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The IARC at the WHO

IARC was created in 1965 by the World Health Organization (WHO)

It is the executive research Agency of WHO with a focus on cancer

IARC performs cancer research for cancer prevention with an 

international perspective

1. Interdisciplinary (e.g. epidemiological and laboratory-based)

2. Inclusive of LMICs

3. Intended to inform public health decisions and policies

4. Intended to inform guidelines and standards 



Classification of  tumors



Classification of  substances





Reference: Precision Medicine Alliance 2017

Supporting the Precision Medicine vision



WHO report on cancer (2020)



All cancer treatment plans and the vast majority of medical 

decisions for cancer patients rely on quality pathology and 

laboratory medicine

WHO report on cancer (2020)



The laboratory ‘user demands’ have expanded

The development of Biomedical laboratories over the last 20 years summarised as 

follows:

- Laboratory 1.0 

Focus on the expertise, supply lines, protocols

- Laboratory 2.0

Focus on quality of processes, rising costs and reproducibility of results

- Laboratory 3.0

Introduce computers, mechanical processes and automation, increase scale and 

turnaround times

- Laboratory 4.0 (now)

Digital infrastructure, increased efficiency, intelligent decision support systems 



Data underpins personalised medicine

- Healthcare is seeing the largest increase in data use y-o-y

Reference: Coughlin S, et al. Looking to tomorrow’s healthcare today: a

participatory health perspective. Internal medicine journal. 2018; 48(1):92-6.



Data underpins personalised medicine

- The COVID-19 impact

Reference: Coughlin S, et al. Looking to tomorrow’s healthcare today: a

participatory health perspective. Internal medicine journal. 2018; 48(1):92-6.
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Specific examples



Focus on quality data for stratification 

Detailed stratification is key to developing diagnostics, e.g. the  European 

Prospective Investigation into Cancer and Nutrition study (EPIC; https://epic.iarc.fr/)

https://epic.iarc.fr/


Reference: Smith, Todd, et al. "Comparison of prognostic models to

predict the occurrence of colorectal cancer in asymptomatic

individuals: a systematic literature review and external validation in

the EPIC and UK Biobank prospective cohort studies." Gut 68.4

(2019): 672-683.

Detailed stratification 



Detailed genomic data for Mutographs of  cancer

https://www.sanger.ac.uk/colla

boration/mutographs-cancer-

cruk-grand-challenge-project/

Genomes of 5,000 pancreatic, 

kidney, oesophageal and 

bowel cancer patients from 

five continents will be studied 

and their mutational 

signatures compared

https://www.sanger.ac.uk/collaboration/mutographs-cancer-cruk-grand-challenge-project/


Genomic signature of  renal carcinomas

Reference: Jelaković, Bojan, et al. "Renal cell carcinomas of chronic

kidney disease patients harbor the mutational signature of carcinogenic

aristolochic acid." International journal of cancer 136.12 (2015): 2967-

2972.



Reference: Ng, Alvin WT, et al. "Aristolochic acids and their derivatives

are widely implicated in liver cancers in Taiwan and throughout Asia."

Science translational medicine 9.412 (2017).

Genomic signature of  renal carcinomas



Laboratory Services and Biobank – Scientific Council SC/59 8-10 February 
2023

Leverage existing cohorts for large-scale research

Multi-kingdom microbiota analyses identify 

bacterial–fungal interactions and 

biomarkers of colorectal cancer across 

cohorts

Liu, Ning-Ning, et al. Nature microbiology 7.2 (2022): 

238-250.

A polygenic risk score for 

nasopharyngeal carcinoma shows 

potential for risk stratification and 

personalized screening

He, YQ, et al. Nature communications 13.1 

(2022): 1-10.



How do we engage academic clinical 

laboratories in LMIC?



Inclusiveness of  LMICs: BCNet

Biobank and Cohort Building network:
• A research-ready infrastructure network within LMICs

• Harmonisation of processes and training on Biobanking standards and SOPs

• Ongoing support through online educational portal (biobanklearning.iarc.fr)

Henderson, MK & 

Kozlakidis, 

Z. Biopreservation and 

Biobanking 16.5 (2018): 

393-394.



