	[bookmark: dtableau][bookmark: dsg][bookmark: dnum][image: ITU Logo]
	INTERNATIONAL TELECOMMUNICATION UNION
TELECOMMUNICATION
STANDARDIZATION SECTOR
STUDY PERIOD 2017-2020
	FG-AI4H-E-101-R01

	
	[bookmark: ddate]
	ITU-T Focus Group on AI for Health

	
	[bookmark: dorlang]
	Original: English

	[bookmark: dbluepink][bookmark: dmeeting]WG(s):
	Plenary
	Geneva, 30 May – 1 June 2019

	[bookmark: dtitle]DOCUMENT

	[bookmark: dsource]Source:
	FG-AI4H Chairman

	[bookmark: dtitle1]Title:
	Report of the fifth meeting ("Meeting E") of the Focus Group on Artificial Intelligence for Health (FG-AI4H)

	[bookmark: dpurpose]Purpose:
	Admin

	Contact:
	Thomas Wiegand
Fraunhofer Heinrich-Hertz-Institut, Germany
	E-mail: thomas.wiegand@hhi.fraunhofer.de 

	Contact:
	Secretariat / TSB
	Tel: +41-22-730-6805Fax: +41-22-730-5853E-mail: tsbfgai4h@itu.int


	Abstract:
	This document contains the report of the fifth meeting of the ITU-T Focus Group on Artificial Intelligence for Health (FG-AI4H). R01 corrects cross reference errors in Annex A as well as affiliation mistakes, and adds missing information to the executive summary.


