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Objectives of the session

 Talk about TRUST

 Discuss limitations of current AI tools.

 Why they are not reaching the clinical market?

 Present FUTURE-AI guidelines



What is TRUST?



How do we build TRUST?



How do we build TRUST?



How do we build TRUST?



What does TRUST mean?

• Have confidence in the diagnosis/results
• Believe the process
• Rely on the tool/person
• Have faith in AI/technique
• Entrust the output of the model/doctor
• Confidence in the person/AI



Role-playing game



Let’s have a look at this case

48yo woman. Asymptomatic. Heterogeneously dense breast (ACR C). 
Courtesy of Dr. Javier Del Riego – Hospital Universitari Parc Taulí.
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Would you TRUST this tool?

48yo woman. Asymptomatic. Heterogeneously dense breast (ACR C). 
Courtesy of Dr. Javier Del Riego – Hospital Universitari Parc Taulí.



What about now?

48yo woman. Asymptomatic. Heterogeneously dense breast (ACR C). 
Courtesy of Dr. Javier Del Riego – Hospital Universitari Parc Taulí.

97.6% 
confidence!



How would you make it TRUSTWORTHY?

48yo woman. Asymptomatic. Heterogeneously dense breast (ACR C). 
Courtesy of Dr. Javier Del Riego – Hospital Universitari Parc Taulí.

97.6% 
confidence!



Why is this a problem?

Source: PubMed (2000 – 2023)

2019: 4,094 publications

2020: 6.051 publications

2021: 8,076 publications

2022: 9,004 publications

2023 (Jan-Oct): 6,893 publications

Keywords: “Artificial Intelligence” AND “Medical Imaging” AND “2000 – 2023”



https://aicentral.acrdsi.org

230+ IA solutions !

FDA-cleared AI radiology tools

https://aicentral.acrdsi.org/


www.AIforRadiology.com

IA radiology products with CE mark 

220 IA solutions!

24 AI tools for breast

http://www.aiforradiology.com/


• 64% of AI solutions do not have scientific evidence of their effectiveness.

• Only 18% have shown potential impact in clinical practice.

• Wide variety of technology deployment strategies, prices, etc.

Is FDA or CE enough to TRUST a tool?



• Lack of Safety

• Lack of Transparency

• Lack of Accountability

• Lack of Explainability

• Lack of Fairness

• Lack of Usability

• Lack of Security

Pending issues for trustworthy AI

McKinney, S.M. et al. 2020. International 
evaluation of an AI system for breast cancer 
screening. Nature, 577(7788)

Case missed by the AI model 

but identified by all 6 readers



E.g. Non-optimal evaluation metrics

Maier-Hein et al. "Metrics reloaded: Pitfalls and recommendations
for image analysis validation." arXiv. org 2206.01653 (2022).

DSC is heavily biased towards a single object and is therefore not appropriate for measuring 
detection of multiple objects.



(July 2020)

https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=68342

Efforts from European Union

https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=68342


International Initiatives



www.future-ai.eu

FUTURE-AI

http://www.future-ai.eu/


International consensus

FUTURE-AI



• Increase fairness across groups

• Increase fairness across subjects
Fair

• Increase interoperability

• Increase transferability
Universal

• Facilitate accountability

• Identify data or concept drifts
Traceable

• Increase clinical usability

• Increases clinical adoption
Usable

• Robust to heterogeneous conditions

• Robust to security threats
Robust

• Increase transparency

• Increase acceptance
Explainable

FUTURE-AI



FUTURE-AI



Performance 
Metric

• 0.85 AUC
• 0.80 F1-Score

Fairness
• Identified breast density bias, mitigated bias via weighted sampling of training data.
• Measured TPR, statistical parity, group fairness, equalised odds, predictive equality.

Universality
• Identified the community-defined standards
• Followed standards in clinical task definition, annotation, software, biomarkers, 

evaluation metrics & data, ext. validation, reporting

Traceability
• Key information & limitations are documented in a mobile model passport
• Developed a monitoring tool to periodically audit AI performance

Usability
• Defined AI tool requirements with end-users and stakeholders
• Conducted a usability study with diverse end-user group and adopted feedback

Robustness
• Evaluated AI for all potential real-world variations of scanners & protocols
• Defined mechanism in case of needed robustness increase, e.g. synthetic data

Explainability
• End-user based decision which explainability techniques are used.
• Uncertainty estimation of AI outputs, e.g. using deep ensembles.

Current models

FUTURE models

ExampleCriteria

Try our self-assessment checklist: https://future-ai.eu/checklist/

FUTURE-AI

https://future-ai.eu/checklist/


Conclusions

 Despite the hype, IA still not widely used clinically

 Many groups focused on trust rather than precision

 We need to work collaboratively to develop, validate and

deploy trustworthy AI tools



Thank you!
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Still curious about this case?

48yo woman. Asymptomatic. Heterogeneously dense breast (ACR C). 
Courtesy of Dr. Javier Del Riego – Hospital Universitari Parc Taulí.

Invasive Ductal Carcinoma. 
Grade II. Luminal B subtype.


