-CvC) Expert Working Group Foundation meeting, 5-6 February 2024,

Lyon, France. © IARC.

capacity of national health systems to
implement organized screening (Beyer
et al., 20243a; Singh et al., 2025b).

In the area of anal cancer prevention,
EPR research demonstrated that HPV16
testing followed by cytology triage is both
effective and cost-effective for screening
high-risk populations. These findings
were instrumental in the decision by the
French Ministry of Health to recommend
anal cancer screening for high-risk
groups (Spindler et al., 2024; Deshmukh
et al,, 2025).

EPR’s implementation research spans
diverse global settings. In Europe, EPR-
led research identified effective, locally
relevant strategies to enhance the uptake
of HPV-based cervical cancer screening
among vulnerable women (Mensah et al.,
2024a). In India, EPR documented the
crucial roles played by community health
workers in delivering care for common
cancer types, as well as the challenges
they face in implementation (Palaniraja
et al., 2025) (Figure 4). In Nepal, a
study identified key factors contributing
to delays across the cancer care con-
tinuum, from symptom recognition to
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treatment initiation (Singh et al.,
2025c). In collaboration with multiple
stakeholders in India, EPR also co-
created strategies to improve access to
early detection of common cancer types,

ensuring that solutions were responsive
to local health system realities and
sociocultural contexts (Chandran et
al., 2025a). EPR developed the Cervi-
cal Cancer Screening-Related Service

Figure 4. The Access Cancer Care India (ACCI) project aims to co-design and evaluate

context-appropriate solutions to overcome the structural barriers to access early detection

of common cancer types. © IARC/P. Basu.



Figure 5. Cancer Screening in Five Continents (CanScreen5) training events in 2024. Training

of cancer screening programme managers from Francophone African countries was held in

Rabat, Morocco (top) and from South Asian countries was held in Bali, Indonesia (bottom).

©IARC.

Availability and Readiness Assessment
(CervScreen-SARA), a structured pro-
tocol for assessing health system
capacity and readiness to implement
HPV-based screening (Mensah et al,,
2024a). This tool was subsequently
adapted to assess readiness for early
detection of common cancer types
(Mallafré-Larrosa et al., 2024).

EPR developed and pilot-tested IN-
TERVENER, a web-based tool designed
to help cancer screening programme
managers systematically identify pri-
oritized barriers and select evidence-
based interventions to address them
(Mosquera et al., 2025). INTERVENER
was applied in 27 countries in Latin
America and the Caribbean to assess
key obstacles to cancer screening im-
plementation and document the strat-
egies adopted to overcome them

(Mosquera et al., 2024). In addition,
EPR conducted a focused study on the
barriers to breast cancer screening in
Brazil, further highlighting system-level
and sociocultural factors that influence
participation (Camara et al., 2025).

With a continued focus on quality im-
provement in cancer screening, the
Cancer Screening in Five Continents
(CanScreenb) project has expanded its
global reach, now including participation
from 114 countries (Figure 5). The
project continues to collect data on
the organization and performance of
breast, cervical, and colorectal cancer
screening programmes, providing a
valuable platform for benchmarking and
knowledge exchange (https://canscreen5.
iarc.fr). In Canada, EPR evaluated
the level of organization of colorectal
cancer screening programmes across
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10 provinces and 2 territories, applying
essential criteria for organized screening
that were previously developed by EPR
through a global expert consultation
(Law et al., 2024). This work has provided
critical insights into the strengths and
gaps of screening programmes in
high-income settings. In the European
context, EPR led the redefinition of KPls
for breast, cervical, colorectal, and lung
cancer screening (Sheridan et al., 2025).
To support systematic monitoring, a data
processing warehouse was developed to
facilitate the submission and analysis of
performance data by European screening
programmes (Lucas et al., 2025). EPR
convened an expert group consultation to
identify best practices for cervical cancer
audits. This work resulted in the definition
of a comprehensive technical, legal, and
ethical framework for conducting audits
within organized cervical screening
programmes (Chandran et al., 2025b).

EPR is at the forefront of integrating
artificial intelligence (Al) into cervical
cancer prevention. As part of a project
funded by the United States National
Cancer Institute, EPR is developing an
Al-supported system to triage HPV-
positive women. The opportunities
and challenges of using Al in cervical
cancer screening were comprehensively
reviewed (Wu et al., 2024). EPR designed
an Al-based chatbot to deliver a decision
aid for cervical screening, specifically
tailored to women with lower educational
backgrounds. The RCT assessing this
intervention was recognized by Nature
Medicine as one of 11 clinical trials set to
shape medicine in 2025.

In summary, EPR conducts impactful
research on cancer prevention and early
detection, generating evidence to guide
global policies. With global projects such
as CanScreen5 and Al innovations,
EPR continues to influence equitable,
evidence-based cancer control across
diverse health-care settings.


https://canscreen5.iarc.fr
https://canscreen5.iarc.fr

EPR SUPPORT TO CANCER CONTROL IMPLEMENTATION

Between 2022 and 2024, the Improving Cancer Care Coordination and Screening (ICCCS) project in Latvia and Slovakia
aimed to improve cancer care coordination and screening by co-developing strategic plans and roadmaps with local
stakeholders. Funded by the European Union Technical Support Instrument and led by IARC in collaboration with Erasmus
University Medical Center (Erasmus MC, the Netherlands) and, in Latvia, with the Organisation of European Cancer Institutes
(OECI), it aimed to guide policy-makers towards evidence-based decisions.

In Slovakia, the project focused on three
areas: (i) reorganizing the population-
based cancer registry by establishing
an advisory board, updating standard
procedures, moving to full electronic
data, and linking with health data-
bases; (ii) enhancing breast, cervical,
and colorectal screening programmes
by defining governance roles, imple-
menting call-recall systems, accred-
iting providers, and creating a screen-
ing registry; and (iii) designing a com-
munication strategy with tailored mes-
sages and multichannel campaigns to
raise awareness and uptake.

In Latvia, the project outputs included
(i) strengthening governance of the
population-based cancer registry, in-
troducing data-sharing agreements,
and adopting international standards;
(ii) drafting an oversight framework for
the population-based screening with
call-recall, creating a screening registry,
and implementing provider quality as-
surance; and (iii) mapping cancer care
services, creating molecular tumour
boards, expanding radiotherapy units,
integrating electronic health records
from different care providers, and
reinforcing multidisciplinary teams for
treatment decision and delivery.

Reports of the ICCCS project. © IARC.

The project reports are available from https://reform-support.ec.europa.eu/publications-0/improving-cancer-care-coordination-

and-screening-icccs_en.
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The Evidence Synthesis and Classifica-
tion Branch (ESC) comprises three pro-
grammes: the IARC Monographs Pro-
gramme, the IARC Handbooks Pro-
gramme, and the WHO Classification of
Tumours Programme.

The IARC Monographs Programme pro-
duces the IARC Monographs on the
Identification of Carcinogenic Hazards
to Humans, a series of systematic scien-
tific reviews that identify environmental
factors (defined broadly) that may cause
cancer in humans. The programme also
organizes advisory groups and interna-
tional scientific workshops on key issues
pertaining to the assessment of carcino-
gens and their mechanisms.

The IARC Handbooks Programme pro-
duces the IARC Handbooks of Cancer
Prevention, a series of systematic
scientific reviews that identify interven-
tions and strategies that may reduce the
risk of cancer or mortality from cancer.
The programme also runs collaborative
projects on topics related to the recent
Handbooks volumes.

The WHO Classification of Tumours Pro-
gramme (WCT) produces the WHO Clas-
sification of Tumours series (also known
as the WHO Blue Books). Now in its sixth
edition as a set of 15 volumes, this series

provides the definitive and internationally
accepted standards for the diagnosis of
tumours.

For each volume of the /JARC Mono-
graphs, the IARC Handbooks, and the
WHO Classification of Tumours, |IARC
convenes international, interdisciplinary
groups of expert scientists and physi-
cians to review systematically the perti-
nent scientific literature and to develop
consensus evaluations and classifica-
tions. IARC selects these experts based
on their knowledge and experience and
the absence of conflicting interests.

IARC MoNoGRrRAPHS PROGRAMME (IMO)

The IARC Monographs Programme
(IMO), long one of IARC’s flagships,
is responsible for producing the IARC
Monographs on the Identification of
Carcinogenic Hazards to Humans. The
IARC Monographs are fundamental
to the Agency’s mission of identifying
the preventable causes of cancer in
humans. Since the inception of the JARC
Monographs in 1971, 1055 agents have
been evaluated for carcinogenicity. This
international, interdisciplinary endeavour
provides an authoritative reference for
researchers, health authorities, and the
public. Health agencies worldwide rely
on the IARC Monographs for scientific
support of actions to control exposures
and prevent cancer. In addition to
producing this important resource, the
scientific personnel of IMO contribute to
the scientific literature on topics related
to the methodology and contents of the
IARC Monographs.

MAJOR ACCOMPLISHMENTS

IMO organized five Working Group meet-
ings and one Advisory Group meeting
during the 2024-2025 biennium. The
meeting of the Advisory Group to Recom-
mend Priorities for the JARC Monographs

is held every 5 years. The agents evalu-

ated at the five Working Group meetings

included a range of agents that had been
recommended as priorities for evaluation.

The six meetings convened during the

biennium were:

* Advisory Group to Recommend Priori-
ties for the IARC Monographs during
2025-2029 (19-22 March 2024)

*Volume 136: Talc and Acrylonitrile
(11-18 June 2024)

* VVolume 137: Hydrochlorothiazide, Vori-
conazole, and Tacrolimus (5—12 No-
vember 2024)

*Volume 138: Automotive Gasoline
and Some Oxygenated Additives (25
February—4 March 2025)

* VVolume 139: Hepatitis D Virus, Human
Cytomegalovirus, and Merkel Cell Poly-
omavirus (3—10 June 2025)

* Volume 140: Atrazine, Alachlor, and
Vinclozolin (28 October—4 November
2025)

The focus and results of these meetings
(Table 1) illustrate the unique ability of the
IARC Monographs to evaluate the carci-
nogenicity of diverse agents. These range
from chemicals that have been tested
only in animal bioassays to complex
exposures, such as automotive gasoline,
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and viruses, which have been evaluated in
epidemiological and experimental studies.

The evaluations achieved in these meet-
ings comprised 17 classifications, includ-
ing 9 agents never before evaluated by
IARC and re-evaluations of 8 agents
considered previously.

A concise summary of each evaluation
with the classification, accompanying
rationale, and key references is published
in The Lancet Oncology within several
weeks of each meeting. Full details
and supporting data are provided in the
complete IARC Monographs volume,
which is expected to be published about
a year after each meeting. Both are avail-
able to download for free from the IARC
Publications website (https:/publications.
iarc.who.int/).

The report of the Advisory Group to
Recommend Priorities for the /ARC
Monographs during 2025-2029 was
published online, and a summary of the
recommendations was published in The
Lancet Oncology.

The Advisory Group considered more
than 200 candidate agents, most of


https://publications.iarc.who.int/
https://publications.iarc.who.int/

Table 1. Summary of evaluations from the five JARC Monographs meetings held in 2024-2025

Agent (Volume) Overall Strength of evidence of cancer in humans (tumour  Strength of evidence Strength of mechanistic
classification type provided for limited or sufficient evidence) of carcinogenicity in evidence (key
experimental animals characteristics of
carcinogens with
consistent and coherent

evidence?)
Talc and Acrylonitrile (Volume 136)
Acrylonitrile Group 1 Sufficient (lung cancer) Sufficient Strong (1, 2, 5, 9, and 10)
Limited (bladder cancer)
Talc Group 2A Limited (ovarian cancer) Sufficient Strong (6 and 10)
Hydrochlorothiazide, Voriconazole, and Tacrolimus (Volume 137)
Hydrochlorothiazide  Group 1 Sufficient (squamous cell carcinoma of the skin and Sufficient Limited
cancer of the lip)
Limited (basal cell carcinoma, skin melanoma, Merkel
cell carcinoma, and malignant adnexal skin tumours)
Voriconazole Group 1 Sufficient (squamous cell carcinoma of the skin) Inadequate Strong (5 and 10)
Tacrolimus Group 1 Sufficient (non-Hodgkin lymphoma and post-transplant  Sufficient Strong (2, 5, and 7)
lymphoproliferative disorder)
Limited (leukaemia and squamous cell carcinoma of
the skin)
Automotive Gasoline and Some Oxygenated Additives (Volume 138)
Automotive Group 1 Sufficient (bladder cancer and acute myeloid leukaemia) Sufficient Strong (2, 5, 6, and 10)
gasoline Limited (non-Hodgkin lymphoma [including chronic
lymphocytic leukaemia], multiple myeloma, stomach
cancer, and kidney cancer)
Methyl tert-butyl Group 2B Inadequate Sufficient Limited
ether (MTBE)
Ethyl tert-butyl Group 2B Inadequate Sufficient Strong (10)
ether (ETBE)
tert-Butyl alcohol Group 3 Inadequate Limited Limited
(TBA)
Diisopropy! ether Group 3 Inadequate Limited Inadequate
(DIPE)
tert-Amyl methyl Group 3 Inadequate Inadequate Inadequate
ether (TAME)
Hepatitis D Virus, Human Cytomegalovirus, and Merkel Cell Polyomavirus (Volume 139)
Hepatitis D virus Group 1 Sufficient (hepatocellular carcinoma) Inadequate Strong (6)
(HDV)
Human Group 2B Limited (acute lymphoblastic leukaemia in children) Inadequate Limited
cytomegalovirus
(HCMV)
Merkel cell Group 1 Sufficient (Merkel cell carcinoma) Sufficient Strong (2, 3, 9, and 10)
polyomavirus
(MCPyV)
Atrazine, Alachlor, and Vinclozolin (Volume 140)
Atrazine Group 2A Limited (non-Hodgkin lymphoma that is positive for Sufficient Strong (5, 6, 7, 8, and 10)
t(14;18) chromosomal translocation)
Alachlor Group 2A Limited (laryngeal cancer) Sufficient Strong (8 and 10)
Vinclozolin Group 2B Inadequate Sufficient Strong (4, 6, 8, and 10)

2 Numbers correspond to one or more of the 10 key characteristics of carcinogens, as identified by Smith et al. (2016; https:/pubmed.ncbi.nIm.nih.gov/26600562/) and
described in the Preamble to the JARC Monographs (https://monographs.iarc.who.int/iarc-monographs-preamble-preamble-to-the-iarc-monographs/).
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which were received from public nomina-
tions and including the recommended
priority agents remaining from a similar
Advisory Group meeting convened in
2019. To develop its priority recommen-
dations, the Advisory Group deliberated
on all nominated agents both by evidence
stream (i.e. human exposure, cancer in
humans, cancer in experimental animals,
and mechanistic evidence in humans and
experimental systems) and by type of
agent (e.g. infectious agents, biotoxins,
complex exposures, occupations, parti-
cles and fibres, metals, pharmaceuticals,
physical agents, pesticides, and a variety
of miscellaneous chemicals). Priority
was assigned based on (i) evidence that
there is contemporary human exposure
(whether widespread or more narrow)
and (ii) the extent to which the avail-
able evidence on carcinogenicity from
each evidence stream could support a
new or updated evaluation according to
the Preamble to the JARC Monographs.
Any of the three evidence streams alone
could support prioritization of agents with
no previous evaluation. For previously
evaluated agents, the Advisory Group
considered the basis of the current clas-
sification and the potential impact of the
newly available evidence during integra-
tion across evidence streams (see Table 4
in the Preamble to the IARC Monographs).

The Advisory Group recommended a
broad range of agents for evaluation
with high priority (121 agents) or medium
priority (17 agents). Other agents were

The IARC Handbooks Programme (IHB) is
responsible for producing the JARC Hand-
books of Cancer Prevention. IHB, one of
IARC'’s flagships, provides evaluations of
interventions and strategies for primary
and secondary cancer prevention. The
IARC Handbooks are an authoritative
reference for researchers and the public,
and they bring the evidence base to health

assigned no priority for evaluation (54
agents). Noting that suggestive evidence
for additional cancer sites was found
for all 10 nominated agents currently
classified as carcinogenic to humans
(Group 1), the Advisory Group considered
a systematic appraisal of all 128 Group 1
agents to identify new cancer sites with
sufficient or limited evidence in humans
to be warranted. The Advisory Group
further recommended that agents may
merit priority consideration if compelling
evidence indicating an emerging carcino-
genic hazard (e.g. from cancer epidemi-
ology studies, cancer bioassays, and/or
mechanistic studies on key characteristics
of carcinogens) becomes available in the
next 5 years.

PUBLICATIONS

During the 2024—2025 biennium, the fol-
lowing IARC Monographs volumes were
published:

* VVolume 133: Anthracene, 2-Bromopro-
pane, Butyl Methacrylate, and Dimethyl
Hydrogen Phosphite (July 2024)

* Volume 134: Aspartame, Methyleugenol,
and Isoeugenol (September 2024; the
monograph on Aspartame was first
published online in April 2024)

* Volume 135: Perfluorooctanoic Acid
(PFOA) and Perfluorooctanesulfonic
Acid (PFOS) (February 2025)

*Volume 136: Talc and Acrylonitrile
(September 2025; the monograph on
Talc was first published in June 2025)

IARC HANDBOOKS

authorities to develop recommendations
and guidelines for cancer control. In addi-
tion, scientific personnel of IHB lead or
contribute to collaborative projects on
topics related to the methodology or
content of the JARC Handbooks.

For each volume of the /ARC Hand-
books, a Special Report summarizing the

In addition to the published volumes, six
short articles summarizing the results
of each Monographs Working Group or
Advisory Group meeting were published
in The Lancet Oncology.

During the biennium, the full report of the
Advisory Group to Recommend Priorities
for the IJARC Monographs during 2025—
2029 was published. Also, two important
publications resulting from scientific
workshops convened in the previous
biennium were published: IARC Scientific
Publication No. 171, Bias Assessment in
Case—Control and Cohort Studies for
Hazard Identification (Statistical Methods
in Cancer Research, Volume V), in
September 2024, describing the results
of a workshop convened in October 2022;
and an IARC Monographs Technical
Report, Key Characteristics-Associated
End-Points for Evaluating Mechanistic
Evidence of Carcinogenic Hazards, in
June 2025, describing the results of a
workshop convened in July 2023.

A webinar on Scientific Publication
No. 171 was held in January 2025, and
an exhibition about the IARC Monographs
was displayed at the IARC Governing
Council session in May 2025. During
the biennium, six issues of the IARC
Monographs Newsletter were published.
More information is available on the /JARC
Monographs website: https://monographs.
iarc.who.int/.

ProGrRaAMME (IHB)

outcomes of the Working Group meeting
is published in The New England Journal
of Medicine within 4—6 months after the
meeting. The full IARC Handbooks volume
is planned to be published 12-15 months
after the meeting. Both are available to
download for free from the IARC Publi-

cations website (https:/publications.iarc.
who.int/).
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MAJOR ACCOMPLISHMENTS Figure 1. (A) Framework for JARC Handbooks Volume 20: Alcohol Control; (B) JARC Hand-
books Volume 20B: Alcohol Policies. © IARC.
VoLUME 20: ALcoHOL CONTROL

In collaboration with the WHO Regional A
Office for Europe, IHB developed a two-
part volume on alcohol control (Volumes
20A and 20B) (Figure 1A). Volume 20B:
Alcohol Policies, for which the Working

Analytical framework for review of evidence
for primary prevention

Scenario 2: A two-step evaluative framework from which, for scientific
reasons, the level of evidence that an intervention prevents cancer is

Group meeting took place in October established by way of an intermediate outcome.
2024, provides evaluations on the effec-
tiveness of individual-level and popula- Step 1 Step 2

tion-level interventions in reducing alcohol Intermediate
. . Intervention
consumption (Figure 1B). The two-part outcome

volume on alcohol has led to numerous

presentations at international confer- Intermediate outcome = reduction of alcohol consumption
Step 1: Individual or population level intervention aimed at reducing alcohol consumption
ences, WHO WOFkShOpS and forums, Step 2: Impact of reducing alcohol consumption in reducing (meliorating) cancer risk

and several related publications. The full
volume was launched on 14 October 2025

at a joint IARC and WHO Regional Office

for Europe high-level meeting organized B
at the United Nations City in Copenhagen,
Denmark. The launch was preceded by a
series of webinars on the several policy
interventions reviewed and evaluated in

the volume.

VoLUME 21: LuNG CANCER SCREENING

This volume was announced in September
2024. The preparatory phases for Volume
21 have taken place: a scoping meeting
was held in April 2025, and subgroup
sessions were held (remotely) in No-
vember—-December 2025. The Working
Group meeting will be held in April 2026
(in person). This is a first-time evaluation
of lung cancer screening by the IARC
Handbooks. The literature is now mature
enough to enable meaningful evalua-
tions to be made of both the efficacy of
screening from randomized trials and the
effectiveness of screening from running
programmes, so far mostly assessing
a decrease in stage, because data on
mortality are not yet available.

PROJECTS RELATED TO THE
IARC HANDBOOKS

EVIDENCE AND GAP MAPS ON ORAL
CANCER PREVENTION

An evidence and gap map (EGM) is a
systematic presentation of all relevant
evidence about a specific topic or research
question. EGMs provide a visual and inter-
active display to explore the amount and/
or the level of evidence of the studies by
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study design, and in turn to identify gaps
where evidence is missing and pockets of
low-level evidence. EGMs provide a foun-
dational source of information on which to
base future research. IHB developed five
EGMs based on the literature reviewed in
IARC Handbooks Volume 19: Oral Cancer
Prevention (Figure 2).

EEVALUATION OF BIOLOGICAL
MECHANISMS LINKING DIET,
LIFESTYLE, AND CANCER

Within the World Cancer Research Fund
International (WCRF)-led Global Cancer
Update Programme (CUP Global), this
collaborative project between IARC and
WCRF aims to provide evaluations of
biological mechanisms to complement

the evaluations based on epidemiological
studies. IHB scientists contributed to the
development of the framework and the
conceptualization and operationalization
of the evaluation scheme.

EUROPEAN GUIDELINES ON CERVICAL
CANCER SCREENING AND DIAGNOSIS

The objective of the European Commission
Initiative on Cervical Cancer (EC-CvC) is
to develop evidence-based recommenda-
tions for cancer screening and diagnosis
and a voluntary European quality assur-
ance scheme for cervical cancer care
services. IHB scientists have contributed
to this project, namely as co-lead of the
subgroup on PICO (Patient or population,
Intervention, Comparison, and Outcomes)

questions. The first recommendations
have been published on the website of
the EC Joint Research Centre (https:/
cancer-screening-and-care.jrc.ec.europa.
eu/en/ec-cvc/european-cervical-cancer-
quidelines).

PUBLICATIONS

* IJARC Handbooks Volume 19: Oral
Cancer Prevention was published in print
in May 2024.

* IARC Handbooks Volume 20A: Reduc-
tion or Cessation of Alcoholic Beverage
Consumption was published online in
July 2024 and in print in October 2024.