Executive summary
The fifth meeting of the Focus Group on Artificial Intelligence for Health (FG-AI4H) was held in Geneva, Switzerland, at the International Telecommunication Union (ITU) from 30-31 May 2019. This meeting was preceded by the fifth ITU-WHO Workshop on Artificial Intelligence for Health, held in the form of a breakthrough session on "Good Health and Well Being" on 29 May 2019, during the AI for Global Good Summit. Around 60 participants attended the meeting, and about 300 participants from the AI for Global Good Summit attending the breakthrough session.
The FG reviewed 30 input documents and the following were the main results from the fifth meeting. All ad-hoc groups were dissolved during the meeting and their work would henceforth be addressed by the Working Groups or at the Focus Group plenary level.
During the meeting, the Call for Topic Group Participation (CfTGP) along with the Topic Description Document (TDD) updates for the various topic groups were submitted and subsequently presented. One new Topic Group on "Outbreak detection" was created. 
The meeting also supported the idea to create expert groups to assist guiding the work of the various topic groups. The criteria would be discussed by the FG management in the interim and submitted for consideration of the FG at its next meeting.
The meeting agreed to disband all ad hoc groups and instead use the working group mechanism to progress horizontal work. Accordingly, two new working groups were created:
· WG on data and AI solution quality assessment
· WG on data and AI solution handling
The idea to create two other WGs was supported, but creation was deferred, pending refinements:
· WG on ethics
· WG on public health
The Focus Group created the following new topic group:
· TG-Outbreaks on outbreak detection led initially by Martina Fischer (Robert Koch Institute, Germany)
The Focus Group issued the following output documents:
· FG-AI4H-E-101: Report of the fifth meeting ("Meeting E") of the Focus Group on Artificial Intelligence for Health (FG-AI4H)
· FGAI4H-E-102: Updated Call for Proposals: Use Cases, Benchmarking and Data
The meeting also improved its online working methods by defining procedures for electronic approval of documents and for organizing e-meetings.
The next meeting of the Focus Group will take place in Zanzibar, Tanzania from 3-5 September 2019, preceded by the sixth ITU/WHO Workshop on Artificial Intelligence for Health on 2 September 2019.
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[bookmark: _Toc16675937]General
The FG-AI4H Chairman, Mr Thomas Wiegand (Fraunhofer HHI, Germany), welcomed the participants to the fifth meeting that was held at ITU HQs in Geneva, 30-31 May 2019. 
The meeting was preceded on 29 May 2019 by the 5th ITU/WHO workshop on AI for health, held as the health breakthrough session of the AI for Global Good Summit (see §7). Initially planned until 1 June, the meeting completed its deliberations and was adjourned on 31 May.
[bookmark: _z6s3wjmh6chc][bookmark: _Toc16675938]Approval of Agenda
The agenda was slightly amended as per the availability of the proponents of a few of the contributions.
Following this, the agenda was approved as in E-001-R2.
[bookmark: _ft6uoe5xxyuq][bookmark: _Toc16675939]Documentation and allocation
The initial list of documents and their allocation in E-001-R1 was reviewed and approved, and updated as needed during the course of the meeting, as found in its latest revision, R2.
[bookmark: _pc3i0uiyzqcm][bookmark: _Toc16675940]IPR
The IPR statement as per WTSA Resolution 1 was read (E-001-R1 Annex C) and no affirmative replies were received. 
[bookmark: _xh68rxmnvtg7][bookmark: _Toc16675941]Management update
[bookmark: _vsxru0nolebk][bookmark: _Toc16675942]Overview of FG working methods and goals
E-028 - FG-AI4H – Overview
Through this presentation, the Chairman provided an overview of the current work and operations of the Focus Group. 
During the discussion, queries were raised on the ethical perspective needed when employing AI-based technologies for healthcare. In view of this and the need for more specific guidelines in this area, the Chairman proposed the creation of an ethics working group. The ToR for this proposed working group would need to be finalized at the upcoming meeting. See §12.2.1 for further information.
[bookmark: _Toc13245922][bookmark: _xgs097yp3ilj][bookmark: _Toc13245923][bookmark: _Toc13245925][bookmark: _Toc13245928][bookmark: _Toc13245931][bookmark: _Toc13245936][bookmark: _Toc13245937][bookmark: _Toc13245938][bookmark: _Toc13245944][bookmark: _Toc13245946][bookmark: _Toc13245950][bookmark: _uauptk5hbx3l][bookmark: _Toc16675943]Vice-chairs
No updates were proposed to the vice-chairs of the Focus Group at this meeting.
[bookmark: _yo75ncw3956y][bookmark: _Toc16675944]WGs
The Focus Group was informed that, as per the procedure agreed at the Shanghai meeting, Mr Wolfgang Lauer, from the Federal Institute for Drugs and Medical Devices, Germany, was welcomed as a new vice-chair of the WG-RC.
[bookmark: _26u88wcj75yb][bookmark: _Toc16675945]Approval of Meeting D outcomes and updates
The report of the FG-AI4H meeting D in Shanghai, 2-5 April 2019 in D-101 was approved.
The meeting noted the published outcome documents from meeting D:
· D-102: Updated call for Proposals: use cases, benchmarking, and data
· D-103: Updated FG-AI4H data acceptance and handling policy
The group also noted the updated call for proposals in E-004, prepared by the WG-O Chairman based on the discussions during Meeting D. It was also agreed that this document would be updated on a regular basis before each upcoming meeting.
[bookmark: _sjwc51afo0l8][bookmark: _Ref11327711][bookmark: _Toc16675946]Outcome of the workshop (AI4G Breakout)
The meeting noted E-002 containing the outcomes of the FG-AI4H workshop that was organized during the AI for Good 2019 Summit, as its Breakthrough "Good Health and Well Being" session on 29 May 2019. 
During the workshop, the Chairman had also delivered the presentation contained in E-028 in order to give new participants an insight into the objective, functioning and working methods of the Focus Group. 
[bookmark: _tuyli21yfyl9][bookmark: _Toc16675947]Ad hoc group updates
[bookmark: _56dnuq8ikfsp]The available updates from the six-existing ad hoc groups were reviewed during the meeting. 
In view of the evolution and increased maturity of the working methods of the FG, the existing ad-hoc groups were dissolved at the meeting and their activities, where it was deemed that further work is necessary, are to be continued under the existing or new WGs. See §12.1 and 12.2 for further details.
[bookmark: _Toc16675948]AHG on thematic classification scheme 
The AHG chair is Ramesh Krishnamurthy. No interim activities were held, hence the latest version of the thematic classification found in C-104 remains in force.
[bookmark: _46f83jcxqm8u][bookmark: _Toc16675949]AHG on data handling and data acceptance policy (AHG-DAH)
The AHG co-chairs are Benjamin Muthambi, Daidi Zhong and Marc Lecoultre. There were no interim activities, although this is recognized as an essential topic for the FG. See §12.2.4 concerning the continuation of this work.
[bookmark: _Toc16675950]AHG on working methods for online collaborations
The AHG chair is Benjamin Muthambi. No discussions were held during the interim period. The AHG chair noted that he was waiting for a collaboration platform to be provided so he could have started the discussions, while the Chairman's expectation was that a policy / working method that include online collaboration would be developed within this ad-hoc group. It was agreed that, instead of a dedicated group, TG-Cardio would be used to experiment different methods and derive a proposal for the FG.
[bookmark: _rgbvgvdezerl][bookmark: _Toc16675951]AHG on test data set assessment 
The AHG co-chairs are Messrs Arun Schroff and Wojciech Samek. No interim activities were held, and the co-chairs noted that they needed more community support to advance on the work assigned to this ad-hoc group. It was noted that there was one contribution at this meeting that could potentially contribute to clarifying the test data assessment issue.
[bookmark: _g12mkvp9ma2t]It was highlighted that a key role of group leaders is to catalyse the discussions on a topic, not necessarily develop it themselves.
[bookmark: _Toc16675952]AHG on a benchmarking platform (AHG-BP)
The AHG chair is Mr Markus Wenzel. The progress report for this AHG is found in E-008.
The FG wants to assess AI models outside sample data. It is pertinent to note that the data being used for the work of this FG does no harm. There were certain limitations observed as a part of the tests. It was difficult to make it run based on the instructions provided. The front end was managed by Bastiaan Quast (ITU), however, the backend is still to be addressed. 
It was noted that the AIcrowd platform does not appear to have use cases with high-dimensional evaluation metrics.
