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Agenda

Landscape for AI-based 
diagnostics: 

What exists today?

Clinical adoption of 
medical AI: 

What’s holding us back?

Clinical trials in AI-based 
diagnostics: 

What do we need to consider?



AI is expected 
to have a 
major impact 
on healthcare 
delivery.

https://www.medtecheurope.org/resource-library/the-socio-economic-impact-of-ai-in-
healthcare-addressing-barriers-to-adoption-for-new-healthcare-technologies-in-europe/



Analytics and 
diagnostics 
make up more 
than ½ of AI 
trends in 
healthcare.



Today, medical diagnostics are dominated by 
three clinical specialties.

Diagnostic Radiology

Laboratory Medicine

Pathology



AI excels in pattern 
recognition



Image-based algorithms are 
low-hanging fruits for (narrow) AI

Radilogic: Chest X-ray COVID-19 
detection

Selena+: 
Diabetic eye disease detection

Blade: Cancerous blood cell 
analysis



Radiology accounted for > 2/3 of FDA approved AI-MD 
solutions in 2023.

https://www.linkedin.com/pulse/882-fda-authorized-ai-enabled-medical-devices-margaretta-colangelo-lofrf/



Radiology leads the pack of rapidly increasing specialty-
based solutions.

https://www.linkedin.com/pulse/882-fda-authorized-ai-enabled-medical-devices-margaretta-colangelo-lofrf/



The projected growth of AI in the medical 
imaging market is exponentially increasing.

https://market.us/report/ai-in-medical-imaging-market/



The holy grail: Diagnostic AI incorporating multimodal 
data sources.

https://www.mdpi.com/2227-9032/10/12/2493



Particularly with 
generative AI, 
there are also 
immense 
opportunities for 
entire workflow 
optimization.



Will AI replace radiologists?
“We should stop training radiologists 
now. It’s just completely obvious that 
within five years, deep learning is 
going to do better than radiologists.”

- Geoffrey Hinton (Turing Award recipient; "the 
Godfather of AI“) in 2016





Early failures in model performance and data privacy 
spooked providers.

https://www.healthcareitnews.com/news/emea/google-and-
deepmind-face-legal-claim-unauthorised-use-nhs-medical-
records

https://www.theregister.com/2022/01/31/machine_learning_the_hard_way/



Real-world clinical performance may not be 
as good as lab-based performance.



This may negatively impact on productivity.



Even if there were improved accuracies, its 
actual value has not been clearly shown.



Real-world evidence raise question on 
credibility of use of AI.



Will AI ever replace 
radiologists?

“I say the answer is no—
but radiologists who use 
AI will replace 
radiologists who don’t.”

- Curtiz Langlotz, Director of Center for AI in 
Medicine & Imaging, Stanford University



Model performance is the most critical aspect for 
clinical adoption of AI.

Unified Theory of Acceptance and Use of 
Technology (UTAUT)

• Performance expectancy (Trust)
• Effort expectancy (Literacy)
• Social Influence
• Facilitating conditions (User interface)
• …

“…medical performance expectancy was found to have the largest impact.”

-Cornelissen J, et al. JMIR Form Res. 2022 Jun; 6(6): e33368.



The greatest 
barriers in the 
local healthcare 
system are 
integration and 
cost concerns.

https://insights.daffodilsw.com/blog/six-major-barriers-to-ai-adoption-their-practical-solutions



Clinical trials in AI-based 
diagnostics: 
What do we need to 
consider?





For AI-MD, trials need to look beyond safety 
and efficacy…

“Artificial Intelligence Risk Management Framework (AI RMF 1.0)”, NIST National 
Institute of Standards and Technology (USA Department of Commerce) 2023



…and beyond model performance.

• Generalisability:
• Evaluating the performance of AI devices in multiple clinical sites is important for ensuring that the algorithms perform well 

across representative populations. 

• Reproducibility:
• Encouraging prospective studies with comparison to standard of care reduces the risk of harmful overfitting and more 

accurately captures true clinical outcomes. 