* IARC Handbooks Volume 20B: Alcohol
Policies was published online in October
2025 and in print in December 2025.

Figure 2. Evidence and gap maps for IJARC Handbooks Volume 19: Oral Cancer Prevention. © IARC.

EGMs on Primary & Secondary Prevention interventions for Oral Cancer

Primary Prevention Intervention:
Preventive Dietary Agents

Primary Prevention Intervention:
Quitting exposure to oral cancer risk factors

Primary Prevention Intervention:
Interventions for cessation of smokeless
tobacco (SLT)/ areca use (AN) use

Primary Prevention Intervention: Policies for SLT & AN control

Secondary Prevention Intervention: Screening
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WHO CLASSIFICATION OF TUMOURS PROGRAMME (WCT)

The work of the WHO Classification of
Tumours Programme (WCT) encompasses
the WHO Classification of Tumours series
(also known as the WHO Blue Books), the
IAC-IARC-WHO Cytopathology Reporting
Systems series, the IARC histopathology
laboratory, and the International Collab-
oration for Cancer Classification and
Research (IC3R) including the Evidence
Gap Map project, which is funded by a
European Union Horizon grant (grant
number HORIZON-HLTH-2021-CAREO05
PROJECT 101057127).

WHQO CLASSIFICATION OF TUMOURS SERIES

Tumour classification is a major scientific
endeavour of considerable importance,
underpinning the diagnosis of all cancers
worldwide. Beginning with the fifth edition,
the adoption of a relational database
approach for the series and a hierar-
chical classification format according to
Linnaean principles has vastly improved
the standardization of tumour classifica-
tion across anatomical sites, requiring
authors to consider all characteristics of
each tumour and highlighting the increas-
ingly multidisciplinary nature of cancer
diagnosis.

During the 2024-2025 biennium, the

following volumes were published in print

(these are also available online on the

WHO Classification of Tumours Online

website; https://tumourclassification.iarc.

who.int/):

* Haematolymphoid Tumours, fifth edition,
Parts A and B (2024)

* Head and Neck Tumours, fifth edition,
Parts A and B (2024)

* Endocrine and Neuroendocrine Tu-
mours, fifth edition (2025)

* Skin  Tumours, fifth edition (2025)
(Figure 3)

* Eye and Orbit Tumours, fifth edition
(2025).

The following volume was made available

on the WHO Classification of Tumours

Online website as a beta version:

» Genetic Tumour Syndromes, fifth edition.
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Figure 3. Skin Tumours, fifth edition. © IARC.

This volume is in the final stages of print
production.

The production process for the sixth
edition is shown in Figure 4. The sixth
edition began in late 2024, and the first
and second editorial board meetings have
been held for four volumes. The Diges-
tive System Tumours and Breast Tumours
volumes are being copy-edited, and the
content has been finalized for the Female
Genital Tumours and the Soft Tissue and
Bone Tumours volumes. The first editorial
board meetings for the next two volumes
in the series — Thoracic Tumours and
Central Nervous System Tumours — were
held in November 2025.

Figure 4. The production process for the sixth edition of the WHO Classification of Tumours

series. © IARC.
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The print books and the accompanying
website have both been very well received,
and use of the classification is expanding
in the wider biomedical community (e.g.
among epidemiologists, radiologists, re-
searchers, oncologists, molecular pathol-
ogists, and geneticists as well). Produc-
tion of the WHO Classification of Tumours
series continues to be funded by book
sales and website subscriptions. Special
discounts are provided for readers in
low- and middle-income settings and for
students and trainees.

TAC-IARC-WHO CyrorATHOLOGY
REPORTING SYSTEMS SERIES

Cytopathology is important as a disci-
pline for early cancer detection or diag-
nosis, especially in low- and middle-
income settings. It also provides a
pathway to molecular and cellular diag-
nosis. In keeping with IARC’s objective
of promoting international collaboration
in cancer research, WCT initiated a
dialogue with the International Academy
of Cytology (IAC) in 2019, to develop the
IAC-IARC-WHO reporting systems for
cytopathology. The aim of this series is to
harmonize cytopathology reporting across
different body sites at a global level. The
first three volumes — for lung cytopa-
thology, pancreaticobiliary cytopathology,
and lymph node, spleen, and thymus cyto-
pathology — have been published and are
also available on the WHO Classification
of Tumours Online website. These will
be followed by the reporting systems for
soft tissue cytopathology, breast cytopa-
thology, liver cytopathology, kidney and
adrenal cytopathology, and head and
neck cytopathology. After all major sites
have been covered, the reporting systems
will be revised regularly with emerging
research evidence. These reporting
systems are designed to be a helpful addi-
tion to the WHO Classification of Tumours
series.

During the 2024-2025 biennium, the

following volume was published in print

(this is also available on the WHO Classifi-

cation of Tumours Online website; https://

tumourclassification.iarc.who.int/):

* WHO Reporting System for Lymph
Node, Spleen, and Thymus Cytopa-
thology, first edition (2024) (Figure 5).

Figure 5. WHO Reporting System for Lymph
Node, Spleen, and Thymus Cytopathology,
first edition. © IARC.

HISTOPATHOLOGY LABORATORY

The histopathology laboratory provides
pathology expertise and support across
the Agency through the WCT pathologists
and a research assistant. It provides a
histopathology service to other IARC
groups, as well as scanning and providing
whole slide images for the WHO Blue
Books. The histopathology imaging needs
of the WHO Blue Books are critical for
their future success, and close links with
pathology provision within IARC are
facilitated by WCT’s leadership of the
histopathology laboratory. This is also an
essential service to the laboratory groups
and others engaged in studies involving
human tissue.

The histopathology laboratory has mod-
ernized its equipment, with a corre-
sponding increase in capacity and
capability. The laboratory is increas-
ingly involved in all aspects of digital and
computational pathology. Its capacity
to produce high-quality immunohisto-
chemistry for research projects has been
enhanced by the acquisition of an auto-
mated immunostainer and a cryostat,
which is used to produce slides and
frozen sections. It is now a state-of-the-
art research laboratory located within the
IARC building. Collaborations with local
institutions (Centre Léon Bérard) and
international partners continue to expand.

INTERNATIONAL COLLABORATION FOR
CANCER CLASSIFICATION AND RESEARCH
(IC°R)

The translation of research findings into
practice is never easy, and the sheer
volume of information produced each
year can be daunting for those involved.
Crucially, scientific information must be of
high quality to be of use. Unlike in other
branches of medicine, the translation of
cancer research into diagnostic practice
is largely in the hands of its users, through
incorporation into the WHO Classification
of Tumours.

The International Collaboration for Cancer
Classification and Research (IC°R; https:/
ic3r.iarc.who.int/) was established by
WCT to bring cancer research institu-
tions together to improve research quality
and to meet the need for evaluation and
synthesis of research findings. Currently,
22 institutions are involved in IC®R, and it
is funded by membership dues. IC®R aims
to promote evidence-based practice in
pathology and to set standards for tumour
classification and cancer research harmo-
nization to underpin successful translation
of cancer pathology research into tumour
classifications and clinical practice. The
formation of interprofessional research
teams, including pathologists, epidemiolo-
gists, systematic reviewers, and cancer
researchers, under the IC°R umbrella was
further enhanced by securing a large inno-
vative European Union Horizon grant for
the WCT Evidence Gap Map project in
2022.

EvIDENCE GarP MAP (EVI MAP)
PROJECT

Mapping the Evidence for the WHO Clas-
sification of Tumours: a Living Evidence
Gap Map by Tumour Type (EVI MAP) is
an international consortium of six partner
institutions, five in Europe and one in
Asia, coordinated by WCT. The initiative
will enable the identification of evidence
gaps, strengths, and weaknesses in the
entire spectrum of human tumour classi-
fications, to build a solid framework for
future evidence-based pathology practice
and research on tumour classification. It
aims to inform the WCT editorial process
for the upcoming editions of the WHO
Blue Books, by creating dynamic interac-
tive evidence maps for human tumours.
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As a core function of the Agency, IARC’s
education and training programmes have
made a substantial contribution to the de-
velopment of human resources for cancer
research worldwide and have also helped
to widen the Agency’s network of collabo-
rators.

Key achievements of IARC’s education
and training programmes during 2024—
2025 are presented here. Whereas the
Learning and Capacity-Building Branch
(LCB) coordinates the Agency’s activities
in these areas, many initiatives are led by
the research Branches.

RESEARCH TRAINING AND FELLOWSHIP
PROGRAMME

The programme offers researchers at dif-
ferent stages of their careers (collectively

referred to as Early Career and Visiting
Scientists) opportunities to receive training
at IARC by participating in collaborative
research projects. These Early Career and
Visiting Scientists are supported either by
project funds from IARC Branches or by
IARC Fellowships. A total of 320 Early
Career and Visiting Scientists from about
60 different countries were hosted at IARC
during the biennium; 60% are low- and
middle-income countries (LMICs). Nearly
half of all Early Career and Visiting Scien-
tists (47%) came from LMICs. In 2025, the
number of new Early Career and Visiting
Scientists onboarded increased by 23.5%
compared with 2024.

POLICY, SUPPORT, AND CAREER GROWTH

The internal courses programme, joint-
ly managed by LCB and the Human

Resources Office (HRO), offered about
50 courses to Early Career and Visiting
Scientists in 2024-2025 (Table 1), which
were attended by more than 100 people.
Most of the courses were held on site. In
addition, Early Career and Visiting Scien-
tists have access to a wide range of online
learning resources from the WHO ilearn
platform.

As a result of the revision of the IARC
Postdoctoral Charter carried out in pre-
vious years, the IARC Good Supervisory
Practice Framework was developed and
launched in 2025; for more details, see the
HRO text in the Services to Science and
Research Branch (SSR) report.

LCB continued to work closely with the Ear-
ly Career Scientists Association (ECSA)
(Figure 1). Among other activities, ECSA

Table 1. Generic instructor-led courses for Early Career Scientists, 2024 and 2025. © IARC.

Professional and personal development

Teamwork, leadership, and change management

Effective interpersonal communication techniques
Giving and receiving feedback

Motivation and well-being

Personal brand

Effective writing skills

CV skills and motivation letter writing

Job search workshop

LinkedIn and networking

LinkedIn for job seekers

Maximizing opportunities in times of change

Workshop on effective teamwork

Using the strengths approach for your team

Conflict resolution

Conflict management

Leading through uncertainty: supporting your team in times of crisis

Project and change management fundamentals

Navigating change and uncertainty: supporting well-being in times of

organizational transition

Supporting yourself and your children in uncertain times

Stress management

Health, safety, and well-being

Research, publishing, and scientific skills

Psychological first aid

SHW first aid (English and French)
First aid at work

Women'’s security awareness

Mental health awareness

Copyright and Al and Open Access (WHO Press)

Copyright myths and misconceptions

EndNote basic
Predatory publishing

Publishing in scientific journals

PubMed: search efficiently

Systematic reviews search methodology

Data, coding, and digital skills

Open Science

REDCap for data collection

REDCap for surveys

Introduction to medical genomics

Introduction to supervised learning for life science
Multi-omics data

Mendelian randomization

Statistical practice in epidemiology using R

Take IT Easy: Cybersecurity; Outlook tips; Ethical hacking; Managing

personal and professional files

Open Science in medical research

Code crusaders

Code champions

Debugging dragons: conquering bugs and writing clean code

Packaging paladins: crafting and documenting your code

Fast and furious: speeding up your code

Git started

Branching into the multiverse: Git’s hidden powers
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Figure 1. Early Career Scientists Association (ECSA) Day 2024. © IARC.

organized a joint scientific conference
with the German Cancer Research
Center (DKFZ) to showcase the work of
students and postdoctoral scientists from
both institutions and provide a platform for
networking.

As documented by the most recent survey,
conducted in early 2024, half of the
former IARC postdoctoral scientists who
responded have secured a permanent or
tenure-track position. Half of the former
IARC postdoctoral scientists manage their
own team and funding, and many have
received funding related to their stay
at IARC. The vast majority continue to
collaborate with IARC and acknowledge
the impact that the Agency’s programme
had on their careers.

[ARC FELLOWSHIPS

During the 2024-2025 biennium, the
Agency awarded five IARC Postdoctoral
Fellowships to candidates from LMICs for
projects in line with the IARC Medium-
Term Strategy 2021-2025. Of these, as
part of efforts to identify complementary

sources of funding for the programme,
negotiations with the Mark Foundation for
Cancer Research led to a renewed agree-
ment enabling the award of one fellowship.
In addition, one return grant was awarded,
to assist a former IARC Postdoctoral
Fellow in the establishment of research
activities in their home country.

In 2023, the former Senior Visiting Scien-
tist Award evolved into several awards
for mid-career scientists from LMICs to
develop collaborative research projects
with IARC, contribute to enhancing their
career prospects, and build the capacity
of their institution through longer-term
collaborations initiated or strengthened
through the Fellowship. Three such fellow-
ships were awarded in 2025.

[ARC LEARNING (PREVIOUSLY THE
IARC CoURSES PROGRAMME)

The IARC Learning programme is de-
sighed to enhance the capacity of the
global research community, in particular
in LMICs, through lifelong learning in the
areas of the Agency’s expertise.

E-LEARNING RESOURCES

During the 2024-2025 biennium, sev-
eral free self-learning programmes and
resources were launched or further
developed.

The Cancer Surveillance Branch (CSU)
launched the Global Initiative for Cancer
Registry Development (GICR) e-learning
series (https://whoacademy.org/IARC/27-
global-initiative-for-cancer-registry-
development-gicr-e-learning?from=
learning-space), designed for new and
existing cancer registry professionals.
It incorporates 16 modules that cover
topics including data collection, manage-
ment, statistical analysis, and effective
communication of findings. The series
enables participants to learn through
interactive exercises, challenge quizzes,
and additional reference materials. It is
available in English, French, and Spanish.
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The Environment and Lifestyle Epidemi-
ology Branch (ENV) developed a com-
petency-based e-learning programme
(https://campus.paho.org/es/curso/codigo-
latinoamericano-y-caribeno-contra-
el-cancer) on primary and secondary
prevention of cancer for primary health-
care professionals, structured around
the recommendations of the first Latin
America and the Caribbean Code Against
Cancer. Also, the series of modules
(https://learning.iarc.fr/edp/courses/cpe/)
developed within the framework of the
Cancer Prevention Europe programme,
and deployed in five languages as an
online learning programme targeting
cancer prevention advocates, health prac-
titioners, and promoters, was accredited
in 2024 by the European Accreditation
Council for Continuing Medical Education
(EACCME).

The collaboration with the European
Society for Medical Oncology (ESMO)
was extended as the IARC-ESMO Learn-
ing and Capacity-Building Initiative for
Cancer Prevention. Based on a joint
learning needs assessment survey carried
out in 2022, in addition to live learning
events (webinars) described below, a
variety of self-paced learning resources

have been developed, such as the course
on Air Pollution and Cancer (https:/

whoacademy.org/coursewares/course-
v1:lIARC+air-pollution-and-cancer+self-

paced?org=IARC&from=learning-space).

The majority of IARC learning resources
are accessible through a unique platform
(https://whoacademy.org/IARC). Set up in
2019 and maintained at IARC until 2024,
the learning infrastructure was migrated to
the WHO Academy in 2025 (see the text
box). During the biennium, the platform’s
audience has continued to increase. Since
November 2019, about 9000 professionals
(> 4000 during 2024-2025) have created
an account on the portal to freely access
learning resources. Of the all-time users
of the platform, 64% are from LMICs (78%
in 2024-2025).

[LEARNING EVENTS

The Agency organized more than 50
courses targeting researchers and health
professionals from many countries, in
particular LMICs (Table 2). The courses
lasted from a few days, such as the course
on Cancer Genomic Epidemiology, to
several weeks, such as the course on
Childhood Cancer Registration for Carib-

bean countries, or even months, such
as the Cancer Screening in Five Conti-
nents (CanScreenb) courses. Several
courses were organized online. Some
events also combined an online part and
a face-to-face component, such as the
IARC Summer School 2025. More than
1900 scientists and health professionals
benefited from these learning events
during the biennium.

As one of the key learning events of the
Agency, the IARC Summer School in
Cancer Epidemiology aims to improve
the methodological and practical skills
of cancer researchers and health profes-
sionals. In 2025, both modules — Introduc-
tion to Cancer Epidemiology, and Imple-
menting Cancer Prevention and Early
Detection —were held in a blended format,
including 2—4 weeks of online self-paced
activities, followed by 1 week on site in
Lyon, focused on practical and networking
activities. A total of 72 cancer researchers
and health professionals from more than
40 countries (most of which were LMICs)
participated in the two modules, repre-
senting a wide variety of disciplines and
nationalities, which is what makes the
Summer School so unique (Figure 2). All
the resources used to deliver the 2025

Figure 2. IARC Summer School 2025. © IARC.
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Summer School are available online
(https://vimeo.com/iarcwho/albums). The
most recent outcome survey, conducted in
2024 among participants of former IARC
Summer Schools, reconfirmed that the
impact of the course extends beyond the
individual participants.

During the biennium, 34 webinars were
organized (Table 3), targeting more than
4500 researchers and health profes-
sionals. For example, the IARC-ESMO
Webinar on Nutrition, Diet, and Cancer
was attended by more than 250 partici-
pants, half of them from LMICs.

Finally, a learning event on the expo-
some and citizen science, targeting
secondary school students, was piloted
within the framework of the Human
Exposome Assessment Platform (HEAP)
project (European Union grant agreement
no. 874662) (https://heap-exposome.eu/).
The teaching materials used with 250
students are now part of the online toolbox

of the project, contributing to its sustain-
ability plan.

PARTNERSHIPS FOR DISSEMINATION AND
IMPACT

To leverage the impact of its capacity-
building initiatives, the Agency and
partners from IARC Participating States
have set up joint regional learning centres.
Funded and sustained by partners, these
include the organization of the IARC
Summer School modules targeting
researchers and health professionals
from the country or region, the joint
development of new learning modules,
and the organization of “train the trainers”
courses within the framework of relevant
initiatives. Two “Introduction to Cancer
Epidemiology” courses were organized
by the IARC-National Cancer Center
of China (NCC China) Learning Centre,
which was set up in 2023, enabling the
training of 72 professionals. In 2024, the
Agency and the National Cancer Institute

of Brazil (INCA) signed a Memorandum of
Understanding to set up another regional
learning centre, the IARC—Brazil Learning
Centre (Figure 3), and the first course is
planned for 2026. The establishment of
other similar regional partnerships will be
considered, subject to the availability of
financial resources in LCB to launch and
coordinate activities implemented with
partners.

LCB also developed an online resource
centre (https://resources.ccideu.eu/) with-
in the framework of a European Union
(EU)-funded project with more than 50
institutions in Europe to develop the
capacity of Comprehensive Cancer
Infrastructures in EU Member States
(CCI4EU). The website contains material
to assist with planning and implementing
capacity-building interventions as part of
the CCI4EU project. Some of the IARC
learning resources are disseminated
widely through this site.

Table 2. Courses, 2024 and 2025. © IARC.

Course title

Number of
participants

Location

External collaborations

Cancer surveillance
ChildGICR workshop (2024)

GICRNet (GICR Regional Trainers) workshop on CanReg5 (2024)
GICR Cancer Registry Assessment workshop (2025)

GICR Basic and Childhood Cancer Registration course for

Uzbekistan (2025)

IARC, Lyon 25
IARC, Lyon 27
IARC, Lyon 20
Uzbekistan 52

St. Jude Children’s Research Hospital, USA

Islamic Development Bank

ChildGICR online course on Childhood Cancer Registration for Online 39 St. Jude Children’s Research Hospital, USA;

Caribbean countries (2024) Cancer Institute (WIA) Chennai, India

Basic cancer registration course for Gulf Cooperation Council United Arab 23 Gulf Center for Disease Prevention and Control,

countries (2025) Emirates Saudi Arabia

Curso virtual de codificacion de tumores primarios multiples Online 68 REDECAN

(Latin America) (2024)

Curso virtual de codificacion de tumores primarios multiples Online 103 REDECAN

(Spain) (2024)

TNM and Essential TNM stage for cancer registrars in Online 67 National Cancer Institute, Colombia

Latin America (2024)

Cancer prevention and early detection

IARC Summer School: Implementing Cancer Prevention and Blended; 36

Early Detection (2025) IARC, Lyon

Workshop: Implement and Prevent: Cancer Prevention Across the  Portugal 26 Imperial College London and World Cancer

Life Course (2024) Research Fund (WCRF), United Kingdom, on
behalf of Cancer Prevention Europe

Cancer Prevention for Master in Public Health students Blended; 12+ 12 Public Health School, University of Lyon, France

(2024-2025) IARC, Lyon

CanScreenb Train the Trainers — African region French-speaking Blended; 22 WHO Regional Office for Africa; Ministry of

countries (2024) Morocco Health of Morocco; Lalla Salma Foundation,
Morocco

CanScreen5 Train the Trainers — Gulf Region (2024) Blended; 21 Gulf Center for Disease Prevention and Control,

Saudi Arabia Saudi Arabia

LEARNING AND CAPACITY-BUILDING BRANCH
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Table 2. Courses, 2024 and 2025 (continued). © IARC.