[bookmark: _Toc16675953]AHG AI for health device security and robustness benchmarking (AHG-AI4HDS) 
The AHG co-chairs are Messrs Ziyi Yang and Kai Fu. Even though the progress report in E-007 was prepared, no one was present to introduce the report. The Chairman went through the report briefly and suggested that the participants read through the report too.
[bookmark: _xc5qrg2sw1iy][bookmark: _lad13vgmal3g][bookmark: _Toc16675954]Horizontal and strategic topics
E-021 (Identifying Regulatory Challenges and Opportunities of AI in Health) [India]
This contribution highlighted the growth in the AI domain owing to the big data and machine learning techniques. It further underscored that despite AI-based tools being used for health-care and medical research, there are limited regulatory frameworks to pave future work in this area as countries are finding it increasingly difficult to develop and implement regulatory and ethical guidelines that will be acceptable to everyone. Accordingly, this contribution proposed to conduct a study on the challenges and opportunities of AI in health (in line with the Working Group on "regulatory consideration of AI on health").
E-023 (Proposal to create an AI for health expert group) [Chairs WG-O, FG]
This contribution presented by the Chairman, proposed the idea of creating a list of experts across the board that would be tasked to scrutinize different topic groups from creation to structuring from various angles, priority/relevance, ethical, feasibility, etc. For creating this pool of experts, it was considered prudent to tap into existing expert panels on relevant topics including (but not limited to) regulatory issues on health and artificial intelligence.
This contribution also proposed the creation of "a system of checks and balances" through which Rapporteurs (from the expert pool) would be assigned for every topic group.
It was noted that a list of partners had already been identified for this purpose from medical, academic and engineering/data science background (academia and governments)
Keeping in mind the fast-paced work of the topic groups, these experts would mostly be engaged through online collaboration. 
As a part of the vetting processing for the experts, it was suggested that the profile of the proposed expert is posted online for three months in order to gather comments before their inclusion in the expert pool. 
While selecting experts, the following aspects would need to be taken into consideration:
· Inclusion of medical experts from different geographical regions 
· Maintenance of gender balance 
· Declaration of conflict of interest (if any)
As a part of their supervisory duties, the pool of experts would be involved in:
· developing the work plan; and
· reviewing deliverables for each TG to ensure that the work is not biased towards a particular AI solution
Further clarification was also sought on the interaction between topic groups and the choice of topics which will in the future be explored by the Focus Group. There is consensus that the structure and interactions between the topic groups could be created on a case-by-case basis. 
There was general support for the creation of experts' panels, with the meeting considering it appropriate to establish a process for their selection. The FG management would work through a proposal to be reviewed at the next meeting.
E-025 (Robustness/Safety & reliability in AI4H applications) [Fraunhofer HHI]
This contribution was presented by Luis Oala based on the slides contained in E-025-A01.
It explored the types of requirements when evaluating AI systems in terms of availability and reliability with the final goal of creating safe and reliable AI systems
Through this presentation, this contribution also proposed a working definition for the term "robustness" which was as follows: 
"Robustness is a desideratum we place on an AI system to not commit any gross, unexpected errors under slight changes of the environment Φ or to at least handle them benignly, e.g. by letting a human AI system operator know that something unusual has happened".
This definition was derived from the work of Peter J. Huber, Thomas G. Dietterich and Stuart Russell. 
The basic life cycle of AI system was given as follows: define, train, validate, deploy. It was noted that OECD had also came up with a similar cycle.
It was highlighted that each stage of the AI system life cycle has a specific robustness assessment task. With reference to this, the areas of action were given as follows:
1. Data fidelity: This could encompass normalization, quality control and audit;
2. Robust training: If changes can occur during deployment phase, model needs to be prepared. This does not include modifying the training procedure; 
3. Robustness validation: This involves targeting the vulnerability of the model and employing granular examination along with hypothesis testing;
4. Alarm system (benign error handling): This includes the "bells and whistles" a model should have when it is being trained and validated. This could employ different tools-outlier tests, intuition methods and uncertainty quantification (mainly predictive uncertainties related to how much should the output be relied on).
During the discussion, it was noted that this contribution was a productive channel to combine efforts within FG and enrich data fidelity action areas. However, there were certain queries on whether tampering with the datasets (manual perturbations) would fall under robust training in the above scenario.
Another point of discussion was related to the notion of implementing tools across verticals (black box) and how these should be looked at on a case-by-case basis, overlooking which this proposed activity could be unfeasible. The Chairman clarified that it is possible to create a category of health problems, which could eventually share tools and open source packages. 
Furthermore, during the discussion, it was noted that "robust training" was not in the scope of the FG. However, a document with best practices for the same could be created.
Towards the end of the discussion it was decided to create an ad hoc group on testing robustness of AI4H solutions to create a set of practical documents on the four areas elaborated on by the contribution. However, with the dismantling of all the ad-hoc groups later in the meeting, this work was transferred to the newly created Working Group on Data handling. See §12.2.4.
E-022 (Unified mathematical framework and data mining algorithms) [Syria]
As the proponent was not present, this contribution was noted and the Chairman encouraged the participants to read the contribution, with the expectation that the author could present it at a future meeting.
E-029 (Contradictory terminology) [Philips]
This contribution highlighted that the use of the term "artificial intelligence" in different domains could have conflicting terminologies and definitions. As the core work of the Focus Group is directed at AI, it is essential that participants are aware of the differences in definitions and the fact that it cannot be corrected. Certain examples were provided with reference to validation: good bias vs bad bias; supervised learning vs unsupervised learning; etc. 
During the discussions, it was noted that WHO has a taxonomy for digital health, which could be used as a reference point for the work of the Focus Group along with other WHO evidence-based standards.
As a part of a study conducted by Pat Baird (Phillips) at another SDO, an existing collection of conflicting terminology could be provided to the Focus Group for its future work.
Towards the end of the discussion of this contribution, the following was agreed upon:
· Listing of conflicting terminologies with columns on each term and what they might mean in different fields. In case there is conflict on the use of a certain term, this to be highlighted to the FG for its work
· Glossary of definitions used by other groups is being prepared and will be submitted (in its current form) by Philips.
[bookmark: _qh6hf3i0yqte][bookmark: _Toc16675955]Updates to TGs and new proposals
[bookmark: _z8tfvcfhls6j][bookmark: _Toc16675956]Template updates: TDDs and CfTGPs
No updates were prepared for the TDD and CfTGP templates at this meeting. If needed, updates can be approved by correspondence. 
[bookmark: _smk85s9w731m][bookmark: _Toc16675957]TG-Cardio (Cardiovascular Risk Prediction)
The topic driver is Benjamin Muthambi. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A01
· TDD Update: document E-009 was reserved but not submitted
· Contributions: none
The updated CfTGP contained in E-005-A01 included several subtopics to be considered and elaborated on within the Topic group. The planning process for the overall sub-topics and sub-groups from the conceptualization to the project planning have also been provided in the CfTGP.