• Real-world evidence: 
• Post-market surveillance of AI devices is also needed for understanding and measurement of unintended outcomes and 

biases that are not detected in prospective, multi-center trials. 
• For example, most computer-aided detection diagnostic devices are intended to be decision-support tools rather than primary 

diagnostic tools. A prospective randomized study may reveal that clinicians are misusing this tool for primary diagnosis and 
that outcomes are different from what would be expected if the tool were used for decision support 

- Wu et al, Nature Medicine, 2021



What should trials demonstrate?

Key factor Main considerations Opportunities

Performance expectancy • Clinical performance (accuracy, 
sensitivity, etc)

• Technical performance (robustness, 
explainability, generalisability, etc)

• Randomised controlled clinical 
trials or equivalent

• Standardised technical evaluation 
of AI solutions

Effort expectancy • AI know-how
• User interface / User experience

• Clinician education and training
• User-centric interface design

Social influence • Peer user experience
• Patient acceptance

• Change management 
• Patient education

Facilitating conditions • Clinical workflow integration
• Digital infrastructure
• Cost-effectiveness

• Care and process re-design
• Data-sharing platforms
• Value assessment

Tan CH, et al. SMJ 2024.  



Taking reference 
from the EQUATOR 
(Enhancing the 
QUAlity and 
Transparency Of 
health Research)…



…parallel 
standards for 
reporting of 
trials of AI 
solutions have 
been defined 
according to 
phase of 
development 
and intended 
use.

Salybekov, et al. Artificial Intelligence Reporting Guidelines’ Adherence in Nephrology for 
Improved Research and Clinical Outcomes. Biomedicines 2024  

MINIMAR (MINimum Information for Medical AI Reporting)



There are now 
>20 guidelines 
for reporting of 
studies for AI in 
healthcare

Kolbinger, F.R.,et al. Reporting guidelines in medical artificial intelligence: a 
systematic review and meta-analysis. Commun Med 4, 71 (2024).



But what’s the catch?

• Checklist for Artificial Intelligence in Medical Imaging (CLAIM): 
2024 Update: https://doi.org/10.1148/ryai.240300



Is the jury still out on the Epic Sepsis Model?

"There are several limitations of the study by 
Wong et al (23) that could explain the 
differing results. First, in the study by Wong 
et al (23), the score threshold for alerting 
the physicians for the possibility of sepsis 
was arbitrarily chosen at a score threshold 
of 6 or higher without validating the scoring 
system at their institution....Wong et al (23) 
found that only 7% of patients with sepsis 
who were missed by a clinician based on 
timely administration of antibiotics prior to 
an ESM score of greater than 6, while 31.2% 
of patients in our study with sepsis were not 
on sepsis-appropriate antibiotics prior to 
the ESM score of greater than or equal to 5." 



Trials need to demonstrate 
real-world value.

• Model performance is highly dependent on 
the use case and operating thresholds 
among other factors.

• It is important to define the implementation 
strategy including the clinical workflow and 
payor-provider relationship.

• Ultimately, the cost-effectiveness will be a 
key determinant of clinical trials for 
diagnostics AI. 

The best cost-effective scenario (rank 14) was identified with a sensitivity of 
96.3% and a specificity of 80.4%. Performance of the AI with a large decrease in 
specificity but a minor increase in sensitivity can still benefit cost-effectiveness.

Wang Y, et al. npj Digit. Med. 7, 43 (2024). 



Take home messages

Low-hanging fruits for 
medical AI are in the 
imaging diagnostics.

01
We are at the tipping point 
of adoption of AI into 
routine clinical care. 

02
Clinical trials for AI 
adoption need to 
incorporate implementation 
and demonstrate real-world 
value.

03



"The greatest opportunity 
offered by AI is not reducing 
errors or workloads, or even 
curing cancer: it is the 
opportunity to restore the 
precious and time-honored 
connection and trust—the 
human touch—between 
patients and doctors." - Eric Topol, Founder and director of the Scripps 

Research Translational Institute



Thank you



AI has potential to automate or enhance 
various aspects of clinical trials.

https://www.linkedin.com/pulse/ai-automation-clinical-trials-part-i-manuj-vangipurapu/



Explainable AI is still a distance away from us…