Course title Location Number of External collaborations
participants

CanScreen5 Train the Trainers — Asian countries (2024) Blended; 22
Indonesia
CanScreen5 Train the Trainers — Asia—Pacific countries (2025) Blended; 21 National Cancer Center Japan
Japan
Formation de formateur en colposcopie (2024) Blended; 11 Institute of Post Graduate Medical Education and
India Research (IPGME&R), India
Colposcopy training (2025) India 50 Asia—Oceania Research Organization in Genital
Infections and Neoplasia (AOGIN) Conference
Colposcopy training (2025) India 24
Formation de formateur en colposcopie (2025) Blended; 11 Chittaranjan National Cancer Institute (CNCI)
India Hospital, India; Lalla Salma Foundation, Morocco
Training in clinical breast examination and use of portable India 11 Institute of Post Graduate Medical Education and
ultrasound for detection of breast abnormalities (2024) Research (IPGME&R), India
Research School on Immunology of Infectious Diseases and Zambia 20 Centre national de la recherche scientifique
Vaccinology (2025) (CNRS), France
Cancer research infrastructure and methods
IARC Summer School: Introduction to Cancer Epidemiology Blended; 36
(2025) IARC, Lyon
IARC-NCC China Summer School: Introduction to Cancer Blended; 36 + 36 National Cancer Center of China
Epidemiology (2024-2025) China
Urine-based HPV prevalence survey training course (2024) Zimbabwe 24 University of Zimbabwe Clinical Trials Research
Centre
CHRONOS - Monitoring HPV vaccination impact (2025) Blended; 15
IARC, Lyon
Principles of biobanking (2025) China 55 Chinese Center for Disease Control and
Prevention
Biobanking best practices (2024-2025) Nepal, Egypt, 20 + 25 + 60 + Kanti Children’s Hospital, Nepal; MASRI, Ain
Indonesia, 60 + 60 + 30 + Shams University, Egypt; Universitas Gadjah
Peru, Brazil, 40+ 30 Mada, Indonesia; National Cancer Center Peru;
Spain French Embassy in Peru; Barretos Cancer
Hospital, Brazil; REBLAC; Alexandria University,
Egypt; Indonesian National Genome Centre; Sant
Joan de Déu Barcelona, Spain
Biobanking and international research (2025) Egypt, India  45+82 Ain Shams University, Egypt; India Biobanking
Foundation
Biobanking and precision medicine (2025) India, 116 + 68 + 60 International Cancer Patient Coalition; Yerevan
Armenia, +40 +40 State Medical University, Armenia; Tbilisi State
Georgia, Medical University, Georgia; Centre Mohammed
Morocco, VI de la Recherche et de I'lnnovation, Morocco;
Tunisia African Organisation for Research and Training
in Cancer (AORTIC); National Institutes of Health
(NIH)
Biobanking at scale for health-care research (2025) Egypt 50 Ain Shams University, Egypt
Introduction to Medical Genomics (2024—-2025) IARC, Lyon 19+ 30 INSA Lyon, France
Cancer Genomic Epidemiology (2024) Thailand 25 Faculty of Medicine, Chiang Mai University,
Thailand
Precision Oncology Summer School — Liquid biopsy biomarkers: France 40 European Scientific Institute, France
rationale, technological developments, and clinical applications
(2024)
Precision Oncology Summer School — Optimizing personalized France 39 European Scientific Institute, France
cancer diagnosis and treatment (2025)
Introduction to Supervised Learning for Life Science (2024) IARC, Lyon 23 ColoMARK
Statistical Practice in Epidemiology using R (2024) IARC, Lyon 44
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Table 3. Webinars, 2024 and 2025. © IARC.

Webinar title Number of External collaborations
participants

IARC-ESMO webinar series: Smoking and Cancer (2024) 191 European Society for Medical Oncology (ESMO)

IARC-ESMO webinar series: Cancer Survival (2024) 310 European Society for Medical Oncology (ESMO)

IARC-ESMO webinar series: Air Pollution and Cancer — Epidemiological and 223 European Society for Medical Oncology (ESMO)

Clinical Perspectives (2025)

IARC-ESMO webinar series: Nutrition, Diet, and Cancer (2025) 262 European Society for Medical Oncology (ESMO)

CIRC-CLB Série d’échanges — Pesticides et cancer: de la recherche a la prévention 148 Centre Léon Bérard (CLB); Métropole de Lyon;

(2024) Cancéropdle Lyon Auvergne Rhone-Alpes
(CLARA), France

CIRC-CLB Série d’échanges — Cancer du poumon: causes, dépistage, thérapies 114 Centre Léon Bérard (CLB), France

innovantes. On en discute ? (2024)

CIRC-CLB Série d’échanges — PFAS et cancers: état des connaissances et projets 66 Centre Léon Bérard (CLB), France

en cours (2025)

CANCEPT meet and share webinar series (2024) 30 CANCEPT

ECL Youth Ambassadors Summer School (2025) 25 Association of European Cancer Leagues (ECL)

Transforming Cancer Prevention: Al and Design Thinking for Youth Ambassadors — 35 Association of European Cancer Leagues (ECL)

ECL Youth Ambassadors Summer School (2024)

Bias assessment in case—control and cohort studies for cancer hazard 206 Institute of Cancer Research, University of

identification (2025) California Irvine, USA

Research for Implementation in Cancer Prevention — Listening, learning, and 191

launching: formative research in real-world implementation

Global and Regional Lessons of Tobacco Control: Towards a Smoke-free Future 135

(2025)

WHO Global Initiatives on Cancer: bringing together stakeholders from around 79

the world

Dismantling the Myths about Alcohol 90

Biobanking for Precision Medicine 324 National Institutes of Health (NIH)

Artificial Intelligence and Health Law 81 World Association for Medical Law (WAML)

Biobanking for Pandemic Preparedness 170 PATH; Coalition for Epidemic Preparedness
Innovations (CEPI)

International Trends and Standards in Biobanking 113 Philippines Cancer Genome Centre

Enhancing Patient Engagement in Oncology Research: Experiences, Challenges, 237 Biobanking and BioMolecular resources Research

and Pathways to Inclusion Infrastructure—European Research Infrastructure
Consortium (BBMRI-ERIC)

Wearable Devices and Observational Research 58 Human Exposome Assessment Platform (HEAP)

Towards Ethical Exposome Research: Challenges and Solutions in Data Protection 34 Human Exposome Assessment Platform (HEAP)

and Governance

Pseudonymized Data and the GDPR: insights from the latest decision by the Court 391 Human Exposome Assessment Platform (HEAP)

of Justice of the European Union

Population Cancer Prevention: past achievements and future challenges 70 Cancer Prevention Europe (CPE)

Nutrition and Cancer: from prevention — through treatment — to prognosis 75 Cancer Prevention Europe (CPE)

Breast Cancer Prevention 91 Cancer Prevention Europe (CPE)

Physical Activity: disclosing the role in primary and tertiary cancer prevention 112 Cancer Prevention Europe (CPE)

CanScreen5 webinar — WHO cervical cancer elimination and global breast cancer 72
initiatives: progress in the Asia—Pacific region

CanScreen5 webinar — Challenges in cancer screening implementation in the 45
Asia—Pacific region

CanScreen5 webinar — Implementing health information systems to manage cancer 37
screening: Bangladesh experience

CanScreen5 webinar — WHO HPV vaccination progress in the Asia—Pacific region 19

CanScreen5 webinar — Quality assurance in cancer screening 46
IARC@60 webinar series — Global Cancer Surveillance for Local Impact: 255
Leveraging Partnership for Data to Action

IARC@60 webinar series — Fighting the Global Cancer Epidemic through 186

Prevention: Ensuring Equity and Access for All
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Figure 3. Signature of the Memorandum of Understanding with the National Cancer Institute of Brazil (INCA) in May 2024. © IARC.
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CoOLLABORATION WITH THE WHO ACADEMY

The WHO Academy will provide millions of people around the world with rapid access to the highest-quality training courses
in health. It will be a key lifelong learning platform to accelerate the implementation of evidence-based health practice and
policy, and an important future partner for IARC. Therefore, the Agency continued to contribute to the planning of the WHO
Academy through participation in its governance and administration and contributions to its programmatic activities.

With respect to learning infrastructure, based on the agreement signed in 2023, IARC collaborated with the WHO Academy
on its Learning Experience Platform (LXP), which will eventually replace the current IARC Learning infrastructure. LCB has
provided expertise in training design to support the development of the LXP, including through advice on key LXP functionalities
and testing of demo versions. The WHO Academy team has successfully implemented most of these functionalities in the
LXP and has created a dedicated learning space on the LXP, which will be managed by IARC autonomously. From the user’s
perspective, the IARC learning space is clearly visible and accessible from the LXP “course discovery” page. Users can
easily identify the IARC courses in the list of all courses displayed (https://whoacademy.org/IARC). Once a stable version
of the LXP was available, more than 90 IARC learning resources and facilitated courses were migrated, together with their
more than 9000 users.

The IARC learning space on the WHO Academy Learning Experience Platform (LXP). © IARC.

In terms of learning content, the Comprehensive Learning Programme on Screening, Diagnosis, and Management
of Cervical Precancer has been developed by a consortium of WHO headquarters and the six WHO regional offices,
coordinated by the IARC Early Detection, Prevention, and Infections Branch (EPR). The Managing Infrastructure for Medical
Research Learning Programme was also selected for the LXP and is led by IARC’s Laboratory Support, Biobanking, and
Services (LSB). Although resource constraints at the WHO level have affected the full development of the modules for both
programmes, partial release is planned towards the end of 2025.
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© IARC/N. O’Connor

OFFICE OF DIRECTOR OF
ADMINISTRATION AND
FINANCE

Director of administration and
finance

Ms Charu Mehta

Administrative and legal officer
Ms Virginie Vocanson

Data protection and legal officer
Ms Jolien Jongerius

Senior assistant (Coordinator,
governing bodies and meetings)
Ms Nathalie Lamandé

Administrative assistant (DAF Office
coordinator)
Ms Laura Croze

Administrative assistant
Ms Claudia Culierat

ADMINISTRATIVE SERVICES
OFFICE

Administrative services officer
Mr Sylvain Lubiato

Administrative assistant
Ms Sophie Servat

Principal assistant (Procurement)
Ms Fabienne Lelong

SERVICES TO SCIENCE AND

RESEARCH BRANCH (SSR)

Assistants (Procurement)
Mr David Boquin

Ms Leslie Delbar

Ms Sandra Lejeune

Mr Roberto Ligorred

Assistant (Registry)
Mr Frangois Deloche

Assistant (Security and building
management)
Mr Jean-Alain Pedil

Secretary
Ms Valérie Rut

Support staff

Mr Thomas Cler

(Laboratory maintenance)

Mr Yannick Condomines (Reception)
Mr Henri Cordier

(Laboratory and administration)

Mr William Goudard

(Space maintenance)

Mr Antoine Hernandez (Driver)

Mr Adrien Jouffre

(Audio video support and smart building
maintenance)

Mr Hafed Lamouchi

(Audio video support and smart building
maintenance)

Trainee
Ms Marketa Pley

SERVICES TO SCIENCE AND RESEARCH BRANCH

RESOURCE MOBILIZATION,
BUDGET, AND FINANCE
OFFICE

Administration and finance officer
Ms Charu Mehta (until October 2024)
Mr Bent Jorgensen (acting)

(until April 2024)

Ms Anu Kirjasuo

Resource mobilization and grant
officer
Ms Claire Salignat

Project management officer
Mr Corentin Chaboud

Budget officer
Ms Editta Odame

Finance officers
Ms Julie Goux
Mr Rommel Nidea

Assistants (Budget)
Mr Thomas Odin

Ms Madeleine Ongaro
(until January 2025)
Mr Franck Rousset
Ms Melissa Sia

Mr Nils Viala
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Assistants (Accounts)

Ms Belinda Annibaldi

Mr Samuel Billard

Mr Pascal Binet

Mr Omar Dridi (until October 2025)
Ms Adéle Séguret

Mr Nils Viala

Mr Shaun Wijeyanathan

Assistants (Resource mobilization)
Ms Maud Bessenay
Ms Véronique Chabanis

Trainees
Ms Aglaé Cuby Pierre de Borville
Ms Léna Poyet

HUMAN RESOURCES OFFICE
Human resources officer
Mr David Kavanagh

Associate human resources officers
Ms Khaoula Aribi

Mr Mohamed Atteya

Ms Velislava Koleva-Dabos

Assistants (Human resources)
Ms Séverine Coutelier

Ms Nur lliyana Ishak

Ms Aurélie Rosado

Dr Julianna Soos (Training)

Secretary
Ms Sophie Sibert

Staff physician
Dr Berth Atik

Secretary to IARC Staff Association
Committee and Staff physician
Ms Isabelle Poncet

Relocation assistant
Ms Christine Astier

INFORMATION TECHNOLOGY
SERVICES

Head, Information Technology
Services

Mr Francisco Lozano

IT officers

Mr Philippe Boutarin
(Information systems)

Mr Nicolas Tardy (Infrastructure)

IT service analyst and lead developer
Ms Lucile Alteyrac (until July 2024)

Project assistant
Ms Erika Ferrand-Cooper
(until January 2025)

Business application developers
Mr David Daily
Mr Fabien Mention

Windows and end user administrator
Mr Sébastien Agathe

Network and communications
administrator

Mr Jean-Sebastien Roch

Mr Hafed Lamouchi (until March 2024)

Service desk analyst
Mr Benjamin Danet
Mr Kojo Amoyaw-Osei
(until March 2025)

Linux system analyst
Mr Alexis Schreiber

IT systems analyst for science
Mr Germain Deroche

PUBLISHING, LIBRARY, AND
WEB SERVICES

Knowledge manager

Ms Teresa Lee (until October 2024)

Managing editor
Dr Karen Mdller

Institutional webmaster
Ms Maria de la Trinidad Valdivieso
Gonzalez

Information assistants
Ms Latifa Bouanzi

Ms Sylvia Lesage

Mr Othman Yaqoubi

Consultant
Ms Teresa Lee (until December 2025)

The Services to Science and Research
Branch (SSR), under the leadership of the
Director of Administration and Finance
(DAF), comprises six specialized opera-
tional units that provide essential support
for the effective delivery of the Agency’s
scientific mandate. These units work
in close coordination to ensure seam-
less operations across a broad range
of functions: (i) Office of the Director of
Administration and Finance, overseeing
legal affairs, data protection, internal
communication, and all administrative
operations linked to the Agency’s scien-
tific mission and coordination with the
Agency’s governing bodies; (ii) Budget
and Finance Office, responsible for
financial management, budget planning,
and support for resource mobilization
activities; (iii) Human Resources Office,
focusing on talent acquisition, staff devel-
opment, training, and capacity-building;
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(iv) Administrative Services Office, man-
aging procurement, conference ser-
vices, infrastructure, and security
operations; (v) Information Technology
Services, delivering information systems
management, digital infrastructure, tech-
nical support, cybersecurity, and tele-
communications; and (vi) Publishing,
Library, and Web Services, covering
scientific publications, library manage-
ment, digital resources, and copyright
compliance.

During the 2024-2025 biennium, SSR
continued to streamline processes, en-
courage innovation, and cultivate a
deep commitment to service, working
in close collaboration with scientific and
administrative stakeholders to uphold
the highest standards of operational
performance, resource stewardship, and
accountability. These efforts ensure that

contributions from Participating States
and donors are translated into practical,
high-impact support for the Agency’s
research mission.

The SSR team has placed particu-
lar emphasis on strengthening inter-
nal alignment, streamlining adminis-
trative processes, and enhancing ser-
vice delivery. A shared set of guiding
principles — Partnership, Communica-
tion, Trust, and Mutual Respect — has
helped shape a consistent, collabora-
tive approach across operations. These
values have informed initiatives across
five key impact areas: Faster Delivery of
Results, Technological Innovation and
Advancement, Fit for Open Science,
Cultural Shift and Personal Growth,
and Regulatory Compliance and Risk
Management. During the biennium,
several major operational improvements



were implemented. These included the
rollout of a ticketing system to manage
support requests received by the
different SSR units, upgrades to the
Scientific IT Platform, and simplifica-
tion of internal contract management
tools and policy frameworks. SSR also
played a central role in preparing for the
Agency’s upcoming enterprise resource
planning (ERP) system, Quantum, which
is designed to modernize and integrate
IARC’s financial and administrative
systems.

To support scientific staff more effec-
tively, SSR introduced several target-
ed engagement and knowledge-sharing
initiatives. These include Legal Clinics,
SSR Tips, the European Research Coun-
cil (ERC) coaching pilot initiative, the
“What Else” series, and the “Take IT
Easy” series, which address administra-
tive and technical topics in a practical and
accessible format. These efforts have
contributed to a clearer understanding
of procedures across the Agency and
are aimed at reducing the administrative
workload of scientific teams. Further-
more, information sharing and regular
consultations, through the monthly Town
Hall meetings, the DAF Open Doors,
and regular meetings of the DAF and
the Director with the Staff Association
Committee, have enhanced the culture
of transparent and open communication
within the Agency.

Finally, in response to the evolving geopo-
litical situation and the global financial
challenges faced by the Agency, the DAF
established two task forces, on finance
and communications. Together, these
two groups are charged with proactively
discussing and managing financial risks,
safeguarding internal staff morale, and
mitigating reputational exposure through
timely communications, guidance, and
policy recommendations to IARC senior
leadership.

HumaN REsources OFricE (HRO)
UPDATES

As part of the review of the IARC Post-
doctoral Charter and the Quality of Work
Life initiative, efforts were dedicated to
the development and implementation
of the IARC Good Supervisory Practice
Framework. This framework serves as

both a reference and a developmental
tool, enabling supervisors to reflect
and assess their strengths and iden-
tify areas for growth. Agency-wide, it
informs learning and development needs
and supports a culture of continuous
improvement. This initiative seeks to
foster a collaborative and empowering
work culture by aligning supervisory
expectations with the Agency’s priorities.

Furthermore, to support the transition
towards a project- and activity-based
work environment, targeted learning and
development initiatives were implemen-
ted, with an emphasis on project mana-
gement skills and practices.

INFORMATION TECHNOLOGY SERVICES
(ITS) UPDATES

During the biennium, Information Tech-
nology Services (ITS) continued to drive
the modernization of IARC’s digital infra-
structure and the enhancement of data
protection measures to support scientific
excellence. Notably, ITS continued to
develop the IARC Scientific IT Platform —
a secure, centralized research infrastruc-
ture that enables investigators to store
and analyse scientific data in compli-
ance with international data protection
standards. The Scientific IT Platform
provides robust computational resources
for advanced analytics, serving all IARC
research Branches, and facilitates
secure remote access to IARC-held
scientific data for external collaborators.
This is achieved without transferring
individual-level data, thus strengthening
data security while supporting IARC’s
commitment to Open Science and inter-
national collaboration.

Renewal of the virtual environment en-
abled ITS to take a holistic approach in
redesigning infrastructure, consolidating
administrative and scientific systems,
and leveraging enhancements made
possible by the new IARC building.
The reimagined infrastructure delivers
improved business continuity, efficiency,
scalability, flexibility, and cost optimiza-
tion for IARC’s integrated server and
storage solutions.

A strong cybersecurity posture remains
a top priority. ITS implemented multi-
factor authentication for all internal and

external users, including suppliers, con-
sultants, and collaborators, and orga-
nized mandatory cybersecurity training
for all personnel, supplemented by
specialized in-person and virtual
sessions. The renewal of central storage
systems introduced encryption of all data
at rest and reinforced defences against
ransomware.

Parallel efforts focused on creating a
modern digital workplace by standard-
izing hardware and software across the
Agency. This harmonization improves
operational efficiency, reduces costs, and
streamlines administrative processes,
ultimately enhancing productivity and
collaboration across IARC.

BUDGET AND FINANCE OFFICE (BFO)
UPDATES

In collaboration with the DAF, the Bud-
get and Finance Office (BFO) support-
ed the development of the 2026-2027
Programme and Budget. For the firsttime,
a comprehensive results-based bud-
geting methodology was used, encom-
passing the entire scope of IARC’s
aspirational work, including currently
unfunded components. This Programme
and Budget enables more transparent
reporting of IARC’s full range of work,
highlighting areas deemed significant
by the Secretariat and the Scientific
Council, as well as where implementa-
tion is limited by funding constraints.

Significant changes in BFO operations
will be shaped by the deployment of
the new ERP system, which serves as
a backbone of financial and budgetary
processes. The Project Portal, IARC’s
primary tool managing more than 270
externally funded projects, has been
updated and is expected to continue
serving IARC even after the ERP
implementation. Currently, IARC travel
management lacks adequate systems
support until the new ERP system is
operational. As an interim measure,
the BFO team started using a ticketing
system to enhance transparency and
streamline the processing of travel-
related transactions. The team remains
committed to improving and enhancing
systems that support efficient and faster
implementation of IARC’s scientific re-
search activities.
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ADMINISTRATIVE SERVICES OFFICE
(ASO) UPDATES

During the biennium, the Administrative
Services Office (ASO) continued its
programme of modernizing staff support
and overseeing the management of the
new |IARC building and all associated
systems. For technical services, a new,
more efficient ticketing system replaced
the previous platform, resulting in
reduced response times and enhanced
tracking of service requests. In addi-
tion, the virtualization of servers for the
management of biobank rooms improved
the handling of technical incidents. For
purchasing, all procurement processes
are now managed through dedicated
workflows, accelerating the approval
process and facilitating improved
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information sharing. Several contracts
are now shared with the WHO Academy,
reflecting an ongoing commitment to
efficiency and the pursuit of synergies.
Because of a marked increase in the
number of IARC events, the administra-
tive and event support team underwent a
reorganization to ensure that the evolving
needs could be effectively met.

PUBLISHING, LIBRARY, AND WEB
SERVICES (PLW) UPDATES

During the biennium, Publishing, Library,
and Web Services (PLW) had several
notable achievements, including making
recent IARC book publications available
on the United States National Library of
Medicine (NLM) Bookshelf, populating
the WHO title management system

(BiblioLive) with metadata on IARC
publications (with the aim of harmonizing
the IARC Publications website with this
platform in the future), opening the fully
furnished IARC library as a welcoming
space for colleagues, migrating the
websites to a new design incorporating
elements of the corporate visual identity,
and continuing to enhance the accessi-
bility of the websites.

In conclusion, through all of these wide-
ranging efforts, SSR has demonstrated
its continued commitment to operational
excellence, innovation, and service —
ensuring that the Agency remains well
positioned to supportits scientific mission
in an evolving global environment.



IARC PUBLICATIONS AND WEBSITES

During the 2024-2025 biennium, IARC
published the following reference publi-
cations:

WHO CLASSIFICATION OF TUMOURS

* WHO Classification of Head and Neck
Tumours. 5th edition (print)

* WHO Classification of Haematolym-
phoid Tumours, 5th edition (print)

* WHO Classification of Endocrine and
Neuroendocrine Tumours, 5th edition
(print)

* WHO Classification of Skin Tumours
5th edition (print)

[AC-IARC-WHO CyTOPATHOLOGY
REPORTING SYSTEMS

* WHO Reporting System for Lymph

Node, Spleen, and Thymus Cytopa-
thology. 1st edition (print)

[ARC MONOGRAPHS

* Volume 129, Gentian Violet, Leucogen-
tian Violet, Malachite Green. Leuco-

malachite Green, and CIl Direct Blue
218 (print)

* Volume 130, 1.1.1-Trichloroethane and
Four Other Industrial Chemicals (print)

*Volume 131, Cobalt, Antimony
Compounds, and Weapons-Grade
Tungsten Alloy (print)

* Volume 132, Occupational Exposure as
a Firefighter (print)

* Volume 133, Anthracene, 2-Bromopro-
pane, Butyl Methacrylate, and Dimethyl
Hydrogen Phosphite (print and PDF)

* Volume 134, Aspartame, Methyleuge-
nol, and Isoeugenol (print and PDF)

* Volume 135, Perfluorooctanocic Acid
(PEOA) and Perfluorooctanesulfonic
Acid (PFOS) (PDF)

*Volume 136. Talc and Acrylonitrile
(PDF)

IARC HANDBOOKS

*Volume 19. Oral Cancer Prevention
(print)

* Volume 20A, Reduction or Cessation of
Alcoholic Beverage Consumption (print
and PDF)

* Volume 20B. Alcohol Policies (print and
PDF)

IARC ScIENTIFIC PUBLICATIONS

» Cancer Incidence in Five Continents.
Volume XIllI, IARC Scientific Publication
No. 169 (print and PDF)

* International Incidence of Childhood
Cancer. Volume I, IARC Scientific
Publication No. 170 (PDF)

« Statistical Methods in Cancer Research
Volume V: Bias Assessment in Case—
Control and Cohort Studies for Hazard
Identification. IARC Scientific Publica-
tion No. 171 (print and PDF)

IARC TECHNICAL PUBLICATIONS

» User’'s Guide to Essential TNM, IARC
Technical Publication No. 48 (print and
PDF)

» Guia del Usuario TNM Esencial, IARC
Publicacién Técnica No. 48 (PDF)

* Developing a Legal Framework for

Population-Based Cancer Registries: A
Toolkit. IARC Technical Publication No.