It was noted that the main challenge related to different projects using algorithms and datasets (with differing variables) is still relevant for this TG. With reference to this statement, during the discussion, it was highlighted that AI models in healthcare are complex. In countries like Colombia, data is very fragmented and therefore, it is difficult to prioritize and ensure quality of data. However, predictive models can serve as the basis for future work. 
The meeting appreciated the work of the Topic driver and noted that as the plan has been well etched out, it will be able to draw in experts in this domain who are interested in the work of the TG. 
[bookmark: _c68fddcazo1w][bookmark: _Toc16675958]TG-Cogni (Neurocognitive diseases)
The topic driver is Marc LecoultreMarc Lecoultre. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A02
· TDD Update: E-010 - Presentation: E-010-A01
· Contributions: E-027
The updated TDD was provided as contained in E-010. As was highlighted during the previous meeting, this TG aims at establishing the empirical basis for testing the clinical validity of machine learning-based diagnostics for Alzheimer's disease and other neurocognitive disorders.
During the discussion, it was noted that directory of data sets and people, are classified using different data sets. Hence, data would have a geographical basis, which is essential to be considered for the work of this TG.
The contribution related to this TG is contained in E-027, which underscored the willingness of the Laboratory for Research in Neuroimaging in sharing a representative sample data set which includes both real world patient's data and data collected from research cohorts.
However, it was noted that the issue of how to partition the data into private/public has not been addressed yet. Hence, this discussion was considered more prudent for the ad hoc group on data policy or its successor WG (with the dissolution of the ad-hoc groups; see §12.2.4).
[bookmark: _49721qg1h33s][bookmark: _Toc16675959]TG-Derma (Dermatology)
The topic driver is Maria Vasconcelos. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A03
· TDD Update: E-011
· Contributions: None
The updated CfTGP for this Topic Group is contained in E-005-A03  along with the TDD update in E-011 . The TDD mentioned the use of several public data sets which would be used for the work of this TG. Some of these public data sets being considered include:
· The Interactive Atlas of Dermoscopy (EDRA)
· International Skin Imaging Collaboration (ISIC) Archive
· Dermofit Image Library: The images on the library are not available publicly but can be purchased for use.
3Derm expressed their interest in joining the activities of the TG. In order to boost the number of experts participating in this TG and balance, the geographical diversity of participation, it was suggested that all TG Drivers have a meeting. WHO offered to facilitate connections.
[bookmark: _wjuu883f4cb3][bookmark: _Toc16675960]TG-DiagnosticCT (Volumetric chest computed tomography)
The topic driver is Kuan Chen. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A04
· TDD Update: E-019
· Contributions: none.
These documents were presented by the topic driver. During the presentation, it was highlighted that lung cancer if detected earlier could lower the risk of mortality. It was also mentioned that AI could play a major role in diagnosis of lung cancer. The topic driver mentioned that the variability for the training and test data in dermatology could be quite high. Even when dealing with the same physician and same patient (within 24 hours), there can be varying results. Additionally, it was suggested to avoid the use of any public data sets in initial training. So far, there is no gold standard for using AI in lung cancer detection. To cope with this variability, one of the approaches employed by researchers is to expand the existing data to cover multiple areas.
A multi-reader and multi-use-case approach is being used for this TG with the proposed inclusion of professionals with more than ten years of experience.
It was noted during the discussion that major brands of scanners (used for lung cancer detection) should be included as a variable for the work of this TG as the data they provide may differ and accordingly, the efficacy of the algorithms can vary significantly if trained with data from a certain manufacturer and then tested with images from another one.
It was also highlighted that the issue of robustness of data and solutions needs to be addressed in the data policy document.
[bookmark: _Toc13245973][bookmark: _xwpb7th5ud7d][bookmark: _Toc16675961]TG-Falls (Falls among the elderly)
The topic driver is Inês Sousa. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A05
· TDD Update: E-012
· Contributions: None
These updated documents were briefly presented by the topic driver. It was noted during the presentation that this TG was still seeking additional data and expertise to further its work. WHO highlighted that there is keen interest on this topic and therefore the FG should continue to pursue it and look into acquiring more data.
[bookmark: _lfc2l6gnyt7a][bookmark: _Toc16675962]TG-Histo (Histopathology)
The topic driver is Frederick Klauschen. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A06
· TDD Update: E-013
· Contributions: None.
These documents were presented remotely by the topic group driver. During the presentation, it was reiterated that AI can make diagnostics conducted through histopathology more robust and reliable. The data provided so far for this has been considered acceptable for research. The digitized images utilized by the TG are anonymous. Hence, there is no possibility of extracting DNA information. This TG is working on having 3 independent annotations. With reference to ethical considerations, there were no immediate concerns as approval was already sought to use these images for research (including FG work) and the images had been anonymised (as opposed to actual slices, the image cannot be used for DNA extraction). The TG also noted that physical resolution can bring about a bias, hence scaling would be required for its data. 
The scores and metrics for this TG would focus on local classification accuracy and benchmarking along with the ability to identify cancer cells and tumour-infiltrating lymphocytes (TILs). Clinical data may also be included in benchmarking effort
The data for the TG will be hosted on the ITU server. Accordingly, 90 images will be moved to this server out of which ten will be made public. 
It was also noted that the TG ran a first benchmarking experiment on HHI infrastructure with a submission from Singapore that was tested on Charité Berlin data.
[bookmark: _isfzai7254ik][bookmark: _Toc16675963]TG-Ophthalmo (Ophthalmology)
The topic driver is Arun Shroff. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A07
· TDD Update: E-014 – Presentation in E-014-A01
· Contributions: None.
These documents were presented by the topic driver who mentioned that the call for participation has been updated since Meeting D. It was mentioned during the presentation that EyePACS had been approached but no official conversations were held yet to check whether they can provide undisclosed data sets. The topic driver would follow up on the potential collaboration with EyePACS and provide a report at the next meeting.
Further collaboration for this TG was highlighted during the presentation were as follows:
· Potential pilot project discussion with Senegal
· Developing AI-algorithms-UK Biobank (retinal images)
· Potential collaboration with FG and MIT to be explored-
Next steps for this Topic Group included the completion of the TDD with the help of other members and the gathering of data sets from India on-site operations.
[bookmark: _q29pmp2hs0g9][bookmark: _Toc16675964]TG-Psy (Psychiatry)
The topic driver is Nicholas Langer. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A08
· TDD Update: E-015 – Presentation in E-015-A01
· Contributions: None.
The documents were presented by the topic driver. During the presentation, it was highlighted that psychiatric disorders are common and their onset is usually before the age of 24. However, the diagnosis of psychiatric disorders involves long interviews and this process can be costly. It was also noted that the diagnosis could often be subjective. In this scenario, AI could help overcome subjectivity while helping lower the cost. 
This TG will be using MATLAB data files and benchmarking for predicting disorders across the demographic. A scoring system will also be allocated for this purpose as multiple disorders can exist. The TG will also utilize diagnoses of the DSM5 Diagnostic and Statistical Manual of Mental Disorders. 
It was noted that continuous prediction and monitoring for psychiatric disorder will remain a challenge. However, new data will be included as the work progresses and each new data submission will have a timestamp which will help track progress.