Developing Standards and Best Practices

A significant, co-ordinated effort over the last years

2017 2018 2019

2021



 Awareness

 Funding

 Description 

 Training 

 International collaboration 

 Establish ethics committees 

Identifying knowledge gaps and priorities



Post-pandemic, somewhat improved granularity

Ngwa, Wilfred, et al. "Cancer 

in sub-Saharan Africa: a 

Lancet Oncology 

Commission." The Lancet 

Oncology (2022).



Post-pandemic, LMIC cohorts and biobank specifics

Ezzat S, Biga R, Kozlakidis Z. 
Biobanking in LMIC settings for 
infectious diseases: Challenges and 
enablers. Biosaf Health. 2022 Jul 25. 
doi: 10.1016/j.bsheal.2022.07.002.



What type of  samples?

Mendy, M, et al. "Infrastructure and facilities for human biobanking in low-and middle-income countries: a 

situation analysis." Pathobiology 81.5-6 (2014): 252-260.



What type of  data?

Of what quality?



A data-driven future for clinical laboratories

• The future is:

Data-based, data-driven and to some extent be vendor-agnostic

• Families of standards around laboratory data are likely to 

emerge, complementing existing ones



Reference: Vodosin P, et al. on behalf of the BCNet members. Biopreservation and Biobanking. ahead of print 

http://doi.org/10.1089/bio.2020.0101

Integrating data in SSA

- The regulatory development in LMICs has been rapid, but problematic in terms of 

trans-regional/trans-national compatibility

https://doi.org/10.1089/bio.2020.0101
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Data protection laws

Integrating data in SSA
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Map illustrating the various languages spoken in sub-Saharan Africa.

Integrating data in SSA



- A glossary of terms has been constructed in ASEAN member states paving the 

way for a common understanding, before further translations take place

Setting a strong foundation in ASEAN

Yadav, Birendra Kumar, et al. Biopreserv Biobank 20.3 (2022): 260-270.



ASEAN Feasibility Study Core Team 



OPEN SCIENCE
An approach to the scientific process that focuses on spreading knowledge as
soon as it is available using digital and collaborative technology.

Open Science is a policy priority for the European Commission and the standard method of

working under its research and innovation funding programmes as it improves the quality, efficiency

and responsiveness of research.

Why?

When researchers share knowledge and data as early as possible in the research process with the

relevant actors it helps diffuse the latest knowledge.



Twinning the data to the e-infrastructures

EOSC is a data infrastructure and could be seen as a twin approach to the pan-EU infrastructure 

organizations.

The latter offer the store, compute and connect services used by EOSC to offer the servicing of data 

and creating interoperability.

The combination forms the EOSC-ecosystem.

EOSC ERICs
EOSC-

ecosystem



Aims to enable multidisciplinary discovery and use

From disconnected silos to a 

federated infrastructure providing 

added value to researchers.

Academic clinical laboratories are direct and/or indirect contributors of the EU 

research ecosystem.



Tripartite collaborations



Tripartite collaboration events



EOSC actors working with countries



1 September 2022 – 28 February 2025, ~8mEUR

To serve the European Cancer Mission, 

via the engagement with large international coalitions: 

ICGC-Argo, GA4GH, 1+MG/B1MG, Cancer Core Europe, European Cancer 

Information System, European Network of Cancer Registries, Innovative Partnership 

for Action Against Cancer Joint Action, UNCAN.eu and patients/survivors 

associations

Academic clinical laboratories are direct and/or indirect contributors of the EU 

research ecosystem.



HOWEVER…



Is precision medicine implementation LMIC-friendly?

Mollura, Daniel J., et al. "Artificial intelligence in low-and middle-income countries: 

innovating global health radiology." Radiology 297.3 (2020): 513-520.



Looking into the future



Turning research output into an educational
resource

‘Managing healthcare research 

infrastructure’



Future challenges – increased complexity

Reference: Geyer, Philipp E., et al. "Revisiting biomarker

discovery by plasma proteomics." Molecular systems

biology 13.9 (2017): 942.



Future challenges 

– increased complexity of  research



The new normal in laboratory medicine

• Consolidation, economics of scale

• More services remotely, more often

• Information sharing, translating, integrating

• Accounting for complexity

• New technologies, new professions

• Jazieh AR, Kozlakidis Z. Healthcare transformation in the post-coronavirus pandemic era. Frontiers in Medicine. 2020 Jul 

28;7:429.

• Kozlakidis Z, et al. Global health and data-driven policies for emergency responses to infectious disease outbreaks. The Lancet 

Global Health. 2020 Aug 10.
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