49 (PDF)

IARC WORKING GROUP REPORTS

 Population-Based Helicobacter pylori
Screen-and-Treat Strategies for Gastric
Cancer Prevention: Guidance on
Implementation, IARC Working Group
Report No. 12 (PDF)

BIENNIAL REPORT

» Rapport biennal 20222023 (PDF)
NON-SERIES PUBLICATIONS

» Assessment of Barriers and Interven-
tions to Improve Cancer Screening
Programmes in Latin American and
Caribbean Countries: Outcomes of the

CanScreen5/CELAC Project (PDF)
» The Cancer Atlas, Fourth Edition (PDF)

ELECTRONIC RESOURCES

* ATnac _paHHero BbiABMEeHUSA paka
mMonoyHoun xenesbl (Atlas of Breast

Cancer Early Detection), IARC Cancer-
Base No. 17

* ATnac KOnbnockonuu — MNpuUHUMNbL U
npaktuka (Atlas of Colposcopy: Princi-
ples and Practice), IARC CancerBase
No. 13

SERVICES TO SCIENCE AND RESEARCH BRANCH

During the 2024-2025 biennium, the
PLW Web Services team developed,
revamped, or validated and launched the
following websites:

* Lung Cancer Cohort Consortium (LC3):
https://Ic3.iarc.who.int/
» Cancer Over Time:
who.int/overtime/en

» Cancer Incidence in Five Continents
Time Trends (ClI5plus) downloads:
https://ci5.iarc.who.int/ci5plus/download
» Cancer Risk in Childhood Cancer
Survivors (CRICCS): https://criccs.iarc.
who.int/

* Mapping Socioeconomic Inequalities
in Cancer Mortality across European
Countries (EU-Canlneq): https://eu-

canineq.iarc.who.int/
* |ARC Initiative for Resilience in Cancer

Control (IRCC): https://ircc.iarc.who.int/
« Cervical Cancer Elimination Planning

Tool (EPT): https://gco.iarc.who.int/ept/
» Center of Excellence for Monitoring

HPV Vaccination Impact (CHRONOS):

https://chronos.iarc.who.int/

* Virtual RealiTy and mUsic in the
Oncology SEtting (VRtuose): https:/
vrtuose.iarc.who.int/

» Cancer Economics: Productivity Loss:
https://gco.iarc.who.int/economics/
productivity _loss/

*IARC Albinism Research Network:

https://albinism.iarc.who.int/
* European Code Against Cancer, 5th

edition: https://cancer-code-europe.iarc.
who.int/

* HEADSpAcE Data Centre:
headspace.iarc.who.int/

* International Incidence of Childhood
Cancer, Volume Il results: https://iicc.
iarc.who.int/results/

https://gco.iarc.

https://
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Director
Dr Elisabete Weiderpass

Director’s Office team

Programme officer
Dr Véronique Chajés

Ethics and compliance officer
Dr Chiara Scoccianti

Strategic Engagement and
External Relations (SEE)

Strategic engagement and
resource mobilization officer
Mr Clément Chauvet

Communications officer
Ms Véronique Terrasse

Information assistants
Mr Nicholas O’Connor
Ms Morena Sarzo

Executive assistant to the
Director
Ms Sally Moldan

Secretaries
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Ms Sylvie Nouveau

Consultants

Ms Julie Dargaud

Mr Olivier Exertier (until June 2025)
Ms Agathe Philippot (until July 2025)
Dr Anna Schmiitz

Ms Manami Shoji

Trainees

Mr Abdi Abderraouf (until June 2025)
Ms Julie Dargaud (until August 2025)
Ms Yasmin El Merabti

Ms Nadia Harerimana

(until December 2024)

Ms Noor Michel (until July 2024)

Ms Agathe Philippot

(until January 2025)

Ms Méline Risse

Ms Mireille Serdjian

Mr Karim Tahri (until June 2025)

The Office of the Director provides stra-
tegic leadership to the Agency by defining
scientific and managerial priorities and
providing specialized expertise in stra-
tegic engagement, resource mobilization,
communication, and external relations, as
well as in ethics and compliance.

DEFINING SCIENTIFIC PRIORITIES:
OUTCOMES OF THE EVALUATION OF
THE IARC MEDIUM-TERM STRATEGY
2021-2025

The Director’s Office remains committed
to advancing the Agency’s strategic
scientific priorities, as defined in the IARC
Medium-Term Strategy 2021-2025. The
2024-2025 biennium marked the comple-
tion of the most extensive evaluation of an
IARC strategy to date, formally endorsed
by the IARC Governing Council in May
2025. This evaluation now serves as a
robust foundation for shaping the Agen-
cy’s future course.

Scientifically, the evaluation of the Me-
dium-Term Strategy 2021-2025 demon-
strated IARC’s effective alignment with
global cancer prevention priorities.
Notably, the Agency deepened its exper-
tise across its four scientific Pillars — Data
for Action, Understanding the Causes,
From Understanding to Prevention, and
Knowledge Mobilization — while consoli-
dating its 10 IARC flagships, programmes
identified as the Agency’s scientific finger-
print. The IARC flagship programmes
are the Global Cancer Observatory,
the Global Initiative for Cancer Registry
Development (GICR), the Mutographs
project, the European Prospective
Investigation into Cancer and Nutrition
(EPIC) and other international consortia,
Cancer Screening in Five Continents
(CanScreenb), the World Code Against
Cancer Framework, the WHO Classifica-
tion of Tumours (also known as the WHO
Blue Books), the IARC Monographs, the
IARC Handbooks of Cancer Preven-

tion, and IARC Learning. Designed to
address some of the most urgent and
complex challenges in cancer prevention
and control, the IARC flagships reflect
IARC’s unique strengths and its enduring
commitment to global public health. They
have been instrumental in strengthening
research capacity in low- and middle-
income countries, enhancing the quality
and comparability of cancer data globally,
and informing the design of evidence-
based policies and interventions.

In addition, IARC maintained its reputa-
tion for scientific excellence, with more
than 300 peer-reviewed publications
annually in leading journals. Among
these, two landmark studies on cancer
data and the global cancer burden were
ranked among the 10 most influential
scientific publications of the 21st century
(https://doi.org/10.1038/d41586-025-
01125-9). Beyond this scientific out-
put, the Agency played a central role in
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coordinating major international research
collaborations, reinforcing its leadership
in global cancer research.

Looking ahead, the forthcoming Medium-
Term Strategy 2026—-2030 will set IARC’s
strategic priorities and action plan for
the next 5 years. This new strategy will
focus on consolidating and enhancing
the Agency’s global research impact,
with the 2030 targets driving outcome-
oriented results to further advance cancer
prevention and control efforts. The devel-
opment and initial implementation of this
strategy will be guided by the current
|IARC Director, who will remain in office
until the end of 2028.

EETHICS AND COMPLIANCE

Ethics and compliance are an integral
part of the Director’'s Office, ensuring
that IARC’s research is ethical, evidence-
based, and grounded in human rights.
This includes safeguarding research
integrity, preventing conflicts of interest,
and upholding accountability to protect
the Agency’s reputation. The Director’s
Office plays a central role in ethical
appraisal, ensuring rigorous science
while promoting a clear ethical vision
that reflects the trust placed in IARC
by its Participating States, external
stakeholders, and the public, and that
encourages positive behaviours and
conduct throughout the Agency. In line
with this mandate, the Director’s Office
prepared the 2023-2024 biennial report
on research ethics for the IARC governing
bodies.

STRATEGIC ENGAGEMENT

The Director’s Office continues to promote
strategic partnership by strengthening
and expanding the Agency’s network
of Participating States, governmental
and nongovernmental partners, funding
agencies, and collaborators. Currently,
the Agency works with more than 150
countries worldwide.

By following a targeted strategy — building
a strong investment case, tailoring it to
national priorities, and mobilizing advo-
cates —the Agency successfully welcomed
three new Participating States during the
2024-2025 biennium: the Kingdom of
Saudi Arabia and Egypt in May 2024 and
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Portugal in May 2025. The Secretariat
is actively engaging with potential new
Participating States, including Algeria,
Indonesia, Kuwait, Mexico, and Poland.

The strategic cooperation between IARC
and WHO has already proven highly
effective, unlocking significant oppor-
tunities to broaden global reach and
accelerate progress in cancer control.
Joint efforts have driven forward WHO
initiatives such as the Cervical Cancer
Elimination Initiative, the Global Breast
Cancer Initiative, and the Global Initiative
for Childhood Cancer, demonstrating the
transformative power of coordinated inter-
national action. IARC further supports
WHO directly by providing evidence to
evaluate and promote cost-effective
cervical cancer prevention strategies and
by analysing key performance indicators
for the Global Breast Cancer Initiative in
Africa, generating valuable data for mea-
suring progress in breast cancer control.

The Agency continues to strengthen its
scientific collaboration with national and
local partners. In 2025, in recognition
of her outstanding leadership and ex-
pertise, the IARC Director was appointed
as a distinguished member of the
French National Academy of Medicine.
Dr Weiderpass is also an expert member
of the European Mission Board for
Cancer, to advise the European Commis-
sion on the implementation of the actions
launched, and since 2023 she has been
the “ambassador” for international organi-
zations.

During the biennium, the Agency signed
eight Memoranda of Understanding, with
the International Association of Cancer
Registries (IACR), New Mexico Tumor
Registry, Albuquerque, USA (amend-
ment); Centre Léon Bérard, Centre
Régional de Lutte Contre le Cancer,
Lyon, France (amendment); the Royal
College of Pathologists, London, United
Kingdom (amendment); the Cancer
Genomics Consortium, Lafayette, USA
(amendment); the South African National
Cancer Registry, National Institute for
Communicable Diseases, Johannes-
burg, South Africa; Martin Luther Univer-
sity Halle-Wittenberg, Halle, Germany
(amendment); Convention de Partenariat
CIRC@60, Campus Sciences-U, Lyon,
France; and Ecole Brassart, France.

R ESOURCE MOBILIZATION

The Director’s Office continues to drive a
coherent and proactive resource mobili-
zation strategy, engaging major donors,
foundations, and high-net-worth indi-
viduals to secure donations that support
IARC’s mission of advancing cancer
research and prevention. This global
outreach has already yielded notable
successes. The CanScreen5 programme,
supported by the Sabin Vaccine Insti-
tute, has established regional hubs and
training for cancer screening managers
worldwide. The Union for International
Cancer Control (UICC) is funding the
upcoming IARC Handbooks volume on
lung cancer screening, providing guide-
lines for effective screening. The Gulf
Center for Disease Prevention and Control
is supporting the RESET-Gulf project to
improve cancer screening, surveillance,
and communication in the Gulf Region
through capacity-building and training.
In addition, the Charities Aid Foundation
(CAF) United Kingdom contributed to the
IARC@60 initiative, helping to mark the
Agency’s 60th anniversary with a dedi-
cated scientific conference.

COMMUNICATION AND DISSEMINATION

During the 2024-2025 biennium, the
Director’s Office advanced its commu-
nication strategy across three intercon-
nected axes: (i) institutional communi-
cation, to increase the visibility of the
Agency; (ii) dissemination for impact,
to broaden the reach and influence of
IARC'’s scientific activities; and (iii) fund-
raising and resource mobilization commu-
nication, to enhance income generation
through campaigns, events, and donor
engagement.

A milestone initiative will be the IARC@60
conference, to be held in May 2026. This
event will bring together leading global
experts in cancer research, highlight
IARC'’s scientific achievements and public
health contributions, and showcase its
strategic value. Beyond celebrating the
Agency’s history, the conference will
serve as a platform to foster collabora-
tion, strengthen international partner-
ships, and attract new Participating
States, expanding IARC’s global reach
and impact in cancer research and
prevention.



IARC RESEARCH TEAMS
INTRODUCTION

The IARC Research Teams, which were
introduced under the Medium-Term
Strategy 2021-2025, were established
to foster scientific collaboration across
the research Branches, reduce siloed
approaches, and enhance synergies on
closely related research topics.

The assessment of the IARC Research
Teams conducted in 2024-2025 un-
derscored their value in coordinating
IARC'’s scientific programmes, strength-
ening partnerships, increasing the vis-
ibility of IARC’s research, and fostering
the next generation of scientific leaders,
while also highlighting their significant
contributions to the implementation of
the Medium-Term Strategy 2021-2025.
The |ARC Research Teams (https:/
www.iarc.who.int/research-teams/) now
focus on two priorities: (i) Cancer Types
Teams, which focus on specific cancer
types, including supporting the WHO
global initiatives for childhood cancer,
cervical cancer, and breast cancer; and
(ii) Innovation Teams, such as the Risk
Assessment and Early Detection Team
(RED). As RED transitions from the
Genomic Epidemiology Branch (GEM)
to the Early Detection, Prevention, and
Infections Branch (EPR), its activities in
2024-2025 are outlined here.

RISK ASSESSMENT AND EARLY
DeTECTION TEAM (RED) ACTIVITIES

RED has 16 members, comprising scien-
tists, early career and visiting scientists,
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and other personnel from 14 countries.
Active areas of research include lung
cancer epidemiology and early detec-
tion, modifiable risk factors for cancer
(tobacco use, opioid use, and body
adiposity), multicancer early detection,
and biomarkers for early detection of
cancers driven by human papillomavi-
rus (HPV) infection (Figure 1A). RED
leverages large international consortia
of prospective studies and expertise
in observational epidemiology and risk
assessment. In January 2026, RED will
move from the Genomic Epidemiology
Branch (GEM) to the Early Detection,
Prevention, and Infections Branch
(EPR), to reflect its translational focus.

A major focus of RED is studying
approaches to optimize lung cancer
screening with low-dose computed
tomography (LDCT). This work leverages
the Lung Cancer Cohort Consortium
(LC3; https://ic3.iarc.who.int/), which
involves 26 population cohorts with
3 million participants and about 70 000
incident lung cancers (Figure 1B). A
recent LC3 study benchmarked risk pre-
diction tools and identified models that
reliably estimate lung cancer risk (Feng
et al., 2024a), and studies showed that
lower education level is associated with
higher lung cancer risk in people with a
history of smoking but not in people who
never smoked (Onwuka et al., 2025).
In France, a modelling study informed
a national screening pilot programme;
the study estimated that 10 000 lung
cancer deaths could be prevented over
5years and showed that individual
risk-based eligibility criteria were more
efficient than categorical criteria (Feng

et al.,, 2025). Another initiative aims to
develop a biomarker-based risk model
to better identify individuals who could
benefit from LDCT screening. This
work involved proteomics studies that
identified markers of lung cancer risk
and nodule malignancy. Together with
collaborators, RED developed the
Integrative Analysis of Lung Cancer
Etiology and Risk (INTEGRAL) protein
panel. A risk model incorporating age,
smoking, and 13 markers has now been
validated across the LC3, with superior
performance over existing risk assess-
ment tools.

In the area of modifiable risk factors,
RED studies have focused on tobacco
use and body adiposity. A recent article
highlighted the golden opportunity that
LDCT lung cancer screening brings to
advance smoking cessation, by offering
robust and evidence-based cessation
support to the 50% of screening partici-
pants who currently smoke (Figure 1C)
(Sheikh and Weiderpass, 2025). A par-
allel study highlighted the importance
of smoking cessation for patients with
cancer, because it offers survival ben-
efits that exceed those of most pharma-
cological treatments. A recent analysis
on body adiposity highlighted specific
risk factors that shed light on the mech-
anistic pathways through which obesity
causes renal cancer.

After opium consumption was classified
by the JARC Monographs programme as
carcinogenic to humans (Group 1), RED
hypothesized the carcinogenic potential
of pharmaceutical opioids, given their
structural and functional similarity to
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Figure 1. (A) Major research areas of the IARC Risk Assessment and Early Detection Team (RED); (B) the Lung Cancer Cohort Consortium (LC3;
https://ic3.iarc.who.int/) brings together data and biospecimens from 3 million participants in 26 prospective cohorts worldwide; (C) framework
to guide the implementation and evaluation of smoking cessation interventions in lung cancer screening programmes. (A) © IARC. (B) Compiled
from Robbins et al. (2023). Design and methodological considerations for biomarker discovery and validation in the Integrative Analysis of
Lung Cancer Etiology and Risk (INTEGRAL) Program. Ann Epidemiol. 77:1-12. https://doi.org/10.1016/j.annepidem.2022.10.014 PMID:36404465
and https://lc3.iarc.who.int/. (C) Reproduced from Sheikh and Weiderpass (2025). © Sheikh M, Weiderpass E 2025.
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opium. To investigate this hypothesis,
RED launched the Opioid Cohort Con-
sortium (OPICO) in 2024, and the initial
results show that regular use of phar-
maceutical opioids is associated with
increased risk of opium-related cancers
(Sheikh et al., 2025).

Advances in genomics have spurred
multicancer early detection tests, which
aim to screen for many cancers from a
single blood draw. Industry promotion
of alternative end-points in randomized
trials raises concerns about commercial
determinants of health. In this context,
a study by RED found that incidence of
late-stage disease may serve as a sur-
rogate for cancer-specific mortality for
some cancer types but not others (Feng
et al.,, 2024b), complicating aggregated
outcomes in multicancer detection trials.
A viewpoint article outlined broader
issues in weighing benefits and harms of
multicancer screening (Robbins, 2024).

In line with the transition to EPR and
IARC’s 2030 targets, RED will expand
its portfolio with funded and policy-
forming studies on the effectiveness
and implementation of smoking cessa-
tion and risk-based screening. Another
initiative will develop standards of
evidence on the use of surrogate end-
points for cancer screening.

IARC EqQuiTy AND DIVERSITY
Abpvisory Groupr (EDAG)

The IARC Equity and Diversity Advi-
sory Group (EDAG) actively promotes
equity, diversity, and inclusion at IARC.
This is achieved through initiatives to
foster an inclusive culture, ensure fair
treatment, enable development of all
personnel, and promote equal access
to opportunities for learning and career
advancement. The EDAG is in the pro-
cess of finalizing terms of reference for
its operations.

Each year during this biennium, to mark
International Women’s Day, the EDAG
and the Respectful, Safe, and Healthy
Work Environment (RSHWE) initiative
hosted an in-house round-table discus-
sion led by IARC personnel. A panel
discussion on Equity, Diversity, and
Inclusion with two external presenters
was also organized. These events were
all highly attended. The IARC Award for
Women in Cancer Research was not
presented during this biennium.

As part of the annual Pride Month cele-
brations, the EDAG organized LGBTQ+
After-Work Social events. These events
have been successful, and EDAG hopes
to continue them in the future.

Dispensers containing free menstrual
hygiene products were installed in rest-
rooms on each floor of the IARC building.

The EDAG’s disability awareness work
continued, with activities held on the
International Day of Persons with Dis-
abilities. Discussions continued with
external partners, including Interpol and
Eurocontrol.

Overall, the EDAG continues to dem-
onstrate its commitment to fostering a
diverse and inclusive culture at IARC.

[ARC Cross-CuTTING WORKING
GRrouP ON CANCER PREVENTION
KNOWLEDGE TRANSLATION AND
TrANSFER (KTT WG)

The IARC Cross-Cutting Working Group
on Cancer Prevention Knowledge Trans-
lation and Transfer (KTT WG), which
was created in 2020, aims to translate
the evidence on cancer prevention pro-
duced by IARC and its collaborators and
disseminate it to specific stakeholders
involved in decision-making, such as
policy-makers.

For this purpose, IARC Evidence Sum-
mary Briefs on different topics, submit-
ted by IARC personnel and selected
by the IARC/WHO Editorial Board, are
produced. These IARC Evidence Sum-
mary Briefs may assist in accelerating
the adoption and implementation of evi-
dence-based strategies, while creating
new opportunities for capacity-building
and research.

Figure 2. The dedicated webpage of the IARC Evidence Summary Briefs series (https://www.iarc.who.int/evidence-summary-briefs-series/)
shows the three Briefs launched during the 2024-2025 biennium.
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During the 2024-2025 biennium, the
KTT WG published three new IARC Evi-
dence Summary Briefs, on (i) maternal
orphans due to cancer, (ii)alcohol, a
major preventable cause of cancer, and
(iii) thermal ablation for the treatment of
cervical precancer (Figure 2). To date, a
total of seven IARC Evidence Summary
Briefs have been published.

In 2024, the KTT WG revised its terms
of reference and internal processes
as requested by the Director, and they
were approved. In 2025, internal events
were organized to increase the visibility
of the initiative within the Agency and to
encourage |IARC personnel to partici-
pate by submitting their suggestions for
research topics.

IARC 60TH ANNIVERSARY (IARC@60)

IARC is celebrating six decades with
a forward-looking programme. The
IARC 60th anniversary (IARC@60)
campaign was officially launched on
7 May 2025 during the Governing Coun-
cil session, marking the start of a vibrant
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programme of activities to celebrate the
Agency’s 60th anniversary and energize
the international cancer research com-
munity.

During one full year (from May 2025 until
May 2026), the campaign will feature a
series of global seminars and webinars,
each showcasing IARC’s key research
priorities and facilitating knowledge shar-
ing among scientists and stakeholders
across continents. Educational outreach
has been a cornerstone of the campaign,
with a range of initiatives including edu-
cational videos, interactive social media
campaigns, and the publication of com-
pelling feature stories from researchers.

As a tribute to the people who have
shaped the Agency’s legacy, the
IARC@60 campaign features a photo-
graphic exhibition showcasing 60 unique
roles at IARC, shining a spotlight on the
Agency’s greatest strength: the dedica-
tion and diversity of its personnel.

In addition, the IARC@60 campaign has
promoted new collaborative projects

and partnerships with IARC Participa-
ting States and research institutions,
specifically aimed at capacity-building
and the reduction of cancer disparities
in underserved regions. The campaign’s
community engagement activities have
strengthened ties between researchers,
the public, and global health partners,
reinforcing a shared commitment to inno-
vative cancer prevention and control.

Looking forward, the capstone event of
the campaign will be the IARC@60 con-
ference, to be held in May 2026. This
major gathering is set to bring together
leading scientists, policy-makers, and
public health experts for discussions
on current trends, challenges, and the
future of cancer research and preven-
tion. The conference will provide a
prominent platform for sharing scientific
advances, fostering cross-generational
dialogue, and charting the Agency’s
vision for the years ahead, ensuring that
the momentum of the IARC@60 cam-
paign continues to inspire action well
beyond this anniversary year.