[bookmark: _3xx7ehwtvsqb][bookmark: _Toc16675965]TG-Radiotherapy (Radiotherapy)
The topic driver is Zhenzhou (Joe) WU. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A09
· TDD Update: document E-020 was reserved but not submitted
· Contributions: None
The TG driver did not participate to brief the group on progress achieved in the interim period. The group was reminded that TGs that did not progress across two meetings are subject to discontinuation.
[bookmark: _ln4hgj9muwo6][bookmark: _Toc16675966]TG-Snake (Snakebite and snake identification)
The topic driver is Rafael Ruiz. The following documents were available at this meeting for this TG:
· CfTGP: E-005-A10
· TDD Update: E-016
· Contributions: None
The documents were presented by the topic driver. As was mentioned in the preceding meetings, the issue of snakebites remains a constant problem in developing countries like India as venomous bites could cause death or disabilities. 
During the presentation, it was highlighted that the WHO snakebite envenoming campaign was launched, which received strong interest from countries like India and Nigeria
The topic driver noted the shortcomings faced by the TG including (but not limited to) the following:
· No single anti-venom is available
· Limited availability of anti-venom in hospitals
· While Snake id is a core part of the process, it is also complex to use
· Clinicians may not be experts in snake biology
Currently, over 350,000 training data images were available for the work of the TG. Additionally, collaborations/events are being formalized with the following groups to receive additional images for this TG:
· Museum of natural history (in Michigan) covering 900 species of snakes.
· HerpMapper, a biodiversity platform that also covers other animals. This partnership could bring 50,000 images to the database.
The TG driver also proposed the organization of a "Snakathon" to identify snakes 
It was also noted that Conference on Computer Vision and Pattern Recognition (CVPR) had accepted the proposal on this topic sent by UNIGE-Health.
While this TG has made significant process, the work was still based on evidentiary based diagnosis with hotspots of snake-bite occurrence was still noted to be missing. 
[bookmark: _1y3rvciwhde8][bookmark: _Toc16675967]TG-Symptom (Symptom assessment)
The topic driver is Henry Hoffmann. The following documents were available at this meeting for this TG:
· E-meetings: E-006
· CfTGP: E-005-A11
· TDD Update: E-017 – Presentation E-017-A01
· Contributions: None.
The documents were presented by the topic driver. The main data inputs for this TG includes gender, age, etc. The main output will be:
· Classification of whether the situation is an emergency or not
· Differential diagnosis
· Calling for additional tests to study the symptoms reported
It was noted that this TG faces the daunting task of combining different datasets, with labelling remaining to be a major challenge. To overcome this, the work of the TG has been divided into "self-assessment" and "clinical system assessment". With the added difficulty of acquiring real patient data, the idea of using synthetic data for this TG is to be further explored. If successful, then it would be ideal to extend this idea to all topic groups. 
On the logistics front, the Focus Group Counsellor highlighted that an e-mail reflector has been created for this TG and the call for the participation has been designed.
[bookmark: _hg6c505405j9][bookmark: _Toc16675968]TG-TB (Tuberculosis)
The topic driver is Manjula Singh (ICMR, India). The following documents were available at this meeting for this TG:
· CfTGP: E-005-A12
· TDD Update: document E-018 was reserved but not submitted
· Contributions: None
No progress report was provided for the interim period.
The group was reminded that TGs that did not progress across two meetings are subject to discontinuation.
[bookmark: _kregn7oxwamv][bookmark: _Toc16675969]TG-Growth (Child growth monitoring)
The position of topic driver for this TG is currently vacant and no documentation was available for this group. The meeting was reminded that TGs that did not progress across two meetings are subject to discontinuation.
[bookmark: _zeuxna9b5vx6][bookmark: _Toc16675970]Proposals for new topic areas
[bookmark: _52hvw389971a][bookmark: _Toc16675971]Outbreak detection 
E-026 New topic area: Outbreak detection (Robert Koch Institute)
E-026 proposes the creation of a new topic area in FG-AI4H addressing outbreak detection.
As infectious disease outbreaks pose a major risk to public health, it is essential that their early detection can prompt fast interventions to limit spread of the disease or even prevent an outbreak altogether. According to the German infection protection law, cases of notifiable pathogen are reported and collected via a mandatory reporting system at the RKI. The available data set contains a collection of 8 million reported infectious disease cases within Germany. The data holds expert labels relating cases to specific disease outbreaks. The aim of outbreak surveillance is to detect changes and conspicuous events within the case data in a fast and automatic manner. Both classic statistical methods and supervised learning methods have been applied for signal detection on the reported case data. To this, AI algorithms can increase the timeliness and accuracy of outbreak detection and improve the understanding of the warnings. It can particularly do so by incorporating multiple data streams with diverse properties. To achieve earlier and more comprehensive detection of notifiable and non-notifiable pathogens, the integration of real-time-surveillance data with data from the reporting system is crucial. For this task, internal syndromic surveillance sources are available and valuable external data sources (google trends, health apps) are present.
With reference to the data and analysis for this proposed TG, the following was suggested:
· Benchmarking for outbreaks can be done using R package surveillance. 
· Data cases will be allocated weekly
· Supervised learning can form the basis for outbreak detection
During the discussion, it was noted that it is essential to link a specific outbreak with the data. However, there was not much clarity on the process being followed in other parts of the world. As the algorithms are quite general, they could be applied elsewhere. 
On the privacy front, only aggregated data is available. Any data that is not anonymized will not be utilized for the TG.
After discussions, it was agreed to adopt outbreak detection as a new topic area for the FG-AI4H. The topic driver will be provided by the Robert Koch Institute and Martina Fischer will serve as the topic driver in the initial phase. In the meantime, she will also lead the development of a CfTGP as well as a TDD for this new TG.
[bookmark: _hpt4s4z3nman][bookmark: _Toc16675972]Review of previous output documents
There are three output documents agreed at previous meetings that were considered for validity at this meeting.
It was agreed to editorially update D-102 with the updated call for proposals: use cases, benchmarking, and data, in preparation for meeting F. This is found in E-102.
The following two documents were reconfirmed:
· D-103: Updated FG-AI4H data acceptance and handling policy
· C-104: Thematic classification scheme
[bookmark: _o42egb20zo1h][bookmark: _Toc16675973]Outcomes of this meeting
[bookmark: _i71fovhhedux][bookmark: _Ref13580350][bookmark: _Toc16675974]Ad-hoc groups
During the course of the meeting, it was decided that the existing ad hoc groups would be dissolved and their activities would be continued either under the working groups or at the Focus Group plenary level.
[bookmark: _Ref13584228][bookmark: _Toc16675975]Working groups
The meeting explored the creation of four working groups based on the discussion during this meeting as given in E-030-A01. Creation for two were agreed, while two others require further refinement.
[bookmark: _Ref11328453][bookmark: _Toc16675976]Future WG on ethics 
As the ethical dimension was brought up several times while discussing new contributions as well as existing TGs, it was deemed appropriate by the meeting to create a new WG on ethics at the next meeting. The activities of this new working group will revolve around:
· Ethical Assessment on every healthcare topic explored by the FG
· Data sourcing and labelling
· AI-based prediction quality/uncertainty/explainability
· Data handling policies
· Sessions/Workshops to be held (as well as online consultations)
For the developing the ToR for this WG, it was agreed that discussions would be held during the interim period. The leadership for this WG will also be formally announced at the next meeting.
