
AI for Good Global Summit, May 2018: 
Idea for Focus Group on AI for Health
• Second AI for Good Global Summit: 

session on AI for health
• Need for partnership on AI for health, 

combining expertise in Health (WHO) 
and ICT (ITU)

• Idea for the Focus Group on AI for 
Health (FG-AI4H) is born

• ITU in corporation with WHO creates 
FG-AI4H in July 2018 

Opening keynote by DG of WHO (Dr. Tedros)



ITU/WHO Focus Group on
Artificial Intelligence for Health

Funding support by:
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Running the Internet, ICT devices
including their production, and data
centers takes about 11% of the total 
electricity in 2018
Source: N. Jones, “How to stop data centres from
gobbling up the world’s electricity,“ 
Nature, September 2018

„Nuclear energy now provides about 
11% of the world's electricity from 
about 450 power reactors“
Source: www.world-nuclear.org, 2019



Scaling
Bytes/year

*Sources: Cisco VNI reports

Video compression standards 
• H.264 (2003) – Now: 55%
• H.265 (2013) – Now:   7%
of all bytes on the Internet
Source: Encoding.com 2019 - Global Media 
Format Report 
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What about AI for Health?
• Artificial Intelligence for Health (AI4H) offers substantial 

improvements for public and clinical health; e.g., 
• early detection, 
• diagnosis, 
• risk identification, 
• treatment decision support,
• self-management,
• improved outcomes, …

• How can we achieve world-wide scaling of AI for Health?



World-wide Scaling: App Repository

Digital health that
scales around the
world?

What needs to be
done to make it
work?



ITU/WHO Focus Group on
Artificial Intelligence for Health (FG-AI4H)

Chair
● Thomas Wiegand, Fraunhofer HHI / TU Berlin, Germany

Vice-Chairs:
● Stephen Ibaraki, ACM, Canada
● Ramesh Krishnamurthy, World Health Organization
● Naomi Lee, The Lancet, United Kingdom
● Sameer Pujari, World Health Organization
● Manjula Singh, ICMR, India
● Shan Xu, CAICT, China



Stakeholders & Cooperations

• WHO – World Health Organization
• ITU – International Telecommunication Union
• IANPHI – International Association of National Public Health 

Institutes
• Regulators (per country or via WHO)
• IAP – InterAcademy Partnership
• AI4Good – AI for Good Global Summit
• WHS – World Health Summit
• Philanthropic Foundations



ITU/WHO FG on AI for Health
• FG-AI4H was created in July 2018
• Goal: benchmarking for AI for Health solutions. 
• Such a benchmarking is relevant for applications including:

 regulatory processes for medical devices and other aspects
digital epidemiology
health delivery system



Example benchmark: 
Diagnostic Support for Breast Cancer
• Tumor infiltrating lymphocytes (TILs) are implicated in eliminating tumor cells
• Quantification of TILs relevant for patient prognosis estimation and therapy
• Replace “eye-balling” by pathologist with Machine Learning
• Focus Group: specify process on data generation and evaluate accuracy of 

Machine Learning method

Source: Hendry, S., Salgado, R., Gevaert, T., Russell, P. 
A., John, T., Thapa, B., ... & Sanders, M. (2017). 
Assessing Tumor-Infiltrating Lymphocytes in Solid 
Tumors: A Practical Review for Pathologists and 
Proposal for a Standardized Method from the 
International Immuno-Oncology Biomarkers Working 
Group Part 2 (…). Advances in anatomic pathology, 
24(6), 311-335. 
Copyright 2017 Wolters Kluwer Health, Inc. All rights 
reserved.



Histological slide

Microscopic
diagnostics

Source: F. Klauschen, Charite Berlin



Histopathology: 
Diagnose diseases, guide therapy decisions

Autoimmune
Cancer
Degenerative
Infectious Intervention

Diseases TherapyDiagnostics

GP/
Specialists Radiology

Biopsy/
Surgery Pathology

350 Mio. diagnostic cases worldwide per year!
Source: F. Klauschen, Charite Berlin



Manual
evaluation

Source: F. Klauschen, Charite Berlin



Source: F. Klauschen, Charite Berlin



Identify & classify
cancer!

Estimate
Immune cells!

Source: F. Klauschen, Charite Berlin



AI-assisted Histopathology

original cancer TiLs

Source:
A. Binder et al.