Laboratory research is central to IARC’s
mission, underpinning investigations into
cancer causes and mechanisms. The
IARC Laboratory Steering Committee
(LSC) oversees core laboratory facili-
ties across five research Branches —
Genomic Epidemiology (GEM), Nutrition
and Metabolism (NME), Epigenomics
and Mechanisms (EGM), Early Detec-
tion, Prevention, and Infections (EPR),
and Evidence Synthesis and Classifica-
tion (ESC) — and advises the Director on
their strategic use.

The role of the IARC Biobank Steering
Committee (BSC) is to support biobank-
ing activities at the Agency and advise
the Director on their strategic develop-
ment.

During the 2024-2025 biennium, the
activities of the BSC were largely dedi-
cated to supporting the International
Organization for Standardization (1SO)
20387 accreditation for the IARC Biobank,
establishing a new IARC-wide roster
system, and preparing the IARC Medium-
Term Strategy 2026-2030. 1SO 20387

COMMITTEES

LABORATORY STEERING COMMITTEE (L.SC)

During the 2024-2025 biennium, the
LSC, in close collaboration with Labora-
tory Support, Biobanking, and Services
(LSB) and the Administrative Services
Office (ASO), coordinated the integration
of new technical platforms to maintain
IARC’s leadership in laboratory-based
research, and ensured comprehensive
equipment maintenance, including the
development of a new budget frame-
work to reflect real laboratory needs
and costs. The LSC also proposed
streamlined procedures to facilitate the

certification is becoming mandatory for
large international biobanks and requires
months of work and operational reorga-
nization to be obtained. The BSC sup-
ported the Laboratory Support, Bio-
banking, and Services (LSB) personnel
throughout this process, reviewing critical
documents and appraising overall prog-
ress, which should be completed by 2027.
Because outsourcing of the roster could
not be envisaged for IARC, the BSC con-
tributed to negotiating and implement-
ing a new IARC-wide roster since early
2025 to cover the needs of the IARC

launch of laboratory-based projects and
provided recommendations to strengthen
the visibility and integration of labora-
tory research in the forthcoming IARC
Medium-Term Strategy 2026—-2030.

Finally, the LSC fostered external collab-
orations, notably through a joint sympo-
sium with the Structure Fédérative de
Recherche (SFR) Biosciences and the
Centre International de Recherche en
Infectiologie (CIRI), reinforcing IARC'’s
role as a hub for partnerships.

BioBank STEERING CoMMITTEE (BSC)

Biobank while increasing the number of
participants. The Medium-Term Strate-
gy 2026-2030 for the IARC Biobank
was also discussed, including plans on
staffing, training, external funds, Open
Science, and strategic communication,
as well as maintenance and infrastructure
upgrades. Finally, the BSC oversaw the
process of retiring a small number of col-
lections where samples were exhausted
and/or data were unavailable.

COMMITTEES



The IARC Committee for Information
Security Oversight (CISO) provides
strategic guidance and oversight on
information security matters, ensuring
the protection of the Agency’s data and
information technology (IT) systems,
including all technology and equip-
ment used for generating, transmitting,
storing, maintaining, or processing data
(software, hardware, and telecommuni-
cation tools).

The CISO advises on strategy, policy,
risk management, and incident response,

The IARC Data Science Steering
Committee (DSSC) provides strategic
guidance for IARC’s data science activ-
ities, covering bioinformatics, biostatis-
tics, computational biology, and scientific
information technology (IT). It fosters
collaboration across disciplines, advises
on the development of the Scientific IT
Platform, and ensures that IARC’s data
science capacity aligns with the Agency’s
Medium-Term Strategy.

The IARC Ethics Committee (IEC)
ensures that research conducted or
supported by IARC conforms to inter-
national ethical standards for research
involving humans. The IEC ethical review
is complementary to local and/or national
ethical approval. During the 20242025
biennium, the IEC was composed of nine
senior individuals of diverse backgrounds
and nationalities. The IEC is chaired by
Professor Samar Al-Homoud, supported
by the vice-chairperson Professor
Béatrice Fervers and by Dr Chiara
Scoccianti as the secretary. An external
Ethics Advisory Group (EAG) provides
guidance on an ad hoc basis on areas
where specialist expertise is required.

During the 2024-2025 biennium (up
to June 2025), the IEC evaluated 99
new projects and 54 resubmissions of
projects previously reviewed by the IEC.
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COMMITTEE FOR INFORMATION SECURITY OVERSIGHT (CISO)

ensuring that security measures align
with IARC’s regulatory framework and
research mandate. It reviews and recom-
mends implementation strategies, as-
sesses risks, and oversees the develop-
ment of incident response plans. The
CISO also ensures that policies on infor-
mation security matters are regularly
updated and are compliant with best
practices, and provides regular updates
and recommendations on information
security matters to the Director, the
Director of Administration and Finance,
and the Senior Advisory Team.

During the 2024-2025 biennium, the
CISO’s terms of reference were revised
to better reflect the evolving IT landscape
and strengthen its strategic focus. The
CISO also welcomed new members,
including an administrative assistant,
a data manager, and an early career
scientist, broadening the committee’s
perspective and bringing valuable exper-
tise in data management and analysis
and administrative procedures.

Data Science STEERING ComMmITTEE (DSSC)

During the 2024-2025 biennium, the
DSSC oversaw the continued expan-
sion of the Scientific IT Platform as a
cornerstone of IARC research, includ-
ing pilot initiatives enabling secure
data access for external collaborators
and the renewal and unification of the
IARC storage system to ensure sustain-
ability and efficiency. The DSSC also
reinforced training opportunities across
the Agency, with courses in advanced

The IEC continued to support the IARC
principal investigators with its procedure
for expedited review, clearing an average
of 60% of projects between official
meetings. The IEC acknowledges the
significant increase in workload and is
actively exploring solutions to support the
secretary and to expand its membership.

The IEC updated its standard operating
procedures (SOPs) to clarify the respon-
sibilities of IARC principal investigators,
including the requirement to provide
official confirmation of local exemptions
and the inclusion of new categories of
studies under regular submissions and
notifications. The IEC also revised its
website to include new templates for
informed consent and assent, guidance
on ethical aspects of artificial intel-
ligence, and recommended training
resources. |[EC members and I|ARC

statistical methods, genomics, program-
ming, and data visualization, as well
as targeted sessions on Open Science
practices, including the FAIR principles
(Findable, Accessible, Interoperable,
and Reusable). Through these initia-
tives, the DSSC strengthened IARC’s
ability to manage complex datasets and
apply cutting-edge methods in cancer
research.

Ernics CommiTTEE (IEC)

personnel participated in targeted train-
ing sessions on Research Electronic
Data Capture (REDCap), the revised
Declaration of Helsinki, WHO guidance
on artificial intelligence, and international
research ethics. These efforts aimed to
strengthen ethical oversight and capacity
in line with evolving research practices
and global standards. To strengthen
collaborative opportunities, the IEC sec-
retary engaged with WHO and other
United Nations agencies by attending
remote seminars and inter-agency ses-
sions on bioethics, and contributed to
discussions with European Union entities
such as the Biobanking and BioMo-
lecular resources Research Infrastruc-
ture—European Research Infrastructure
Consortium (BBMRI-ERIC), focusing on
shared ethical priorities, including data
protection, genetic privacy, and consent
management.



The mission of the IARC Occupational
Health and Safety Committee (OHSC) is
to ensure, in close collaboration with the
Staff Physician and the IARC administra-
tion, that optimal working conditions are
provided for IARC personnel.

The OHSC consists of members who
represent each floor of the building, the
Staff Association Committee (SAC), the
Administrative Services Office (ASO),

In 2024, the IARC Staff Association
Committee (SAC) focused on the Work
Climate Survey, which revealed dimin-
ished well-being among a significant
proportion of respondents. In 2025, the
SAC conducted a targeted harassment
survey, identifying 52 cases of alleged
harassment. These findings were pre-
sented at the Governing Council ses-
sion in May 2025, where Canada and
the Russian Federation expressed con-
cern and requested regular updates on
progress.

The IARC Sustainable Research Agency
Committee (SRAC) was established to
position IARC as a global model for sus-
tainable research and to ensure a coor-
dinated and integrated approach to sus-
tainability across IARC’s governance,
research, and support activities. Its
core missions also include developing
an action plan to reduce the Agency’s
environmental impact while maintaining
operational efficiency.

To achieve this and in line with the
IARC Medium-Term Strategy, the United

OccuPATIONAL HEALTH AND SAFETY COMMITTEE (OHSC)

the Laboratory Safety Officer, and the
Staff Physician. Between September
2022 and September 2024, Dr Berth
Ntanga Atik was part of the OHSC, in her
role as Staff Physician. However, since
September 2024 IARC has not had a
Staff Physician.

During the 2024-2025 biennium, the
OHSC published a comprehensive risk
assessment document for the IARC

To strengthen and formalize SAC-man-
agement relations, the committee devel-
oped a draft memorandum of under-
standing; however, it was not finalized
before the SAC elections. The newly
elected SAC is currently reviewing it.

Fulfilling its mandate, the SAC actively
engaged in the Global Executive Office,
the Global Staff Management Council,
and the Federation of International Civil
Servants’ Associations (FICSA) Council,
promoting staff welfare, policy reform,

premises and associated activities,
prepared an action plan for the mitigation
of major risks, and, with the help of the
IARC administration, identified a budget
to minimize major risks. Together with
ASO, the OHSC is directly involved in
and oversees the implementation of the
action plan.

StAFF AssociaTION COMMITTEE (SAC)

and employment conditions across the
United Nations system. The June 2025
elections had a record number of can-
didates and resulted in a fully staffed
10-member SAC, in contrast to the pre-
vious term, when the SAC operated with
only six members.

SusTAINABLE RESEARCH AGENCY COMMITTEE (SRAC)

Nations Strategy for Sustainability Ma-
nagement (2020-2030), and the Green-
ing the Blue initiative, the SRAC focuses
on raising awareness, engaging person-
nel, monitoring key sustainability indi-
cators, providing recommendations to
senior management, and liaising with the
United Nations, WHO, and local entities.

The SRAC includes representatives from
research Branches and support ser-
vices, covering all IARC Pillars. During
the 2024-2025 biennium, the SRAC
launched internal initiatives and events

on sustainable transportation, food, and
climate change and began a carbon foot-
print assessment to serve as a baseline
for the action plan, which will be imple-
mented more rigorously in the next bien-
nium to create a visible and measurable
impact.

COMMITTEES



GOVERNING AND ScIENTIFIC COUNCILS

The International Agency for Research
on Cancer (IARC) was established in
May 1965, through a resolution of the
Eighteenth World Health Assembly,
as an extension of the World Health
Organization, after a French initiative. It
is governed by its own governing bodies:
the IARC Governing Council and the
IARC Scientific Council.

GOVERNING COUNCIL

IARC’s general policy is directed by a
Governing Council, composed of the
Representatives of Participating States
and of the Director-General of the World
Health Organization (WHO). It meets
every year in ordinary session in Lyon,
usually within the two weeks before
or after the opening of the WHO World
Health Assembly. The Governing Council
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elects IARC’s Director for a 5-year term.
The Council re-elected Dr Elisabete
Weiderpass in May 2023 to serve for a
second 5-year term as from 1 January
2024. The chairperson of the Governing
Council prepares the meetings together
with the Secretariat and advises the
Director throughout the year.

SciENTIFIC COUNCIL

The Scientific Council consists of highly
qualified scientists selected on the basis
of their technical competence in cancer
research and allied fields. Members of
the Scientific Council are appointed as
experts and not as representatives of
Participating States. When a vacancy
arises onthe Scientific Council, the Partici-
pating State that nominated the departing
member may nominate up to two experts

to replace that member. Scientific Council
members are appointed for 4-year terms
by the Governing Council. The Scientific
Council reviews the scientific activities of
the Agency and makes recommendations
on its programme of permanent activities
and priorities. The Scientific Council
meets every year in ordinary session in
late January—early February.

BUDGET

IARC activities are partially funded by the
regular budget contributions paid by its
Participating States. In addition, substan-
tial funding comes from extrabudgetary
sources, mainly grant awards, both
national and international. The regular
budget for the 2026-2027 biennium
was approved in May 2025 at a level of
€53 522 415.



PARTICIPATING STATES AND REPRESENTATIVES AT [ARC GOVERNING COUNCIL'S
SixTy-SixTH SESsION, 15-16 M Ay 2024 (HyBRID FORMAT)

FRANCE

Professor Norbert Ifrah, Chairperson
Président, Institut national du Cancer
(INCa)

Boulogne-Billancourt

Mr Nicolas Albin

Ministére de ’'Enseignement supérieur
et de la Recherche

Paris

Dr Thomas Dubois

Responsable des affaires européennes
et internationales

Institut national du Cancer (INCa)
Boulogne-Billancourt

AUSTRALIA

Professor Dorothy Keefe,
Vice-Chairperson

Chief Executive Officer, Cancer
Australia

Surry Hills, New South Wales

Ms Lisa Malloy

International Policy Advisor, Cancer
Australia

Surry Hills, New South Wales

[RELAND

Mr James Scully, Rapporteur
Department of Health

Dublin

Dr Joanne Ui Chrualaoich
Department of Health
Dublin

AUSTRIA

Ms Elisabeth Tischelmayer

Austrian Federal Ministry of Education,
Science and Research

Vienna

BELGIUM

Ms Eloise Delforge

Attachée, Relations internationales
SPF Santé publique, Sécurité de la
Chaine alimentaire et Environnement
Brussels

Ms Anne Swalué

Attachée, Relations internationales
SPF Santé publique, Sécurité de la
Chaine alimentaire et Environnement
Brussels

BraziL

Dr Jo&o Paulo de Biaso Viola
Deputy Director-General

Instituto Nacional de Cancer (INCA)
Rio de Janeiro

Dr Ronaldo Corréa Ferreira da Silva
Senior Technologist, International Office
Instituto Nacional de Cancer (INCA)

Rio de Janeiro

Ms Livia de Oliveira Pasqualin
Science and Technology Analyst,
International Office

Instituto Nacional de Cancer (INCA)
Rio de Janeiro

CANADA

Dr Emma Ito

Assistant Director, Institute of Cancer
Research

Canadian Institutes of Health Research
Toronto, Ontario

Dr Madeleine Bird

Manager

Office of International Affairs for the
Health Portfolio

Public Health Agency of Canada
Montreal, Quebec

CHINA

Dr Yanhong Guo
Director-General, National Health
Commission of China

Beijing

Professor Jie He

Director, National Cancer Center of
China

Beijing

Ms Ying Li

Deputy Division Director, National
Health Commission of China
Beijing

Ms Yawei Zhang

Consultant, National Cancer Center of
China

Beijing

Mr Wengiang Wei

Consultant, National Cancer Center of
China

Beijing

Mr Wanging Chen

Consultant, National Cancer Center of
China

Beijing

Mr Jun Du

Consultant, National Cancer Center of
China

Beijing

DENMARK

Dr Morten Frisch
Statens Serum Institut
Copenhagen

EcypT

Professor Mohamad Hassany
Assistant Minister of Health and
Population for Public Health and
Initiatives

Ministry of Health and Population
Cairo

Dr Khaled Atallah

Consul of Egypt in Geneva, Permanent
Mission of the Arab Republic of Egypt to
the United Nations

Geneva, Switzerland

Professor Maha Ibrahim

CEO of Specialized Medical Centers,
Ministry of Health and Population
Consultant of Pediatric Oncology and
Hematology, National Cancer Institute
Cairo University

Cairo
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94

Professor Hesham Elghazaly

Professor of Clinical Oncology, Ain
Shams University

Head, Presidential Initiative for Women’s
Health

President, Breast and Gynecological
International Cancer Society (BGICS)
Director, Faculty of Medicine, Ain
Shams Research Institute (MASRI)
Cairo

Dr Hatem Amer

Associate Minister of Health and
Population for International Relations
Ministry of Health and Population
Cairo

FINLAND

Dr Tuula Helander

Director, Biotechnology and Medicines
Unit

Ministry of Social Affairs and Health
Helsinki

GERMANY

Ms Marike Kranes
Federal Ministry of Health
Berlin
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HuNGARY

Professor Gabriella Liszkay
Head, Department of Oncological
Internal Medicine

National Institute of Oncology
Budapest

INDIA
No Representative

IrAN (IsLamic REPUBLIC OF)
No Representative

ITALy

Dr Mauro Biffoni

Istituto Superiore di Sanita
Rome

JAPAN

Dr Hitoshi Nakagama

President, National Cancer Center
Japan

Tokyo

Mr Masato lzutsu

Senior Coordinator for Global Health
International Affairs Division, Minister’s
Secretariat

Ministry of Health, Labour and Welfare
Tokyo

Dr Kanami Kobayashi

Deputy Director for Global Health
International Affairs Division, Minister’s
Secretariat

Ministry of Health, Labour and Welfare
Tokyo

Mr Tomohiro Matsuda

Head, Office of International Affairs
National Cancer Center Japan
Tokyo

Ms Kay Ohara

Manager, Office of International Affairs
National Cancer Center Japan

Tokyo

Morocco

Dr Latifa Awatef Belakhel

Head, Noncommunicable Diseases
Ministry of Health and Social Protection
Rabat

Dr Loubna Abousselham

Head, Cancer Prevention and Control
Service

Ministry of Health and Social Protection
Rabat



Dr Youssef Chami Khazraji

Lalla Salma Foundation for Cancer
Prevention and Treatment

Rabat

NETHERLANDS

Dr Susan Potting

Senior Policy Officer

Ministry of Health, Welfare and Sport
The Hague

Mr Pieter de Coninck

Senior Policy Officer

Ministry of Health, Welfare and Sport
The Hague

NoRrway

Professor Tone Bjgrge

Director, Centre for Translational
Research in Epidemiology

Department of Global Public Health and
Primary Care

University of Bergen

Bergen

Professor Pal Richard Romundstad
Norwegian University of Science and
Technology (NTNU)

Trondheim

QATAR

Dr Al-Hareth M. Al-Khater

Senior Consultant Medical Oncologist
Deputy Medical Director for Clinical
Affairs, National Center for Cancer Care
and Research

Chairperson, Healthcare Ethics
Committee

Hamad Medical Corporation

Doha

Dr Noora Al Hammadi

Chair and Senior Consultant, Radiation
Oncology

Deputy Medical Director for
Administrative Support Services,
National Center for Cancer Care and
Research

Hamad Medical Corporation

Doha

REepUBLIC OF KOREA

Ms Jinkyoung Jeong

Deputy Director, Division of Disease
Control Policy

Ministry of Health and Welfare
Sejong-si

Mr Yeol Kim

Head, Division of Public Health and
Social Support

National Cancer Center of Korea
Goyang-si Gyeonggi-do

Mr Sunghoo Hong

Deputy Manager, International
Cooperation Team

National Cancer Center of Korea
Goyang-si Gyeonggi-do

RussiAN FEDERATION

Dr Ekaterina Karakulina

Director, Department of Organization of
Medical Care and Sanatorium Treatment
Ministry of Health

Moscow

Dr Valeriya Gulshina

Deputy Director, Department of
Organization of Medical Care and
Sanatorium Treatment

Ministry of Health

Moscow

Mr Anton Minaev

Advisor, Permanent Mission of the
Russian Federation to the United
Nations Office

Geneva, Switzerland

Mr Ivan Tarutin

Third Secretary, Permanent Mission of
the Russian Federation to the United
Nations Office

Geneva, Switzerland

Dr Anna Shakhzadova

Deputy Director, P.A. Gertsen Moscow
Research Oncology Institute

Ministry of Health

Moscow

Dr Tigran Gevorkian

Deputy Director, N.N. Blokhin National
Medical Research Center of Oncology
Ministry of Health

Moscow

Dr Valeriy Breder

Head, Department of Antitumor Drug
Therapy

N.N. Blokhin National Medical Research
Center of Oncology

Ministry of Health

Moscow

Ms Liubov Pashigorova

Head of Administration, National
Medical Research Radiological Center
Ministry of Health

Obninsk

Ms Elena lozhits

Head, Department of International
Cooperation

N.N. Blokhin National Medical Research
Center of Oncology

Ministry of Health

Moscow

SAUDI ARABIA

Professor Mushabbab Al Asiri
Director of Saudi National Cancer
Center, Saudi Health Council National
Cancer Center

Riyadh

Dr Ali Saeed Al-Zahrani

Vice President of Research Center, King
Faisal Specialist Hospital

Riyadh

Professor Samar Alhomoud
Chairperson, IARC Ethics Committee
King Faisal Specialist Hospital and
Research Centre

Riyadh

SPAIN

Dr Elena Doménech Cruz
International Programmes Coordinator,
National Institute of Health Carlos IlI
Madrid

SWEDEN

Professor Jonas Oldgren
Secretary-General, Clinical Research
Swedish Research Council
Stockholm

SWITZERLAND

Mr Florian Dolder

Conseiller, Office fédéral de la santé
publique (OFSP)

Division Affaires internationales
Bern

UNITED KINGDOM OF GREAT BRITAIN
AND NORTHERN IRELAND

Dr Mark Palmer

Director of International Relations
Medical Research Council

London
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Dr Isobel Atkin
Programme Manager
Medical Research Council
London

UNITED STATES OF AMERICA

Dr W. Kimryn Rathmell

Director, National Cancer Institute,
National Institutes of Health
Bethesda, Maryland

Ms Sofija Korac

Deputy Health Attaché, Permanent
Mission of the United States to the
United Nations and other international
organizations in Geneva

Geneva, Switzerland

Dr Matthew Lim

Health Attaché, Permanent Mission of
the United States to the United Nations
and other international organizations in
Geneva

Geneva, Switzerland

Dr Satish Gopal

Director, Center for Global Health
National Cancer Institute, National
Institutes of Health

Rockville, Maryland
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Ms Dalana Johnson

Advisor for Strategic Partnerships and
Intergovernmental Relations, Center for
Global Health

National Cancer Institute, National
Institutes of Health

Rockville, Maryland

Mr Mark Daghir

Political Associate, Permanent
Mission of the United States to the
United Nations and other international
organizations in Geneva

Geneva, Switzerland

Ms Christina Taylor

Global Health Officer
Department of Health and Human
Services

Washington, DC

Dr Maya Levine

Acting Director, Multilateral Relations,
Office of Global Affairs

Department of Health and Human
Services

Washington, DC

WoRLD HEALTH ORGANIZATION

Dr Bente Mikkelsen

Director, Noncommunicable Diseases
WHO headquarters

Geneva, Switzerland

Ms Holly Moore
Principal Legal Officer
WHO headquarters
Geneva, Switzerland

OBSERVERS

SciENTIFIC COUNCIL
Dr Manami Inoue
Chairperson

Dr Luis Felipe Ribeiro Pinto
Vice-Chairperson

UNION FOR INTERNATIONAL CANCER
ControL (UICC)

Dr Cary Adams

Chief Executive Officer

Geneva, Switzerland

EXTERNAL AUDIT

Ms Ritu Dhillon

Director of External Audit (WHO)
Office of the Comptroller and Auditor
General of India