[bookmark: _Toc16675977]Future WG on public health
There were views expressed supporting the creation of a WG on public health. However, it was agreed to defer its possible creation to a next meeting to ensure the right set of participants can be identified to get adequate diversity. An online FG meeting could also be held to discuss further.
[bookmark: _Toc16675978]New WG on data and AI solution quality assessment
The FG agreed to create a WG on the assessment of data and AI solution quality, chaired by Pat Baird (Philips, USA) and with Luis Oala (Fraunhofer HHI, Germany) as vice-chair.
Following the discussion on the creation of this new Working Group, it was decided that the Chair and Vice-Chair will provide the draft ToR as the starting point. The main elements covered by this Working Group would include: 
· Preparing the metrics/characteristics for data quality
· Tools for assessing quality of data
· Public datasets study
· Focus of data acquisition/collection on health topics
· Liaise with WG-RC
· Recommendations on data collection for health topics
· Adaptation of AI solutions
· Data handling policies
· ToR for testing robustness
· Explainability and generalizability of data
The draft ToR prepared by the chair and vice-chair would be circulated to the mailing list for approval as per the procedure in §13.2.
[bookmark: _ij43d6og0h7q][bookmark: _ptpdujvns9es][bookmark: _Ref13580450][bookmark: _Ref13581566][bookmark: _Ref13587510][bookmark: _Toc16675979]New WG on data and AI solution handling
The FG agreed to create a WG to define the best practices for handling data submission as well as submission of AI solutions, chaired by Marc Lecoultre (Business InvestigationMLlabs.ai, Switzerland) and with Ferah Kherif (CHUV, Switzerland) as vice-chair.
[bookmark: _GoBack]The draft ToR for this new Working Group will be further refined by the chair and co-chair, keeping the following in mind:
· Data transfer
· Data encryption
· Data processing
· Benchmarking
· Solutions handling
· Data usage/right to use/ manipulation of data
· Data splitting
· Data aggregation
· Data provenance
· Normalization
· Data lifecycle
· Data ownership
· Data ownership
· Data storage
The updated draft ToR would be circulated to the mailing list for approval as per the procedure in §13.2.
[bookmark: _Toc16675980]Call for proposals
As noted elsewhere in the report, it was agreed to update the following document:
· E-102: Updated call for proposals: use cases, benchmarking, and data
[bookmark: _lj31093v89nl][bookmark: _Toc16675981]Call for topic group participation (CfTGP)
No CfTGPs were updated at this meeting. The new TG-Outbreaks topic driver a.i. Martina Fischer will lead in the meantime the development of a CfTGP as well as a TDD.
[bookmark: _5up01ovyp15a][bookmark: _Toc16675982]Working methods
[bookmark: _Toc16675983]General
FGAI4H-E-030 - Future FG processes discussion
FGAI4H-E-030-A01 - Future FG processes discussion – Attachment 1: Annotated discussions
E-030 was introduced by the FG-AI4H Chairman to drive a discussion on the next steps for various operating methods, structures, documentation and infrastructure for the FG operation. The slide set in E-030-A01 is annotated with the outcome of the discussions. Annex D hereinafter has a summarized list of items, similar to the content in E-030-R1.
During the discussion on the future work process, it was also highlighted that the FG would strive to have a quarterly in-person meeting, with online collaboration driving the work in the interim periods.
The FG Chairman further mentioned that WGs could carry on work 24 hours a day, seven days of the week. Any e-meeting announcement for WGs must be made at least two weeks before; see §13.3. Physical meetings can also be held as deemed appropriate by the participants, however with a longer announcement lead time (not less than a month, to allow participant to economically arrange their travel).
The Chairman also provided the meeting the discretion to organize workshops on specific questions within AI and health, by keeping the main FG-AI4H management team involved and informed of any such developments. Suggestions and volunteers to organize them are being sought for the same. However, the Chairman stressed that no vague suggestions would be considered.
Instead of accepting just the incoming proposals, the Chairman also highlighted the importance of engaging other experts bilaterally in order to garner the required expertise to explore other health topics through the prism of AI.
To ensure that all participants are aware of the ongoing work of the Focus Group, the meeting requested for the availability of reports, agenda etc. to be announced through the main FG mailing list, fgai4h@lists.itu.int.
As the list of topics covered by the FG is expanding, it was noted that the following are still to be addressed under the purview of the FG including the topics of:
· HIV/AIDs;
· Malaria.
[bookmark: _7rvs6y196nug][bookmark: _Ref13590666][bookmark: _Toc16675984]Decision making by correspondence
Decisions should preferably be taken in physical meetings of the FG. However, in order to allow the FG to work more efficiently, an online decision-making process would be useful.
The FG agreed to an online approval process for taking decisions (e.g. appointments and documentation). The initial procedure is as follows:
· Decisions are taken by consensus. (Note: consensus is declared by the chairman and it does not imply unanimity.)
· The general FG mailing list (fgai4h@lists.itu.int) is used to announce the decision being taken, provide links to relevant documents. 
· Specify a commenting period, typically two weeks, for receiving comments with concerns. These comments should be addressed by email to the secretariat, tsbfgai4h@itu.int. Absence of comments imply agreement to the proposed decision.
· If comments are received, they are discussed and resolved by the FG management in coordination with the commenters.
· If the amendment is minor, the chairman declares approval
· If the amendment is substantive, another consultation is started, or decision is postponed till the next meeting of the FG
[bookmark: _Ref11336107][bookmark: _Toc16675985]Organizing interim electronic meetings
The following procedure is to be applied for organizing interim meetings of the FG and its WGs:
· Announcement in the general FG email reflector (fgai4h@lists.itu.int) for date/time and objectives two weeks prior
· Documents uploaded to the appropriate repository
[bookmark: _Toc16675986]Mailing lists
There are pros and cons on using specific mailing lists for the WGs and TGs.
The secretariat advises to use the general mailing list fgai4h@lists.itu.int while the traffic in a particular group is small and use tags to help subscribers filter the e-mails. A major counter-indication to the creation of mailing lists is that non-subscribers do not receive a bounce back when they send the message to the list, which can be counter-intuitive (this is a system configuration for all ITU mailing lists and cannot be customized). Another counter indication for mailing lists is, if the traffic is low or chairs do not use them effectively, there may be confusion as to which channels are actually being used by the experts to communicate.
Alternative methods for topic groups in particular is the use of discussion boards on the SharePoint pages being created for their work or external tools such as Slack or Microsoft Teams. 
[bookmark: _Hlk11351578]Nevertheless, mailing lists will be created for the groups that would prefer to use that method, named after the following template: fgai4h{wg,tg}{acronym}@lists.itu.int. As of Meeting E, the TG-Symptom has requested creation of a specific mailing list, fgai4htgsymptom@lists.itu.int.
Subscription to the FG-AI4H can be requested at the following link: http://itu.int/go/fgai4h-lists. Experts are reminded that a free ITU account is required (the same one used to register for meetings and to access the meeting documentation).
[bookmark: _31qby4vk5nil][bookmark: _Toc16675987]Future work
[bookmark: _98q9ujcc4oxx][bookmark: _Toc16675988]Schedule of future FG meetings and workshops
At this meeting, India DoT confirmed the invitation for the FG-AI4H to meeting in New Delhi, the week of 18-22 November 2019.
NOTE – after the meeting in Geneva when finalizing this report, the dates of the meeting in New Delhi were advanced by a week, so that the actual meeting dates are 11-15 November 2019. 
The updated schedule is found in E-003-R1.
In addition, online FG meetings will be organized, as per §13.3 above.
	Meeting
	Date
	Venue
	Notes