Annotation of Histopathology Images
Specifications:
• Digitized histological slides in standard staining
• Comprehensive tissue component annotations:

cancer tissue
multiple subtypes 

focus on NST (no-special-type) and invasive-lobular breast cancer
normal tissue

normal breast gland and duct epithelium
connective tissue (fibers, cells)
fatty tissue, bone tissue, nerves
blood and lymphatic vessels

immune system
Lymphocytes, plasma cells
Granulocytes, monocytes/macrophages

necrotic tissue
artifacts
Background

• Positive and negative annotations

Source: F. Klauschen, Charite Berlin



POI POI/ROI ROI

cancer
stroma

lymphocytes normal 
epithelium

stroma / 
connective tissue

Annotation of Histopathology Images

Source: F. Klauschen, Charite Berlin



Benchmarking Process



Benchmarking Process
Breast cancer

data set, 
50 patients
approx. 10k 
annotations

Cancer cell
detection algorithm,

Prof. Alex Binder,
Singapore

Binder_A_2019:
tp=0.91, tn=0.88



Timeline

May 2018: idea
at AI for Good

July 2018: formal creation

September 2018:
Meeting A, Geneva,

WHO HQ

November 2018:
Meeting B, Columbia University

January 2019:
Meeting C, EPFL

April 2019: Meeting D, 
Shanghai World Expo

May 2019:
Meeting E, Geneva

AI for Good

September 2019:
Meeting F, Zanzibar

November 2019:
Meeting G hosted by NICF, 

DoT & ICMR, New Delhi

January 2020: Meeting H, 
Brasilia





More Information: 
ITU/WHO Focus Group on AI for Health

• Search: use “AI4H” as string 
• Website: https://itu.int/go/fgai4h
• Next meetings: 

• March 2020
Singapore

• May 2020
Geneva, Switzerland



WG: “Regulatory Considerations”

Chair
● Naomi Lee, The Lancet, United Kingdom

Vice-Chairs are representatives of:
●  Paolo Alcini, EMA, Europe
● Khair ElZarrad, FDA, USA
● Wolfgang Lauer, BfArM, Germany
● Peng Liang, HPMA, China
● Chandrashekar Ranga, CDSCO, India



Regulatory Impact: SaMD Categories



Workshop: Standardized Assessment 
Framework on AI for Health
• When: 8. & 9. January 2020
• Where: Fraunhofer HHI, Berlin, Germany







Structure of FG-AI4H
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Current Example Health Topic Groups
1. Cardiovascular disease risk prediction (TG-Cardio)
2. Diagnoses of bacterial infection and anti-microbial resistance (AMR)  (TG-Bacteria)
3. Dermatology (TG-Derma)
4. Falls among the elderly (TG-Falls)
5. Histopathology  (TG-Histo)
6. Malaria detection  (TG-Malaria)
7. Neuro-cognitive diseases (TG-Cogni)
8. Outbreak detection (TG-outbreaks)
9. Ophthalmology (TG-Ophthalmo)
10. Psychiatry (TG-Psy)
11. Radiothereapy (TG-Radiotherapy)
12. Snakebite and snake identification (TG-Snake)
13. Symptom assessment (TG-Symptom)
14. Tuberculosis (TG-TB)
15. Volumetric chest computed tomography   (TG-DiagnosticCT)
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Output by Working Groups:
Documents and Software Tools
• AI4H ethics considerations 
• AI4H regulatory considerations
• AI4H requirements specification
• AI software life cycle specification
• Data specification (requirements, acquisition, annotation, training and test, 

handling, sharing practices)
• AI training best practices specification
• AI4H evaluation specification (evaluation process, technical test specification, 

technical test metric, clinical validation)
• AI4H scale-up and adoption
• AI4H applications and platforms (Mobile applications, cloud-based AI applications)



Planned Technical Deliverables



Typical assumptions

• Linear deployment      
(train once and use)

• Fixed input-output relation 
(stationarity assumption)

Today‘s AI Projects

Data

Development of AI

Training Testing Application

max.
30 km/h



AI in Real Life

New 
Data

Re-training

Re-testing

Application

AI Systems require
updates

Initial 
AI System

Non-stationarity
(Daten und I-O Relation)

Data distribution is changing
(e.g. influencing the system)

No fixed I-O relation
(e.g. dependency on 

earlier decisions)



Federated and Transfer Learning affect AI Updates



Coordination & 
Requirements

Evaluation 
(FG-AI4H)

AI4Health 
Solution

Data 
Creation & 
Research

Research and Evaluation Pipeline on AI for Health
Contributions by 
countries, NGOs, 
Universities, 
Research Institutes, 
Companies, Clinics, 
Civil Society, 
Foundations, …

Contributions 
could be data, 
curation of data, 
AI solutions, 
infrastructure, 
funding, …



Thank you very much!

Questions?