Geneva, Switzerland

Ms Shailendra Vikram

Director of External Audit (WHO)
Office of the Comptroller and Auditor
General of India

Geneva, Switzerland



PARTICIPATING STATES AND REPRESENTATIVES AT [ARC GOVERNING COUNCIL'S
SIXTY-SEVENTH SESSION, 6-8 MAY 2025 (HyYBRID FORMAT)

FRANCE

Professor Norbert Ifrah, Chairperson
Président, Institut national du Cancer
(INCa)

Boulogne-Billancourt

Mr Nicolas Albin

Ministére de ’'Enseignement supérieur
et de la Recherche

Paris

Dr Thomas Dubois

Responsable des affaires européennes
et internationales

Institut national du Cancer (INCa)
Boulogne-Billancourt

Ms Roxane Berjaoui

Conseillére, Ministére du Travail, de la
Santé, des Solidarités et des Familles
Direction générale de la Santé,
Bureau des Affaires européennes et
internationales

Paris

Ms Aya Amour

Conseillere, Enjeux multilatéraux de la
santé

Ministére de I'Europe et des Affaires
étrangeéres

Sous-direction des enjeux globaux et
de la gouvernance des organisations
internationales

Paris

AUSTRALIA

Professor Dorothy Keefe,
Vice-Chairperson

Chief Executive Officer, Cancer
Australia

Surry Hills, New South Wales

Ms Merilyn Penn, Rapporteur
International Policy Advisor, Cancer
Australia

Surry Hills, New South Wales

AUSTRIA

Ms Elisabeth Tischelmayer

Austrian Federal Ministry of Women,
Science and Research

Vienna

BeLGium

Mr Arno De Potter

Administration Relations internationales
SPF Santé publique, Sécurité de la
Chaine alimentaire et Environnement
Brussels

Ms Anne Swalué

Attachée, Relations internationales
SPF Santé Publique, Sécurité de la
Chaine alimentaire et Environnement
Brussels

BraziL

Dr Jodo Paulo de Biaso Viola
Director of Research and Innovation,
Deputy Director-General

Instituto Nacional de Cancer (INCA)
Rio de Janeiro

Ms Livia de Oliveira Pasqualin
Science and Technology Analyst,
International Office

Instituto Nacional de Cancer (INCA)
Rio de Janeiro

Dr Ronaldo Corréa Ferreira da Silva
Science and Technology Analyst,
International Office

Instituto Nacional de Céncer (INCA)
Rio de Janeiro

CANADA

Dr Fei-Fei Liu

Scientific Director, Institute of Cancer
Research

Canadian Institutes of Health Research
Toronto, Ontario

Ms Kimberley Dayman

Counsellor

Permanent Mission of Canada to the
Office of the United Nations
Geneva, Switzerland

CHINA

Mr Guangming Gao

Deputy Director-General, National
Health Commission of China
Beijing

Professor Jie He

Director, National Cancer Center of
China

Beijing

Mr Tao Wei

Consultant, National Health Commission
of China

Beijing

Ms Biyue Pan

Consultant, National Health Commission
of China

Beijing

Ms Yawei Zhang

Chairperson, Department of Cancer
Prevention and Control

National Cancer Center of China
Beijing

Mr Wengiang Wei

Director, Office of Cancer Registry
National Cancer Center of China
Beijing

Ms Ni Li

Deputy Director, Office of Cancer
Screening

National Cancer Center of China
Beijing

DENMARK

Dr Morten Frisch

Statens Serum Institut

Department of Epidemiology Research
Copenhagen

EcypT

Professor Mohamad Hassany
Assistant Minister of Health and
Population for Public Health and
Initiatives

Ministry of Health and Population
Cairo

Dr Hatem Amin

Executive Director, National Initiative for
Women'’s Health

Director, Sohag Oncology Center
Ministry of Health and Population

Cairo

Dr Mohamed Gamal (attended remotely)
Member of Coordination and External
Support Unit

Assistant Minister of Health for Projects
and Public Health Initiatives Office
Ministry of Health and Population

Cairo
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FINLAND

Dr Mika Salminen

Director-General, Finnish Institute for
Health and Welfare

Helsinki

Dr Tuula Helander
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Pierre Martinez, Delphine Maucort-Boulch, Jean-Michel Maury, Caroline Moyret-Lalle, Pierre Saintigny, Séverine Tabone-Eglinger, Emmanuel
Vian, Alain Viari, Thomas Walter, Lyon, Szilvi Ecsedi, Nice, Anne Boland, Jean Francois Deleuze, Nicolas Girard, Marcel Goldberg, Gianluca
Severi, OWKIN (artificial intelligence company), Paris, France; Thorsten Ecke, Anja Rabien, Berlin, Noemi Bender, Nicole Brenner, Evangelia
Christodoulou, Rudolf Kaaks, Michael Pawlita, Lea Schroeder, Tim Waterboer, Heidelberg, Germany; Beatrice Wiafei Addai, Kumazi, Ghana;
Elena Fountzilas, Athens, Greece; Mauricio Villegas, Guatemala City, Guatemala; Péter Nyirady, Tibor Szarvas, Budapest, Hungary; Rajesh
Dikshit, Sharayu Mhatre, Mumbai, India; Jajah Fachiroh, Ery Kus Dwianingsih, Yogyakarta, Indonesia; Gholamreza Roshandel, Gorgan, Mojgan
Asgari, Reza Malekzadeh, Hossein Poustchi, Kazem Zendehdel, Tehran, Islamic Republic of Iran; Ugo Pastorino, Milan, Valentina Fiano, Lorenzo
Richiardi, Turin, Italy; Hadrien Charvat, Tatsuhiro Shibata, Tokyo, Japan; Diana Menya, Eldoret, Francis Makokha, Thika, Shahin Sayed, Nairobi,
Kenya; Fadi Sami Farhat, Beirut, Lebanon; Sonata Jarmalaite, Vilnius, Lithuania; Beena Devi, Kuching, Malaysia; Charles Dzamalala, Blantyre,
Charles Mebedi, Lilongwe, Wanangwa Chisenga, Zomba, Malawi; Janett Caballero Jasso, Felipe Vaca-Paniagua, Mexico City, Eva Maria
Gobmez, Toluca de Lerdo, Mexico; Hind Mrabti, Fez, Morocco; Anke Van Den Berg, Groningen, Jules Derks, Anne-Marie Dingemans, Ernst-Jan
Speel, Maastricht, Hans Clevers, Utrecht, The Netherlands; Randi Mjelde Heimdal, Bergen, Arnulf Langhammer, Levanger, Hilde Langseth,
Mari Nygard, Giske Ursin, Oslo, Torkjel Sandanger, Tromsg, Kristian Hveem, Eivind Ness-Jensen, Trondheim, Norway; Shahid Pervez, Karachi,
Pakistan; Maria Lucila Gonzalez Donna, Laura Mendoza, Asuncidn, Paraguay; Carlos Castafieda, Lima, Peru; Beata Swiatkowska, Lodz, Jolanta
Lissowska, Warsaw, Poland; Carmen Jeronimo, Porto, Portugal; Dana Mates, Stefan Rascu, Cristian Sima, Jinga Viorel, Bucharest, Romania;
Anush Mukeriia, David Zaridze, Maria Zvereva, Moscow, Russian Federation; Sasa Milosavljevi¢, Miodrag Ognjanovic, Belgrade, Serbia; Laia
Alemany, Laura Costas-Caudet, Talya Dayton, Abel David Gonzalez, Paolo Di Tommaso, Evan Floden, Nuria Lopez-Bigas, Victor Moreno,
Barcelona, Juan Castafio, Cordoba, Javier Oliver, Malaga, Juan Sandoval, Valencia, Spain; Anders Malarstig, Solna, Mikael Johansson, Bérje
Ljungberg, Umea, Goéran Frans Emanuel Laurell, Uppsala, Sweden; Blandina Theophil Mmbaga, Moshi, United Republic of Tanzania; Suleeporn
Sangrajrang, Bangkok, Taned Chitapanarux, Anak lamaroon, Chiang Mai, Kanyanatt Kanokwiroon, Surasak Sangkhathat, Songkhla, Thailand;
Eduard Stakhovski, Kyiv, Ukraine; George Davey-Smith, Tom Dudding, Richard Martin, Andrew Ness, Bristol, Rebecca Fitzgerald, A. Redmond,
Nick Wareham, Cambridge, Archie Campbell, Edinburgh, David Conway, Nigel Jamieson, Ruth Jarrett, Alastair Ross, Glasgow, Rosamonde
Banks, Matthew Callister, Leeds, Marc Gunter, David Muller, Peter Sasieni, London, Haval Balata, Phil Crosbie, Mikey Lebrett, Manchester, David
Baldwin, Nottingham, Joshua Atkins, Amjad Khan, Karl Smith-Byrne, Ruth C. Travis, Oxford, Laura Humphreys, Sarah Moody, Mike Stratton,
Hinxton, Minouk Schoemaker, Anthony Swerdlow, Sutton, United Kingdom; Mauricio Cuello, Adriana Della Valle, Montevideo, Uruguay; Ying
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Wang, Atlanta, Judith Hoffman-Bolton, Farin Kamangar, Betty May, Kala Visvanathan, Baltimore, I-Min Lee, Howard Sesso, Boston, Nicholas
F. Schelcht, Buffalo, Boston, Alyssa Clay-Gilmour, Columbia, Lara Sucheston-Campbell, Columbus, Katherine Hoadley, Chapel Hill, Sophia
Wang, Duarte, Michael Gieske, Edgewood, Loic Le Marchand, Honolulu, Christopher I. Amos, Houston, Gypsamber D’'Souza, Maryland, Neil
Hayes, Memphis, William J. Blot, Qiuyin Cai, Loren Lipworth, Xiao Ou Suh, Martha Shrubsole, Wei Zheng, Nashville, llir Agalliu, Jiyoung Ahn,
Alan Arslan, Ophira Ginsburg, Richard Hayes, Vijai Joseph, Sandra W. Smoller, New York, Christopher Counter, North Carolina, Wendy Cozen,
Orange, Brenda Diergaarde, Jian-Min Yuan, Pittsburgh, Jon Steingrimsson, Providence, Demetrius Albanes, Christine D. Berg, Sonja Berndt,
Neil Caporaso, Stephen Chanock, Anil K. Chaturvedi, Li C. Cheung, Neal Freedman, Kathy Helzlsouer, Allan Hildesheim, Wen-Yi Huang,
Hormuzd Katki, Aimée R. Kreimer, Rebecca Landy, Linda Liao, Mark Purdue, Nat Rothman, Meredith Shiels, Stephanie J. Weinstein, Rockville,
Susan Slager, Rochester, Jose Zevallos, Saint Louis, Ludmil Alexandrov, San Diego, Allan Balmain, Kim Rhoads, San Francisco, Chu Chen,
Alison Feder, Kelley Harris, Seattle, Calvin Kuo, Julia Palacios, Noah Rosenberg, Stanford, Jaehee Kim, Cornell, Lesley Tinker, Washington,
Meredith C.B. Adams, Chris Gillette, Mara Z. Vitolins, Winston-Salem, USA..

NuTRrITION AND METABOLISM BRANCH (NME)
The Nutrition and Metabolism Branch (NME) is grateful to the following for their collaboration:

Mohamad Sediq Sahrai, Afghanistan; Ghazaleh Dashti, Terry Dwyer, Dallas English, Harindra Jayasekara, Brigid Lynch, Robert Mclnnis, Roger
Milne, Tracy O’Mara, Australia; Andrea Gsur, Karl-Heinz Wagner, Austria; Yasmine Bader, Marthe De Boevre, Sarah De Saeger, Lode Godderis,
Carl Lachat, Koen Van Herck, Belgium; Fabiana de Lima Vazquez, Brazil; Ronald Barr, Christine Friedenreich, Lauren Griffith, Parminder Raina,
Canada; Maria Luisa Garmendia, Chile; Wanging Chen, Min Dai, Chaofu Ke, China; Sarah Rothlisberger, Gloria Inés Sanchez, Colombia;
Carolina Porras-Gutiérrez, Costa Rica; Jana Klanova, Czechia; Christina C. Dahm, Anja Olsen, Kim Overvad, Anton Pottegard, Anne Tjgnneland,
Denmark; Fredrik Aberg, Kati Hanhineva, Ville Koistinen, Ville Ménnistd, Finland; Ben Allal, Valerie Bonadona, Marie-Christine Boutron-Ruault,
Anne-Marie Cassard-Doulcier, Christophe Caux, Sonia Dagnino, Béatrice Fervers, Agnés Fournier, Mathilde His, Marina Kvaskoff, Sebastien
Lamy, Christine Lasset, Fabienne Lesueur, Francesca Mancini, Catherine Nogues, Hwayoung Noh, Gabriel Perlemuter, Marc Poirot, Cécile
Proust-Lima, Isabelle Romieu, Gianluca Severi, Sandrine Silvente-Poirot, Mathilde Touvier, Thérése Truong, Arnaud Vigneron, Cosmin Voican,
France; Hansjoérg Baurecht, Julia Butt, Anna Floegel, Renée Fortner, Biljana Gigic, Thomas Henle, Rudolf Kaaks, Verena Katzke, Tilman Kuihn,
Michael Leitzmann, Christina Lill, Jakob Linseisen, Justo Lorenzo Bermejo, Friederike Manig, Katharina Nimptsch, Ute No6thlings, Annette
Peters, Regina Pickford, Tobias Pischon, Dominique Scherer, Lutz Schomburg, Matthias Schultze, Tim Waterboer, Germany; Kevin Cashman,
David Hughes, Mairead Kiely, Fiona McGillicuddy, Ireland; Enzo Bagnardi, Bernardo Bonanni, Saverio Caini, Sara Gandini, Harriet Johansson,
Stefano Landi, Giovanna Masala, Amalia Mattiello, Alessio Naccarati, Domenico Palli, Salvatore Panico, Barbara Pardini, Fulvio Ricceri, Carlotta
Sacerdote, Carlo Senore, Sabina Sieri, Rosario Tumino, Paolo Vineis, Italy; Takeshi Kimura, Tomohiro Matsuda, Norie Sawada, Japan; Angelica
Angeles Lleneras, Martin Lajous, Gabriela Torres-Mejia, Mexico; Hind el Fatemi, Basma El Khannoussi, Karima el Rhazi, Mohamed Khalis, Hind
Mrabti, Morocco; Ellen Kampman, Jules Kerckhoffs, Diewertje Kok, Martijn Kolijn, Charlotte Onland Moret, Casper Schalkwijk, Yvonne van der
Schouw, Carla van Gils, Roel Vermeulen, Monique Verschuren, Jelle Vlaanderen, Matty Weijenberg, The Netherlands; Kristin Benjaminsen-
Borch, Edoardo Botteri, Renee Fortner, Therese Haugdahl Ngst, Eiliv Lund, Gunnar Mellgren, Sven O. Samuelsen, Torkjel M. Sandanger,
Guri Skeie, Nathalie Stoer, Norway; Herbert Cubash, Raquel Duarte, Maureen Joffe, Shane Norris, Christine Taljiaard, Gerda Venter, South
Africa; Antonio Agudo, Pilar Amiano, Aurelio Barricarte, Robert Carreras-Torres, Sergi Castellvi, Sergi Castellvi-Bel, Maria Dolores Chirlaque
Loépez, Miren Dorronsoro, Talita Duarte-Salles, Ceres Fernandes Rozadilla, Maria José Sanchez, Esther Molina Montes, Victor Moreno, Carmen
Navarro, Mireia Obdn-Santacana, José Ramon Quirds, Maria Rubin Garcia, Raul Zamora-Ros, Spain; Carl Brunius, Géran Hallmans, Sophia
Harlid, Joakim Hennings, Jonas Manjer, Richard Palmqvist, Otto Savolainen, Malin Sund, Bethany van Guelpen, Sweden; Lais Bhering, Nicole
Probst-Hensch, Serge Rezzi, Switzerland; Elom Aglago, Naomi Allen, Jack Bowden, Kathryn Bradbury, Adam Butterworth, Marc Chadeau-
Hyam, Emma Crosbie, Amanda Cross, Montserrat Garcia-Closas, Marc Gunter, Alicia Heath, Blanaid Hicks, Tim Key, Maria Kyrgiou, Claudia
Langenberg, Sarah Lewis, Richard Martin, David Muller, Elio Riboli, Oliver Robinson, Karl Smith-Byrne, Vanessa Tan, Nicolas Timpson, Ruth
Travis, Kostas K. Tsilidis, loanna Tsoulakis, Emma Vincent, Paolo Vineis, Heather Ward, Nick Wareham, United Kingdom; Demetrius Albanes,
Peter Campbell, Yin Cao, Andy Chan, Yong Chen, Lola Etievant, Veronika Fedirko, Mia Gaudet, Jeanine Genkinger, Ophira Ginsburg, Ed
Giovannucci, Sheetal Hardikar, Li Hsu, Steve Hursting, Ryung Kim, Cari Kitahara, Elena Ladas, Erikka Loftfield, Ulrike Peters, Mary Playdon,
Peggy Porter, Philippe Rigollet, Joshua Sampson, Dale Sanders, Dale Sandler, Xiang Shu, Xiao-Ou Shu, Rashmi Sinha, Stephanie Smith-
Warner, Howard Strickler, Cornelia Ulrich, Wei Zheng, USA.

[LABORATORY SUPPORT, BIOBANKING, AND SERVICES (L.SB)
Laboratory Support, Biobanking, and Services (LSB) is grateful to the following for their collaboration:

Davit Babikyan, Tamara Sarkisian, Armenia; Daniel Catchpoole, John Litaker, Australia; Jens Habermann, Michaela T. Mayrhofer, Christine Ann
Mitchell, Karine Sargsyan, Andrea Wutte, Austria; Nicolas Antoine-Moussiaux, Senada Koljenovic, Olivier Vandenberg, Belgium; Luis Felipe
Ribeiro Pinto, Brazil; Jason Chen, lo Hong Cheong, Weihua Jia, Jasper H.C. Luong, Juncai Ma, Hui Wang, Qiang Wei, Xun Xu, China; Judita
Kinkorova, Ladislav Pecen, Czechia; Tchass Chasinga, Democratic Republic of the Congo; Wagida Anwar, Fayek Elkhwsky, Amany Maher,
Ahmed Samir Abdelhafiz, Egypt; Marine Benaissa, Jeanne-Héléne di Donato, Emmanuelle Gormally, Marina Rousseau-Tsangaris, Pierre
Saintigny, Severine Tabone-Eglinger, France; Lena Krieger, Konstantinos Stellos, Germany; Wiku Adisasmito, Dewi Nur Aisyah, Jajah Fachiroh,
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Indonesia; Rita Lawlor, Italy; Koh Furuta, Japan; Chite Asirwa, Kenya; Subasri Armon, Hans Prakash Sathasivam, Kim Wee Ric, Malaysia;
Morten Oien, Norway; Joanna Glenska-Olender, Agnieszka Matera-Witkiewicz, Anna Michalska-Falkowska, Lukasz Nazarko, Poland; Nahla
Afifi, Eleni Fthenou, Qatar; Dalal Aldeghaither, Bandar Al Knawy, Nadin Almosnid, Hisham Badreldin, Saudi Arabia; Brenda Bogaert; Jennifer
Kealy, Daniel Simeon-Dubach, Switzerland; Svetlana Gramatiuk, Ukraine; Raheelah Ahmad, Tim Beck, Alison Parry-Jones, Phil Quinlan,
Charitini Stavropoulou, United Kingdom; Clare Allocca, Marianna Bledsoe, Dayong Gao, Deborah Leiolani Garcia, Marianne K. Henderson,
Elena J. Ladas, Adonis Sfera, Jim Vaught, USA.

ENVIRONMENT AND LIFESTYLE EPIDEMIOLOGY BrRANCH (ENV)
The Environment and Lifestyle Epidemiology Branch (ENV) is grateful to the following for their collaboration:

Karen Canfell, Eleonora Feletto, Australia; Silvina Arrossi, Eduardo Cazap, Diego Paonessa, Argentina; llya Veyalkin, Alesya Yaumenenka,
Belarus; Bruno Schoemaker, Bruno Schoumaker, Wendy Yared, Belgium; Liz Maria de Almeida, Maria Pombo-de-Oliveira, J. Walter Zoss,
Brazil; Rayjean Hung, Canada; Catterina Ferreccio, Maria Luisa Garmendia, Chile; Jim Zhang, Qingli Zhang, China; Carolyn Finck, Raul
Murillo, Colombia; Rolando Herrero, Costa Rica; Johnni Hansen, Sjurdur Frodi Olsen, Denmark; Hamdy A. Azim, Wafaa Rashed, Egypt; Adamu
Addissie, Ethiopia; Anssi Auvinen, Esa Laara, Eero Pukkala, Antti Tossavainen, Finland; Isabel Baldi, Rémi Béranger, Serge Bories, Marie-Aline
Charles, Raul Cimbaro Canella, Jacqueline Clavel, Emmanuelle Conil, Thierry Douki, Stéphanie Ederhy, Khaled Ezzedine, Béatrice Fervers,
Marcel Goldberg, Stephanie Goujoun, Dominique Laurier, Pierre Lebailly, Céline Ribet, Olivier Trédan, Shanshan Wang, Joe Wiart, Marie
Zins, France; Annette Bitsch, Christoph Béhmert, Arndt Borkhardt, Hermann Brenner, Andre Conrad, Friederike Erdmann, Ute Fischer, Bernd
Holleczek, Eva Kantelhardt, Lena Kock-Gallenkamp, Jens Kuhne, Aline Murawski, Karen Steindorf, Hajo Zeeb, Germany; Lydia Aziato, Frank
Baiden, Ghana; Efthymios Karabetsos, Eleni Petridou, Theodoros Samaras, Greece; Jessica O’'Driscoll, Maeve Mulloolly, Ireland; Tommaso
Filippini, Corrado Magnani, Maria Teresa Mancuso, Franco Merletti, Italy; Takashi Ichimura, Yonghang Lai, Shoji Nakayama, Tetsuya Sakurai,
Shunichi Yamashita, Japan; Kazbek Apsalikov, Alexandra Lipikhina, Kazakhstan; George Chagaluka, Benda Kithaka, Diana Menya, Miriam
Mutebi, Festus Njuguna, Kenya; Charles Dzamalala, George Mzikamanda, Malawi; Juan Manuel Mejia Aranguré, Alejandro Mohar, Juan Rivera
Dommarco, Mexico; Annelle Zietsman, Namibia; Gertjan Kaspers, Hans Kromhout, Sterre Schoon, Roel Vermeulen, Laura van Tinteren, The
Netherlands; John Dockerty, New Zealand; Damian-Paul Aguiyi, Angelica Anele, Nkpaa Kpobari, Nenibarini Zabbey, Nigeria; Line Smarstuen
Haug, Dorte Herzke, Marike Kolossa, Per Minor Magnus, Karl-Christian Nordby, Norway; Julio Santamaria, Panama; Patricia J. Garcia, Peru;
Guillermo Tortolero-Luna, Puerto Rico; Hyeong Sik Ahn, Republic of Korea; Igor Bukhtiyarov, Viktor Ivanov, Evgeny Kovalevskiy, Sergey
Shinkarev, Russian Federation; Peter Gajsek, Slovenia; Gabriel O. Owen, Saint Lucia; Carl Chen, Herbert Cubasch, Maureen Joffe, Angela
Mathee, Mazvita Muchengeti, Efua Prah, Frank Winde, South Africa; Javier Carmona, Alba Lopez Rioja, Isabelle Thierry-Chef, Spain; Joakim
Dillner, Maria Feychting, Sweden; Maribel Almonte, Myles Capstick, Zhanat Carr, André Ilbawi, Niels Kuster, Christine Pich-Bavastro, Martin
Ro606sli, Emilie van Deventer, Switzerland; Moses Galukande, Uganda; Sergei Masiuk, Anton Ryzhov, Mykola Tronko, Ukraine; Isabel dos Santos
Silva, Paul Elliott, Harry Freeland, Daniel Middleton, Shamsudeen Mohammed, Max Parkin, Julian Peto, Daniel Pope, Eve Roman, Loreto Sheils,
Michael Watts, United Kingdom; Emilie van Deventer, Esther Majaliwa, Blandina Mmbaga, Elizabeth Bright Msoka, United Republic of Tanzania;
Christian Abnet, Benjamin Anderson, Laura Beane-Freeman, Vladimir Drozdovitch, Ophira Ginsburg, Julia Heck, Rachel Kidman, Raymond B.
Mailhot Vega, Catherine Metayer, Beth Mueller, Andrew Olshan, Groesbeck Parham, Michael Scheurer, Sara Schonfeld, Logan Spector, USA;
Silvana Luciani, Mauricio Maza, Pan American Health Organization (PAHO), USA.