	F
	2-5 September 2019 (NB: meeting may conclude before 5 Sep 2019)
	Zanzibar, Tanzania
	Hosted by Tanzania Communications Regulatory Authority

	G
	11-15 November 2019 (5 days)*
	New Delhi, India
	Hosted by NICF, DoT & ICMR

	H
	January 2020
	Brasilia, Brazil
	Hosted by PAHO


[bookmark: _v0a0qhpgju6r][bookmark: _tqkwpq3v8qlj][bookmark: _Toc16675989]Interim activities (online)
Interim activities online will be planned by the topic drivers and working group managements, as needed observing the process in §13.3 above.
[bookmark: _hfe2dsuzo9l7][bookmark: _vknr3112e4df][bookmark: _crk5b37jw4kl][bookmark: _Toc16675990]Funding and partnerships
The FG-AI4H Management team have currently established informal partnerships with the International Association of National Public Health Institutes (IANPHI) and some regulatory agencies and OECD. As the work of the FG expands, extension of the expert network to have a worldwide representation is also being strived for.
It was noted that Botnar Foundation has agreed to provide some funding. The development of the contract with Botnar Foundation is currently underway. Some of the funding will go into operations etc. but the major portion will be used for promoting diversity and inclusion. 
The FG Chairman noted that FG work is based on voluntary participation and funding for participants should not be expected in general, except where a clear need is identified. To this effect, criteria would need to be defined for the offering of fellowships to experts, who are interested in contributing to the work of the FG-AI4H.
The meeting also noted the need to develop a process to apply for travel grants, which will allow interested experts to attend upcoming meetings (including Meeting F in Zanzibar), e.g. via a portal for application.
[bookmark: _Toc16675991]Promotion and outreach
No special promotional and press communication activities are planned beyond participation in events and the regular news communications prepared by ITU TSB.
[bookmark: _4nc9gmwuzp3q][bookmark: _Toc16675992]Any other business
TSB informed the meeting that the Kaleidoscope 2019 conference ("ICT for Health: Networks, standards and innovation") would take place in Atlanta, Georgia, USA, 3-5 December 2019 and that the deadline for papers was extended to 1 July 2019. All experts were invited to submit papers, see https://itu.int/en/ITU-T/academia/kaleidoscope/2019.
[bookmark: _sy15f1b34dhm][bookmark: _Toc16675993]Closing
[bookmark: _pyt3duku2ceb]The meeting finished one day earlier as all documentation and agenda items that could be meaningfully addressed where exhausted on the close of Fri 31 May. The meeting closed at 1730 hours.
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A total of 64 participants attended the meeting.
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Summary of discussions on FG next steps

