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ABSTRACT
Artificial Intelligence (AI) has exploded in the media for both its astonishing power 
and disturbing weaknesses. Of the potential applications of AI that are most likely 
to benefit society, most thought leaders point to medicine.  Yet, to date, we have 
almost no rigorous evidence that AI improves patient health outcomes. Why is 
there a dearth of evidence?  What needs to change?

In one word: “Randomization”.  The excuses for why randomization is not an option 
are plentiful and roll off the tongue, yet in our experience the excuses frequently 
turn out to be unjustified. The reason that we have safe and effective prescription 
drugs is that the US Food and Drug Administration (FDA) demands evidence from 
rigorous randomized controlled trials (RCT).  The FDA would never consider the 
excuses used for not randomizing that are tolerated in the AI field.  

Using AI algorithms to improve patient health outcomes can be viewed as progress 
on the “last mile” between a model creation and improved outcomes.  Building an 
AI model that works is only the first step.  The application must be accepted and 
seamlessly integrated into the healthcare workflow in a frictionless manner.  This 
work requires a collaborative multidisciplinary team of AI experts, physicians, 
nurses, informaticians, biostatisticians, and others.  AI tools should be evaluated in 
the healthcare workflow using pragmatic patient-level randomized controlled trials.  
Because successful implementation will likely require several iterations, an adaptive 
platform trial is optimal; an adaptive platform trial enables multiple interventions to 
be tested in parallel, dropping study arms for futility and adding new arms in a 
perpetual manner without long delays between studies.  For example, various 
forms of escalation can be assessed regarding changing clinician behavior.

By using pragmatic RCTs to know when AI has moved the needle regarding 
outcomes, healthcare can move more rapidly into a modern era of AI that benefits 
both patients and clinicians.  Rather than comparing the performance of AI models 
to physician decisions, future trials should measure the performance of physician 
alone versus physician assisted by AI models.

In 2016, the “godfather of AI,” Geoffrey Hinton, said “People should stop training 
radiologists now. It is just completely obvious that within 5 years deep learning is 
going to do better than radiologists.”    Perhaps this should be updated to “People 
should start training physicians to create, use and evaluate AI tools in a modern 
and rigorous manner.”  This training needs to include AI evaluation skills, such as: 
regression to the mean, reverse causation, the issues with overall accuracy, residual 
confounding, pragmatic patient-level randomized controlled trials, and adaptive 
platform trials.  

Once we embrace reproducible research in the form of pragmatic randomized 
controlled trials with prespecified study designs and end points, Artificial 
Intelligence will begin to improve patient outcomes – overall and within important 
subgroups.  AI also holds great potential to reduce the workload and burnout 
among physicians.  Despite the concerns, AI will not replace physicians - but 
physicians who use AI effectively will replace physicians who do not.   The 
pragmatic randomized controlled trial is the secret sauce - but only if scientists with 
modern training lead these projects.
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