EpricENOMICS AND MECHANISMS BRaANCH (EGM)
The Epigenomics and Mechanisms Branch (EGM) is grateful to the following for their collaboration:

Richard Saffery, Gabriella Tikellis, Melbourne, Dilys Lam, Nedlands, Peter D. Fransquet, Victoria, Australia; Christoph Bock, Vienna, Austria;
Marc Arbyn, Frangois Fuks, Joélle Nortier, Sandrine Rorive, Thierry Roumeguére, Brussels, Tim Nawrot, Michelle Plusquin, Diepenbeek,
Marthe De Boevre, Sarah De Saeger, Lieselot Hemeryck, Filip Van Nieuwerburgh, Ghent, Michael Herfs, Liege, Belgium; Zelimir Stipangié,
0Odzak, Bosnia and Herzegovina; Anastas Gospodinov, Sofia, Bulgaria; Lidia Rebolho Arantes, Ricardo Ribeiro Gama, Rui Reis, Barretos, Maria
do Socorro Pombo-de-Oliveira, Sheila Coelho Soares Lima, Vanessa de Paula, Felipe Pinto, Rio de Janeiro, Silvia Rogatto, Laura Sichero,
Luisa L. Villa, Sdo Paolo, Brazil; Eduardo L. Franco, Montreal, Chantal Matar, Ottawa, Maxime Caron, Daniel Sinnett, Quebec, Canada; Janos
Terzic, Katarina Vukojecic, Split, Bojan Jelakovi¢, Sandra Karanovi¢, Gordan Lauc, Maja Misi¢, Nino Sincic, Neda Slade, Vlatka Zoldos, Zagreb,
Croatia; Pavel Soucek, Pilsen, Hana Huskova, Tomas Stopka, Prague, Czechia; Giorgia La Barbera, Copenhagen, Denmark; Girma Mulisa,
Addis Ababa, Ethiopia; Kirsti Husgafvel-Pursiainen, Eeva Kettunen, Helsinki, Finland; Benoit Busser, Saadi Khochbin, Lucie Sancey, Claire
Vourc’h, Grenoble, Nicolas Aznar, Jean-Yves Blay, Julie Caramel, Marie Castets, Barbara Charbotel, Cédric Chaveroux, Isabelle Chemin,
Philippe Clezardin, Erika Cosset, Isabelle Daniel, Sophie Deneuve, Jean-Jacques Diaz, Béatrice Fervers, Joelle Févotte, Benjamin Gibert, Henri
Gruffat, Patrick Lomonte, Véronique Maguer Satta, Evelyne Manet, Jacqueline Marvel, Patrick Mehlen, Philippe Merle, Alexei Novoloaca, Maria
Ouzounova, Romain Parent, Olivia Perol, Pierre Saintigny, Isabelle Treilleux, Pauline Vidican, Frangois Virard, Lyon, Ellen Obberghen-Schilling,
Nice, Vahid Asnafi, Olivier Ayrault, Jacqueline Clavel, Suzette Delaloge, Sylvain Latour, Celio Pouponnot, Alain Puisieux, Cécile Zaros, Paris,
Cécile Chevrier, Isabelle Janoueix-Lerosey, Sophie Langouet-Prigent, Nathalie Rioux-Leclercq, Rennes, Sophie Deneuve, Rouen, Natacha Entz
Werle, Katia Zanier, Strasbourg, Marie-Aline Charles, Florent de Vathaire, Thomas Mercher, Mélanie Var, Villejuif, Marc Audebert, Toulouse,
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France; Daniela Fusco, Jean-Marc Kutz, Valentina Marchese, Pia Raushe, Hamburg, Rudolf Kaaks, Christoph Plass, Tim Waterboer, Heidelberg,
Johanna Klughammer, Tomas Zikmund, Munich, Germany; Rebecca R. Henderson, Christophe Millien, Haiti; Sankhadeep Dutta, Kolkata,
Rengaswamy Sankaranarayanan, New Delhi, Devasena Anantharaman, Chandrabhas Narayana, M. Radhakrishna Pillai, Thiruvananthapuram,
India; Setyawan Lyana, Denni Joko Purwanto, Dian Triana Sinulingga, Jakarta, Indonesia; David J. Hughes, Dublin, Ireland; Sheera Adar, Nir
Pillar, Itamar Simon, Ori Wald, Jerusalem, Israel; Francesco A. Zito, Bari, Daniele Mandrioli, Eva Tibaldi, Bologna, Grete Privitera, Catania,
Mohssen Anserin, Bernardo Bonanni, Susanna Chiocca, Luisa Galati, Fausto Maffini, Marta Tagliabue, Milan, Maria L. Tornesello, Naples,
Laura Bracci, Maria Vincenza Chiantore, Lucia Conti, Paula di Bonito, Maria Gabriella Dona, Alessia Fabbri, Veronica Fertitta, Paola Fortini,
Anna Rosa Garbuglia, Eugenia Giuliani, Massimo Giuliani, Francesca Rollo, Rome, Lorenzo Leoncini, Lucia Mundo, Siena, Mario Preti, Lorenzo
Richiardi, Turin, Italy; Min Gi, Shugo Suzuki, Hideki Wanibuchi, Osaka, Yuji Eso, Hiroko Marusawa, Kyoto, Yukari Totsuka, Tokyo, Japan; Noel
Onyango, Nairobi, Kenya; Wassim Abou-Kheir, Hassan Dhaini, Rihab Nasr, Sally Temraz, Nathalie K. Zgheib, Beirut, Lebanon; Lubna Azzouz,
Aisha Elhamedi, Tripoli, Libya; Tahinamandranto Rasamoelina, Antananarivo, Rivonirina A. Rakotoarivelo, Fianarantsoa, Madagascar; Ong
Teng Aik, Retnagowri Rajandram, Mun Kein Seong, Kuala Lumpur, Felicia Chung Fei Lei, Abhimanyu Veerakumarasivam, Petaling Jaya, Tan
Lu Ping, Joanne Goh Pei En, Setia Alam, Rozaini Abdullah, Shah Alam, Malaysia; Felipe Vaca-Paniagua, Mexico City, Mexico; Meriem Khyatti,
Casablanca, Mohammed Attaleb, Mohammed El Mzibri, Rabat, Morocco; Onwuka Chidi Okorie, Uyo, Nigeria; Maria Dusinska, Espen Mariussen,
Elise Rundén Pran, Kjeller, Siri E. Haberg, Vessela N. Kristensen, Per Magnus, Monica Cheng Munthe-Kaas, Oslo, Norway; Jeongseon Kim,
Hwi-Ho Lee, Yong Sun Lee, Goyang, Republic of Korea; Dalal Aldeghaither, Nadin Almosnid, Abdulmonem Alsaleh, Abeer Altuwaijri, Riyadh,
Saudi Arabia; Bin Tean Teh, Singapore, Singapore; Laia Alemany, Manolis Kogevinas, Barcelona, José Ramoén Bilbao, Bilbao, Spain; Erik
Melén, Stockholm, Olga Krali, Jessica Nordlund, Uppsala, Sweden; Nicole Probst, Basel, Rabih Murr, Geneva, Semira G. Nusslé, Epalinges,
Switzerland; Blandina Mmbaga, Moshi, United Republic of Tanzania; Temduang Limpaiboon, Khon Kaen, Thailand; Leo Schouten, Kim Smits,
Maastricht, The Netherlands; Begiim Yurdakdk Dikmen, Burcak Otlu Saritas, Recep Uyar, Ankara, Turkiye; Jean Golding, Bristol, Alvin Ng, Mike
Stratton, Cambridge, Yun Yun Gong, Michael Routledge, Leeds, John Casement, Jill A. McKay, Mark S. Pearce, Gordon Strathdee, Newcastle,
Terence Dwyer, Benjamin Schuster-Bockler, Markéta Tomkova, Oxford, David Phillips, Andrew Pretince, Elio Riboli, Paolo Vineis, London, Gillian
Conway, Shareen Doak, Gareth Jenkins, Laura Thomas, Swansea, United Kingdom; Mark LaBarge, Martha Stampfer, Berkeley, Leslie Stayner,
Chicago, Ikuko Kato, Detroit, Steve G. Rozen, Durham, Lifang Hou, Wei Zhang, Evanston, Robert A. Waterland, Houston, Giovianna Giannico,
Irvine, Frederick A. Beland, Igor Pogribny, Volodymyr Tryndyak, Jefferson City, Ludmil B. Alexandrov, Erik Bergstrom, La Jolla, Maria Zhivagui,
Las Vegas, Ahmad Besaratinia, Adam J. de Smith, Steve Horvath, Israa Laklouk, Shaobo Li, Eric Nickels, Dipti Sajed, Joseph L. Wiemels,
Los Angeles, Rong Hu, Paul Lambert, Madison, Silvia Balbo, Madjda Bellamri, Steve Hecht, Foster Jacobs, Abigail Johnson, Laura Maertens,
Sungho Danny Park, Lisa Peterson, Nuri Alpay Temiz, Robert J. Turesky, Karine Vevang, Peter Villalta, Michael Sausen, Minneapolis, Dinesh
Barupal, Jia Chen, Mia Petljak, New York City, Masahiro Shuda, Pittsburgh, Martha Linet, Mary H. Ward, Rockville, Ruth Patterson, Dorothy
Sears, San Diego, Helen M. Hansen, Stephanie London, Ritu Roy, Martyn Smith, San Francisco, Anna E. Coghill, Anna R. Giuliano, Johnathan
M. Lancaster, Racheal Mandishora, Dana E. Rollison, Mian M. K. Shahzad, Tampa, Dmitry A. Gordenin, Ronald A. Herbert, Les Klimczak,
Research Triangle Park, Reetta Holmila, Winston-Salem, Raluca Gordan, Worcester, USA; Cuong van Duong, Tran Bao Ngoc, Thai Nguyen, Viet
Nam; Groesbeck P. Parham, Leeya F. Pinder, Lusaka, Zambia; Margaret Pascoe, Tinei Shamu, Harare, Zimbabwe.

EARLY DETECTION, PREVENTION, AND INFECTIONS BRANCH (EPR)

The Early Detection, Prevention, and Infections Branch (EPR) is grateful to the following for their collaboration:

The ministries of health and the health authorities of the many countries with which EPR collaborates.
EPR’s partners in the United Nations system, particularly WHO (headquarters, regional offices, and country offices), the International Atomic
Energy Agency (IAEA), and the United Nations Population Fund (UNFPA).

The following institutions, listed by country:

Algeria

Commission nationale de prévention et de lutte contre le cancer

Armenia

Fighting Infectious Diseases in Emerging Countries (FIDEC)

Yerevan State Medical University

Australia

Australian Centre for Prevention of Cervical Cancer (ACPCC)

Baker Heart and Diabetes Institute, Melbourne

Kirby Institute, UNSW Sydney

National Health and Medical Research Council of Australia (NHMRC)

Bangladesh

Bangabandhu Sheikh Mujib Medical University

International Centre for Diarrhoeal Disease Research

Belarus

N.N. Alexandrov National Cancer Centre

Republican Scientific-Practical Centre for Paediatric Oncology, Haematology and Immunology
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Belgium

Association Européenne des Ligues contre le cancer ASBL (ECL)
Sciensano, Brussels

University of Antwerp

Brazil

National Cancer Institute (INCA)

Pernambuco State Secretary of Health

Sao Paulo Cancer Foundation (FOSP)

School of Public Health, University of Sdo Paulo (USP)

Bulgaria

Bulgarian Joint Cancer Network

Nauchno-Uzsledovatelski Centre Psihologiya | Zdrave Fondatsiya (HPRC)
Cameroon

Pasteur Institute of Cameroon

RSD Institute, Health Research and Intervention

China

National Cancer Center and Cancer Hospital, Chinese Academy of Medical Sciences
Denmark

CDR Region Midtjylland

EUROSIDA

Regionshospitalet Randers (RHR), Department of Public Health Programmes
Egypt

Ain Shams University

Egyptian Cancer Society

National Cancer Institute, Cairo University

Estonia

University of Tartu (UTARTU)

Eswatini

The Trustees of Columbia University in the City of New York, with local site in Eswatini
Finland

Cancer Society of Finland (CSF)

France

Ecole d’économie de Paris (PSE)

Faculty of Law, Economics, Management and Economic and Social Administration, University of Western Brittany
Hospices Civils de Lyon

Inserm CESP, Equipe Générations et Santé

Inserm Transfert SA (IT)

Institut Claudius Regaud

Institut Gustave Roussy

Institut national de la santé et de la recherche médicale (INSERM)

Institute of Research for Development (IRD)

Regional Cancer Screening Coordinating Centre, Grand-Est region (University Hospitals of Reims and Nancy)
Regional Cancer Screening Coordinating Centre of Occitanie

University Hospital Center of Angers (CHU Angers)

University Hospital Center of Dijon (CHU Dijon)

University Hospital Center of Montpellier (CHU Montpellier)

University Hospital Center of Rennes (CHU Rennes)

University Paul Sabatier, Toulouse IlI

Georgia

National Screening Center

Germany

German Cancer Research Center (DKFZ) — Infections and Cancer Epidemiology
Hungary

National Institute of Oncology (NIO)

India

All India Institute of Medical Sciences (AlIMS), New Delhi
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American International Institute of Medical Sciences and GBH Cancer Hospital (AlIMS), Rajasthan
Cancer Foundation of India, Kolkata, West Bengal

Cancer Institute (WIA), Chennai

Christian Fellowship Community Health Centre, Ambillikai (near Oddanchathram)
Christian Medical College, Vellore, Tamil Nadu

Civil Hospital, Aizawl, Mizoram

Department of Biotechnology, Government of India

Directorate of Public Health and Preventive Medicine, Government of Tamil Nadu, Chennai
Government of Kerala and Tamil Nadu

Guijarat Cancer and Research Institute (GCRI), Ahmedabad

Indian Council of Medical Research (ICMR)-National Institute of Cancer Prevention and Research (NICPR), Noida
Indian Council of Medical Research (ICMR)-National Institute of Virology (NIV)
Indian Council of Medical Research (ICMR)-National Institute for Research in Reproductive and Child Health (NIRRCH), Mumbai
Institute of Post-graduate Medical Education and Research, Kolkata

INCLEN Trust International, New Delhi

Jehangir Clinical Development Centre, Jehangir Hospital Premises, Pune
Karkinos Healthcare, Kerala

Kasturba Medical College, Manipal

Malabar Cancer Care Society, Kannur

Mizoram State Cancer Institute, Mizoram

Population Based Cancer Registry, Aizawl, Mizoram

Public Health Foundation of India, IIPH-H, Hyderabad

Rajiv Gandhi Centre for Biotechnology, Thiruvananthapuram, Kerala

Regional Cancer Centre (RCC), Thiruvananthapuram

RTI International (India)

Sanjay Gandhi Postgraduate Institute of Medical Sciences, Department of Gastroenterology, Lucknow
Sikkim Manipal Institute of Medical Sciences, Sikkim Manipal University, Sikkim
Tata Memorial Centre, Mumbai

Tata Memorial Centre Rural Cancer Project, Nargis Dutt Memorial Cancer Hospital
Tribal Health Initiative (THI) Hospital, Dharmapuri, Tamil Nadu

Zoram Medical College, Mizoram

Indonesia

Dharmais Cancer Hospital, National Cancer Center Indonesia

Faculty of Medicine, Universitas Indonesia

Ireland

European Institute of Women'’s Health (EIWH) — Ireland branch

University College Dublin

Italy

Azienda Ospedaliera Citta della Salute e della Scienza di Torino (CPO)

Azienda Unita Sanitaria Locale — IRCCS Reggio Emilia (AUSL-IRCCS)

Directorate General Joint Research Centre, Milan

Istituto per lo Studio e la Prevenzione e la Rete Oncologica (ISPRO)

Molinette Research Foundation, Fondazione Ricerca Molinette, Turin

Japan

National Cancer Center, Tokyo

The University of Tokyo

Kazakhstan

Kazakh Research Institute of Oncology and Radiology

Kyrgyzstan

Kyrgyz State Medical Academy

National Maternity and Childhood Care Center

Lao People’s Democratic Republic

Mother and Child Health Center

Latvia

University of Latvia

Lithuania

National Cancer Institute

Republic of Moldova

PMSI 10/Oncological Institute
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Morocco

Lalla Salma Foundation

The Netherlands

Amsterdam University Medical Center (Amsterdam UMC)
Erasmus University Medical Centre (Erasmus MC)

Utrecht Medical Centre

Poland

Lower Silesian Oncology, Pulmonology and Hematology Center
Portugal

Instituto de Saude Publica da Universidade do Porto (ISPUP)
Romania

Institutul Oncologic Prof. Dr. lon Chiricuta, Cluj-Napoca (IOCN)
National Institute of Public Health

Universitatea Babes-Bolyai (UBB)

Universitatea de Medicina si Farmacia luliu Hatieganu, Cluj-Napoca
Russian Federation

N. N. Petrov National Medical Research Center of Oncology
Saudi Arabia and the Gulf Region

Department of Non-Communicable Diseases, Oman

Emirates Health Services, United Arab Emirates

Gulf Center for Disease Prevention and Control (Gulf CDC), Saudi Arabia
King Faisal Specialist Hospital and Research Centre, Saudi Arabia
Kuwait Cancer Control Center, Kuwait

Slovakia

National Institute of Oncology

Slovenia

Institute of Oncology Ljubljana (OIL)

South Africa

Wits RHI Research Institute

Spain

Althaia Xarxa Assistencial Universitaria de Manresa Fundacio Privada
Associacié per a la Innovacié Estratégica Vegga

Centre Cochrane Iberoamerica

Conselleria de Sanidade de Galicia

Institut Catala d’Oncologia (ICO)

Sweden

Karolinska Institutet

Switzerland

European Organization for Nuclear Research (CERN)

Institute of Social and Preventive Medicine (ISPM), Bern

Swiss HIV Cohort Study

University of Bern

Uganda

Kyabirwa Surgical Centre

Mulago National Referral Hospital

Uganda Cancer Institute

Ukraine

National Cancer Institute

United Kingdom

King’s College London (KCL)

London School of Hygiene and Tropical Medicine (LSHTM)
Molecular Epidemiology Laboratory, Wolfson Institute of Population Health, Queen Mary University of London
Queen Mary University of London

University of Central Lancashire

Uruguay

Programa Nacional de Control del Cancer (PRONACCAN)

USA

American Cancer Society

Department of Health Disparities Research, University of Texas M.D. Anderson Cancer Center
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National Cancer Institute (NCI)

NeoSens Vector Inc.

Sloan Kettering Institute for Cancer Research
University of California, San Francisco
Uzbekistan

Children’s Onco-Haematological Center
National Children’s Medical Center
Republican Oncological Scientific Center of Uzbekistan
Zimbabwe

Harare Health and Research Consortium
Newlands Clinic

University of Zimbabwe

EVIDENCE SYNTHESIS AND CLASSIFICATION BRANCH (ESC)

The IARC Monographs Programme (IMO) is grateful to the following for their collaboration:

Working Group and Advisory Group members

Advisory Group to Recommend Priorities for the IARC Monographs during 2025-2029: Lin Fritschi, Perth, Australia; Lode Godderis, Leuven,
Belgium; Silvia Berlanga de Moraes Barros, Sdo Paulo, Brazil; Jane Pappas, Ottawa, Parveen Bhatti, Vancouver, Canada; Gloria Calaf, Arica,
Chile; Jingbo Pi, Shenyang, China; Vivi Schliinssen, Aarhus, Denmark; Tiina Santonen, Helsinki, Finland; Robert Barouki, Paris, France; Dirk
Lachenmeier, Karlsruhe, Germany; Daniele Mandrioli, Bologna, Italy; Shoji Fukushima, Kanagawa, Japan; Karima El Rhazi, Fez, Morocco; Teresa
del Rosari Rodriguez, Ledn, Nicaragua; Renée Turzanski Fortner, Oslo, Norway; Marianna G. Yakubovskaya, Moscow, Russian Federation;
Mazvita Molleen Muchengeti, Johannesburg, South Africa; Emmanouil Kogevinas, Barcelona, Spain; Joakim Dillner, Stockholm, Sweden; Susan
Peters, Utrecht, The Netherlands; Elio Riboli, London, Amy Berrington de Gonzalez, Sutton, United Kingdom; Richard T. Niemeier, Cincinnati,
Scott Masten, Durham, Dinesh Barupal, New York, Laura Beane Freeman, Mark Purdue, Rockville, USA.

Volume 136: Malcom Sim, Melbourne, Australia; Philip David Josephy, Guelph, Paul Demers, Toronto, Canada; Yuanyuan Xu, Shenyang,
China; Igor Linhart, Pavel Rdssner, Prague, Czechia; Pascal Wild, Laxou, Yann Grosse, Lyon, France; Thomas Gden, Erlangen, Germany;
Simona Panzacchi, Bologna, Dario Consonni, Sara de Matteis, Milan, Alessandro Gualtieri, Modena, Italy; Hiroyuki Tsuda, Nagoya, Japan;
Maria Henriqueta Dias Lourengo Garcia Louro, Lisbon, Portugal; Laura Pefia, Madrid, Spain; Emanuela Felley-Bosco, Lausanne, Switzerland;
Laurie Davies, Buxton, United Kingdom; Patricia Stewart, Arlington, Joellen Schildkraut, Atlanta, Stella Koutros, Nicolas Wentzensen, Bethesda,
Andrew Ghio, Chapel Hill, Leslie Stayner, Chicago, Tania Carreon-Valencia, Cincinnati, Jason Fritz, Denver, Aleksandr Stefaniak, Morningtown,
Katie O’Brien, Research Triangle Park, Andres Cardenas Salazar, Stanford, USA.