The following is a list of issues and actions that arose from the discussions of E-030.

[bookmark: _Toc16675998]D.1	Health topics
1. Soliciting health topics that meet our requirements (e.g., global impact, availability of data, and consideration of causal effects). Sameer will create a scoping document about the health topics in a broader context (using WHO format). Alternatively, could be structured as:
a. Methods in medicine
i. Diagnosis and detection
b. Types of diseases or lifestyle choices
i. Malaria
ii. HIV/AIDS
c. Devices
i. Self-health apps
d. Pharmaceuticals
e. Aging
[bookmark: _Toc16675999]D.2	New and transitioned working groups
2. Creating (terms of reference for) Working Group on Ethics (chair and vice chair to be determined). Working Group should provide:
a. Document on generic ethical considerations and requirements for handling data within the Focus Group (and consider Data Handling Policy document)
b. Ethical assessment for each AI for health topic
i. Data sourcing and labelling
ii. AI-based prediction quality, uncertainty, and explainability
iii. Implications of AI output
iv. Deployment (are AI methods based on individual? are patients aggregated?)
c. Suggestions on how Focus Group activities could be more ethical
d. Statements to be included in TDDs indicating that a given topic has been looked at from an ethical perspective
e. Meetings, workshops, and online communications
f. Outreach to share best practice

3. Creating (terms of reference for) Working Group on Data and AI Solution Quality (chair: Pat Baird; vice chair: Luis Oala). Working Group should address: 
a. Data quality
i. Determine metrics/characteristics for assessing data quality (and consider Data Handling Policy document)
ii. Prepare a document and software tools to assess quality of data
iii. Study available public datasets
iv. Liaise with Working Group on Regulation
v. Provide recommendations on data collection for health topics
b. AI solution quality
i. Solicit reports on how AI solutions are trained
ii. Address how we will handle AI solutions that modify with time
iii. Choose performance measurements/metrics
iv. Select methods for quantifying robustness and uncertainty (and determine desired and/or acceptable levels)
v. Find methods for explainability and generalizability that serve our purposes
vi. Organize workshops that address specific questions regarding AI and health

4. Creating (terms of reference for) Working Group on Data Handling (chair: Marc Lecoultre; vice chair: Ferhat Kerif). Working Group should address:
a. Data transfer
b. Data encryption 
c. Data usage (who can use and manipulate data)
d. Data splitting 
e. Data aggregation
f. Data provenance
g. Data normalization
h. Data lifecycle
i. Data ownership 
j. Data storage 
k. Data processing
l. Benchmarking
i. Addressing issues with benchmarking software (AIcrowd)
1. Accessing back-end of program
2. Finding work-around for high-dimensional data
m. AI solution submission
n. …and other aspects listed in B-105

[bookmark: _Toc16676000]D.3	AIcrowd benchmaking software platform
5. Addressing issues with benchmarking software (AIcrowd)
a. Accessing back-end of program
b. Finding a work-around for high-dimensional data 

[bookmark: _Toc16676001]D.4	Expert groups
6. Recruiting experts (rapporteurs, reviewers)
a. Identifying experts in the fields of health, AI, statistics, social sciences, ethics, and governance to devote time to our activities and to compose expert panels 
b. Recruiting experts 
i. Advertising in journals, conferences, social media etc. 
ii. Deploying our network of partners and extend to global participation
iii. Seeking equal representation (gender, race, seniority, geography, etc.)
iv. Developing a description of our expectations from the experts
v. Producing an application form and portal
c. Vetting experts 
i. Conflict of interest statement
ii. Resume/CV
iii. References
iv. Set up a review board
v. Process for assignment to Topic Groups
d. Collect glossary of terms

[bookmark: _Toc16676002]D.5	Operational aspects
7. Facilitating communication within the FG-AI4H structure
a. We need to ensure that all experts, topic group drivers, and topic group members have access to equipment and technology that will facilitation online cooperation (including document sharing) and virtual meetings; ITU seems equipped to address this
b. We need to define our expectations with regard to the types of documentation that each topic group should prepare
c. We need to modernize the Focus Group (and Topic Group) website(s) and ensure that it is (they are) continuously updated
d. We need to circulate relevant documents (meeting reports, agendas, etc.) to the Focus Group mailing list so that all participants remain aware of developments
e. Identify and raise awareness concerning conflicting terminologies
i. Produce glossary of terminology indicating the varied use across different communities

8. Outsourcing creation of a document that facilitates ITU online registration for joining Focus Group. Document should:
a. Show steps (screenshots) for creating new user account 
b. Indicate that participating in the Focus Group only requires an ITU user account
c. Be prominent on Focus Group website

9. Creating documents with guidelines on how to participate in Topic Groups regarding:
a. Data donation
b. Health topics (in relation to scoping document; an adjustment of call for proposals document possibly using IRB format)

____________________
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