Volume 137: Talita Duarte Salles, Barcelona, Spain; Thomas Prates Ong, Sdo Paulo, Brazil; Bertrand J. Jean-Claude, Montreal, Guosheng
Chen, Consolato Sergi, Ottawa, Canada; Jingqi Fu, Shenyang, China; Catharina M. Lerche, Copenhagen, Denmark; Agnes Fournier, Villejuif,
France; G. B. Jena, Punjab, India; Emanuela Corsini, Milan, Italy; Libia Vega Loyo, Mexico City, Mexico; Reza Ghiasvand, Angela Lupattelli, Oslo,
Norway; Alexandra Antunes, Lisbon, Portugal; Blanaid Hicks, Belfast, Diana Withrow, London, United Kingdom; Elizabeth Cahoon, Bethesda,
Xilin Li, Jefferson, Heather Nelson, Minneapolis, Dori Germolec, Morrisville, Vincent Cogliano, Oakland, Eric Engels, Rockville, USA.

Volume 138: Frangois Huaux, Brussels, Lode Godderis, Heverlee, Belgium; Juliana da Silva, Canoas, Sheila Coelho Soares-Lima, Rio de
Janeiro, Brazil; Jan Topinka, Prague, Czechia; Pascal Guenel, Villejuif, France; Silvia Fustinoni, Milan, Andrea Terron, Parma, Lorenzo Richiardi,
Turin, Italy; Min Gi, Osaka, Japan; Betzabet Quintanilla-Vega, Mexico City, Mexico; Jorunn Kirkeleit, Oslo, Norway; Joao Paulo Teixeira, Porto,
Portugal; Kirill Kirsanov, Moscow, Russian Federation; Michelle C. Turner, Barcelona, Spain; Gunnar Johanson, Stockholm, Sweden; Nancy
Hopf, Lausanne, Switzerland; Sunisa Chaiklieng, Khon Kaen, Thailand; Mary White, Atlanta, Julia Heck, Denton, USA.

Volume 139: John Kaldor, Sydney, Australia; Xiaohua Chen, Shanghai, China; Virve Koljonen, Helsinki, Finland; Sebastien Hantz, Limoges,
Héléne C. Laude, Paris, Antoine Touze, Tours, France; Celso Cunha, Lisbon, Portugal; Mazvita M. Muchengeti, Johannesburg, South Africa;
Weng-Onn Lui, Solna, Sweden; Dulce Alfaiate, Lausanne, Switzerland; Martin Michaelis, Canterbury, Michael M. Nevels, Edinburgh, United
Kingdom; Michael E. Scheurer, Atlanta, Margaret R. Karagas, Hanover, Joseph L. Wiemels, Los Angeles, Thomas O’Brien, Rockville, llona
Argirion, Washington DC, USA.

Volume 140: Henrique C.S. Silveira, Barretos, Cassiana C. Montagner, Campinas, Marcelo Ferreira, Fortaleza, Brazil; John McLaughlin, Toronto,
Canada; Peter Mgller, Copenhagen, Denmark; Isabelle Baldi, Bordeaux, David H. Volle, Clermont-Ferrand, Ludovic Le Hegarat, Maisons-Alfort,
Sylvie Bortoli, Paris, France; Alison Connolly, Dublin, Ireland; Daniele Mandrioli, Bologna, Stefano Lorenzetti, Rome, Italy; Takeshi Toyoda,
Kawasaki, Japan; Sunny Abarikwu, Choba, Nigeria; Aqiel Dalvie, Cape Town, South Africa; Anjoeka Pronk, Utrecht, The Netherlands; Neil
Pearce, London, United Kingdom; Dana Barr, Atlanta, Russell Cattley, Auburn, Mary Beth Genter, Cincinnati, Anneclaire De Roos, Philadelphia,
Laura Beane Freeman, Rockville, Anatoly Soshilov, Sacramento, USA.
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Invited specialists
Volume 137: Alistair B.A. Boxall, York, United Kingdom.

Representatives

Advisory Group to Recommend Priorities for the JARC Monographs during 2025-2029: Yoonjoo Choi, Byungmi Kim, National Cancer Center,
Republic of Korea.

Volume 137: Elena Maria Doménech Cruz, Carlos Il Health Institute (ISCIII), Ministry of Science, Innovations and Universities, Spain (withdrew).
Volume 138: Mushabab Ali Al-Asiri, National Cancer Centre, Saudi Arabia; Mohamed Berraho, Cancer Research Institute, Morocco (unable to
attend); Mohamed Hassany, Ministry of Health and Population, Egypt (withdrew).

Volume 139: Mohamed Berraho, Cancer Research Institute, Morocco (unable to attend); Marcelo Alves Soares, Brazilian National Cancer
Institute, Brazil; Tram Kim Lam, National Cancer Institute, USA.

Volume 140: Alin Manuel Gherasim, Spanish Ministry of Health, Spain.

The IARC Handbooks Programme (IHB) is grateful to the following for their collaboration:

Working Group members

Volume 20B: Nicholas Carah, Brisbane, Robin Room, Bundoora, Paula O’Brien, Carlton, Claire Wilkinson, Sydney, Australia; Samantha Cukier,
Ottawa, Jurgen Rehm, Toronto, Canada; Guillermo Paraje, Santiago, Chile; Rijo M. John, Kalamassery, India; Mindaugas Stelemeékas, Kaunas,
Lithuania; Taisia Huckle, Auckland, New Zealand; Richard Matzopoulos, Cape Town, South Africa; Peter Allebeck, Solna, Sweden; Sawitri
Assanangkornchai, Songkhla, Surasak Chaiyasong, Maha Sarakham, Thailand; Petra S. Meier, Glasgow, United Kingdom; David Jernigan,
Boston, Elizabeth A. O’Connor, Portland, USA; The Son Dao, Hanoi, Viet Nam.

Volume 21: Wendy Cooper, Camperdown, Vivienne Milch, Surry Hills, Australia; Arn Migowski, Rio de Janeiro, Brazil; Rayjean Hung, Toronto,
Stephen Lam, Vancouver, Rafael Meza, Vancouver, Canada; MengMeng Li, Guangzhou, China; Luis Corrales, San José, Costa Rica; Torsten
Blum, Berlin, Germany; Abishek Shankar, New Delhi, India; Paolo Giorgi Rossi, Reggio Emilia, Italy; Zhandos Amankulov, Almaty, Kazakhstan;
Witold Rzyman, Gdansk, Poland; Yeol Kim, Goyang-si, Republic of Korea; Ali Saeed Al-Zahrani, Riyadh, Saudi Arabia; Wei Jie Seow, Singapore,
Singapore; Jean-Luc Bulliard, Lausanne, Switzerland; Harry De Koning, Rotterdam, The Netherlands; Robert Rintoul, Cambridge, Matthew
Callister, Leeds, Samantha Quaife, London, Philip Crosbie, Wythenshawe, United Kingdom; Ella Kazerooni, Ann Arbor, Neal Freedman,
Rockville, USA.

Invited specialists
Volume 20B: Tim Stockwell, Victoria, Canada; Norman Maldonado, Washington DC, USA.
Volume 21: Peter Mazzone, Cleveland, USA.

Representatives
Volume 21: Frédéric de Bels, French National Cancer Institute, France; Greta Castellini, European Commission Directorate-General Joint
Research Centre, Italy; Yannick Romero, Union for International Cancer Control, Switzerland; Robert Smith, American Cancer Society, USA.

Observers

Volume 20B: Tatiana N. Toporcov, Sao Paulo, Brazil.

Volume 21: Sebastian Schmidt, Forchheim, Germany; Chisato Hamashima, Tokyo, Japan; Helena Wilcox, London, United Kingdom; Jeffrey B.
Velotta, Oakland, USA.

WHO Secretariat

Volume 20B: Lolita Alfred, Carina Ferreira-Borges, Maria Neufeld, WHO Regional Office for Europe, Copenhagen, Denmark; Dzimitry
Krupchanka, Benn McGrady, Jeremias Paul, Dag Rekve, Elisabet Ruiz Cairé, Michal Stoklosa, Juan Tello, Chonlathan Visaruthvong, WHO
headquarters, Geneva, Switzerland.

Volume 21: Maria Lasierra Losada, WHO Regional Office for Europe, Copenhagen, Denmark; Maribel Aimonte Pacheco, WHO headquarters,
Geneva, Switzerland.

The WHO Classification of Tumours Programme (WCT) is grateful to the following for their collaboration:

Editorial Board Standing Members of the WHO Classification of Tumours, fifth edition

lan A. Cree, Lyon, France; Erika Denton, Norwich, United Kingdom; Michael Eden, Cambridge, United Kingdom; Andrew Field, Sydney, Australia;
Anthony Gill, St Leonards, Australia; Jennelle Hodge, Indianapolis, USA; Joseph Khoury, Omaha, USA; Alexander Lazar, Houston, USA; Katia
Leite, Sdo Paulo, Brazil; Zhiyong Liang, Beijing, China; Dilani Lokuhetty, Lyon, France; Daichi Maeda, Nakadori, Japan; Holger Moch, Zurich,
Switzerland; Barat Rekhi, Mumbai, India; Brian Rous, Cambridge, United Kingdom; Shahin Sayed, Nairobi, Kenya; Puay Hoon Tan, Singapore,
Singapore; Lester D.R. Thompson, Woodland Hills, USA; Kay Washington, Nashville, USA.
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Editorial Board Expert Members of the WHO Classification of Head and Neck Tumours, fifth edition

Justin A. Bishop, Dallas, USA; John K.C. Chan, Kowloon, Hong Kong Special Administrative Region, China; Nina Gale, Ljubljana, Slovenia; Tim
Helliwell, Liverpool, United Kingdom; Martin D. Hyrcza, Calgary, Canada; James S. Lewis Jr, Nashville, USA; Elizabeth L. Loney, Shipley, United
Kingdom; Ravi Mehrotra, Noida, India; Ozgur Mete, Toronto, Canada; Susan Muller, Decatur, USA; Vania Nosé, Boston, USA; Edward W. Odell,
London, United Kingdom; Alena Skalova, Pilsen, Czechia; Wanninayake M. Tilakaratne, Peradeniya, Sri Lanka; Bruce M. Wenig, Tampa, USA.

Editorial Board Expert Members of the WHO Classification of Haematolymphoid Tumours, fifth edition

Yassmine Akkari, Columbus, USA; Rita Alaggio, Rome, Italy; Peter J. Campbell, Hinxton, United Kingdom; John K.C. Chan, Kowloon, Hong Kong
Special Administrative Region, China; Wee Joo Chng, Singapore, Singapore; Sarah E. Coupland, Liverpool, United Kingdom; Sandeep S. Dave,
Durham, USA; Ming-Qing Du, Cambridge, United Kingdom; Judith A. Ferry, Boston, USA; Sumeet Gujral, Mumbai, India; Andreas Hochhaus,
Jena, Germany; Hagop M. Kantarjian, Houston, USA; Megan S. Lim, New York, USA; Jan A. Mol, Utrecht, The Netherlands; Hirokazu Nagai,
Nagoya, Japan; Kikkeri N. Naresh, Seattle, USA; German Ott, Stuttgart, Germany; Shahin Sayed, Nairobi, Kenya; Anna Schuh, Oxford, United
Kingdom; William Arthur Sewell, Darlinghurst, Australia; Reiner Siebert, Ulm, Germany; Eric Solary, Villejuif, France; Brent Lee Wood, Los
Angeles, USA.

Editorial Board Expert Members of the WHO Classification of Skin Tumours, fifth edition

Raymond L. Barnhill, Paris, France; Boris C. Bastian, San Francisco, USA; Thomas Brenn, Calgary, Canada; Jaime E. Calonje, London,
United Kingdom; Arnaud de la Fouchardiére, Lyon, France; Lyn M. Duncan, Boston, USA; David E. Elder, Philadelphia, USA; Rosalie Elenitsas,
Philadelphia, USA; Pedram Gerami, Chicago, USA; Wayne Grayson, Johannesburg, South Africa; Dmitry V. Kazakov, Zurich, Switzerland;
Werner Kempf, Zurich, Switzerland; Daniela Massi, Florence, Italy; Jane L. Messina, Tampa, USA; Richard A. Scolyer, Sydney, Australia;
Rajendra Singh, Lake Success, USA; Antonio Torrelo, Madrid, Spain; Sook Jung Yun, Gwangju, Republic of Korea.

Editorial Board Expert Members of the WHO Classification of Eye and Orbit Tumours, fifth edition

Sarah E. Coupland, Liverpool, United Kingdom; Charles G. Eberhart, Baltimore, USA; Bita Esmaeli, Houston, USA; Hans E. Grossniklaus,
Atlanta, USA; Steffen Heegaard, Copenhagen, Denmark; Martine Jager, Leiden, The Netherlands; Tero Kivela, Helsinki, Finland; Tatyana
Milman, Philadelphia, USA; Hardeep Singh Mudhar, Sheffield, United Kingdom; Abelardo Rodriguez-Reyes, Mexico City, Mexico; Geeta K.
Vemuganti, Hyderabad, India; Robert M. Verdijk, Rotterdam, The Netherlands; Valerie A. White, Lyon, France.

Editorial Board Expert Members of the WHO Classification of Genetic Tumour Syndromes, fifth edition

Yassmine Akkari, Columbus, USA; Mark J. Arends, Edinburgh, United Kingdom; Elspeth A. Bruford, Cambridge, United Kingdom; Raymond
Dalgleish, Leicester, United Kingdom; William D. Foulkes, Montréal, Canada; lan M. Frayling, Harrow, United Kingdom; Ada Hamosh, Baltimore,
USA; Stefan M. Pfister, Heidelberg, Germany; Sharon Plon, Houston, USA; Mark A. Rubin, Bern, Switzerland; Aldo Scarpa, Verona, Italy;
Michael Francis Walsh, New York, USA.

Editorial Board Expert Members of the WHO Classification of Endocrine and Neuroendocrine Tumours, fifth edition

Martin D. Hyrcza, Calgary, Canada; Ozgur Mete, Toronto, Canada; Giovanni Tallini, Bologna, Italy; Guido Rindi, Rome, Italy; Mauro Papotti,
Turin, Italy; Robert Osamura, Kanagawa, Japan; Ronald de Krijger, Utrecht, The Netherlands; Manuel Sobrinho-Simoes, Porto, Portugal; Vania
Nosé, Boston, USA; Sylvia Asa, Cleveland, USA; David Klimstra, New Haven, USA; Ronald Ghossein, New York City, USA; Zubair Wahid
Baloch, Philadelphia, USA; Lori Erickson, Rochester, USA.

Editorial Board Standing Members of the WHO Classification of Tumours, sixth edition

Wendy Cooper, Sydney, Australia; Andrew Field, Sydney, Australia; James Kench, Sydney, Australia; Katia Leite, Sdo Paulo, Brazil; Zhiyong
Liang, Beijing, China; Gary Tse, Hong Kong Special Administrative Region, China; Ale§ RySka, Hradec Kralové, Czechia; Barat Rekhi, Mumbai,
India; Daichi Maeda, Kobe, Japan; Shahin Sayed, Nairobi, Kenya; Michael Eden, Cambridge, United Kingdom; Brian Rous, Cambridge, United
Kingdom; Vicky Goh, London, United Kingdom; Chanjuan Shi, Durham, USA; Jennelle Hodge, Indianapolis, USA; Miguel Reyes-Mugica, Miami,
USA; Joseph Khoury, Omaha, USA; Georges Netto, Philadelphia, USA; Antonia Sepulveda, Washington DC, USA.

Editorial Board Expert Members of the WHO Classification of Soft Tissue and Bone Tumours, sixth edition

David Creytens, Ghent, Belgium; Jian Wang, Shanghai, China; Angelo Paolo Dei Tos, Padua, Italy; Yoshinao Oda, Fukuoka, Japan; Akihiko
Yoshida, Tokyo, Japan; Judith V.M.G. Bovée, Leiden, The Netherlands; Daniel Baumhoer, Basel, Switzerland; Cyril Fisher, Birmingham, United
Kingdom; Markku Miettinen, Bethesda, USA; Jason Hornick, Boston, USA; G. Petur Nielsen, Boston, USA; Alexander Lazar, Houston, USA;
Cristina Antonescu, New York, USA; Meera Hameed, New York, USA; Andrew L. Folpe, Rochester, USA.

Editorial Board Expert Members of the WHO Classification of Female Genital Tumours, sixth edition

Maire A. Duggan, Calgary, Canada; C. Blake Gilks, Vancouver, Canada; Sabrina Croce, Bordeaux, France; Yoshiki Mikami, Kumamoto, Japan;
Jaume Ordi, Barcelona, Spain; Xavier Matias-Guiu, Lleida, Spain; W. Glenn McCluggage, Belfast, United Kingdom; C. Simon Herrington,
Edinburgh, United Kingdom; Marisa Nucci, Boston, USA; Robert Soslow, Cleveland, USA; Pei Hui, New Haven, USA; Lora Hedrick Ellenson,
New York, USA; Joseph Rabban, San Francisco, USA; Teri A. Longacre, Stanford, USA.
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Editorial Board Expert Members of the WHO Classification of Breast Tumours, sixth edition

Sunil Lakhani, Brisbane, Australia; Stephen Fox, Melbourne, Australia; Roberto Salgado, Antwerp, Belgium; Christos Sotiriou, Brussels, Belgium;
Anna Sapino, Turin, ltaly; Puay Hoon Tan, Singapore, Singapore; Cecily Quinn, Dublin, Ireland; lan Ellis, Nottingham, United Kingdom; Stuart
Schnitt, Boston, USA; Aysegul Sahin, Houston, USA; Edi Brogi, New York, USA; Shabnam Jaffer, New York, USA; Kimberly Allison, Stanford,
USA.

Editorial Board Expert Members of the WHO Classification of Digestive Tumours, sixth edition

Anthony Gill, St Leonards, Australia; Irene Esposito, Dusseldorf, Germany; Peter Schirmacher, Heidelberg, Germany; Guido Rindi, Rome, Italy;
Massimo Rugge, Padua, Italy; Motohiro Kojima, Kyoto, Japan; Iris Nagtegaal, Nijmegen, The Netherlands; Fatima Carneiro, Porto, Portugal;
Mark Arends, Edinburgh, United Kingdom; Ralph Hruban, Baltimore, USA; Elizabeth Montgomery, Miami, USA; Amitabh Srivastava, New York,
USA; Gregory Lauwers, Tampa, USA.

Editorial Board Standing Members of the IAC-IARC-WHO Cytopathology Reporting Systems
Andrew Field, Sydney, Australia; Bharat Rekhi, Mumbai, India; Martha Bishop Pitman, Boston, USA; Fernando Schmitt, Porto, Portugal.

Editorial Board Expert Members of the WHO Reporting System for Lymph Node, Spleen, and Thymus Cytopathology, first edition

William Arthur Sewell, Sydney, Australia; William Robert, Toronto, Canada; Philippe Vielh, Paris, France; Arvind Rajwanshi, Raebareli, India; Pio
Zeppa, Fisciano, Italy; Immacolata Cozzolino, Naples, Italy; Masaru Hosone, Tokyo, Japan; Mousa Al-Abbadi, Amman, Jordan; Helena Barrocca,
Porto, Portugal; Pamela Michelow, Johannesburg, South Africa; Mats Ehinger, Lund, Sweden; Beata Bode-Lesniewska, Lucerne, Switzerland;
Mariarita Calaminici, London, United Kingdom; David Chhieng, Columbia, USA; Ruth Louise Katz, Houston, USA; L. Jeffrey Medeiros, Houston,
USA,; Oscar Lin, New York, USA.

Editorial Board Expert Members of the WHO Reporting System for Soft Tissue Cytopathology, first edition

Jerzy Klijanienko, Paris, France; Bharat Rekhi, Mumbai, India; Carla Carrilho, Maputo, Mozambique; Henryk Domanski, Lund, Sweden; Beata
Bode-Lesniewska, Lucerne, Switzerland; Ivan Chebib, Boston, USA; Vickie Jo, Boston, USA; Leslie Dodd, Chapel Hill, USA; Alexander Lazar,
Houston, USA; Matthew Zarka, Scottsdale, USA; Xiaohua Qian, Stanford, USA.

Editorial Board Expert Members of the WHO Reporting System for Liver Cytopathology, first edition

Venkateswaran lyer, New Delhi, India; Yoshiki Mikami, Kurume, Japan; Aileen Wee, Singapore, Singapore; Pamela Michelow, Johannesburg,
South Africa; José Jiménez Heffernan, Madrid, Spain; Nirag Jhala, New Brunswick, United Kingdom; Michelle Reid, Atlanta, USA; Kelsey
McHugh, Scottsdale, USA; Barbara Ann Centeno, Tampa, USA.

Editorial Board Expert Members of the WHO Reporting System for Breast Cytopathology, first edition

Wendy Raymond, Adelaide, Australia; Gary Tse, Hong Kong Special Administrative Region, China; Jerzy Klijanienko, Paris, France; Nilotpal
Chowdhury, Rishikesh, India; Torill Sauer, Lgrenskog, Norway; Puay Hoon Tan, Singapore, Singapore; Pamela Michelow, Johannesburg, South
Africa; Raza Hoda, Cleveland, USA; Elena Brachtel, Philadelphia, USA; Ronald Bralassanian, San Francisco, USA.

Editorial Board Expert Members of the WHO Reporting System for Kidney and Adrenal Cytopathology, first edition
Venkateswaran lyer, New Delhi, India; Puay Hoon Tan, Singapore, Singapore; Pawel Schubert, Cape Town, South Africa; José Jiménez
Heffernan, Madrid, Spain; Xiaoqi Lin, Chicago, USA; Eva Wojcik, Maywood, USA; Merce Jorda, Miami, USA; Andrew Renshaw, Miami, USA.

Editorial Board Expert Members of the WHO Reporting System for Head and Neck Cytopathology, first edition

Marc Pusztaszeri, Montreal, Canada; Jerzy Klijanienko, Paris, France; Kennichi Kakudo, Izumi, Japan; Sule Canberk, Porto, Portugal; Massimo
Bongiovanni, Epalinges, Switzerland; Jen-Fan Hang, Taipei, Taiwan, China; Zahra Maleki, Baltimore, USA; William Faquin, Boston, USA; Michiya
Nishino, Boston, USA; Justin Bishop, Dallas, USA; Zubair Wahid Baloch, Philadelphia, USA; Lester Thompson, Woodland Hills, USA.
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