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Why the Future of Medicine and AI? 
The market for disruptive thinking in health care is almost 
without limit. The future promises an even greater 
acceleration in technology, discovery and patient care. 

How is Partners HealthCare advancing 
innovation? 
We combine emerging technologies with world-class care. 
Our patients and clinicians are already benefitting from 
advances in computational power, advanced algorithms and 
aids to provide enhanced care. 

Why the World Medical Innovation Forum? 
At the World Medical Innovation Forum, our teams connect 
CEOs, industry leaders and Harvards’ top medical faculty to 
assess the impact of AI, the future of medicine, and the 
actions needed to realize the promise of both for patients 
everywhere.  

https://worldforum2020.eventbrite.com/?aff=STAT 
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WHAT IS THE BIGGEST OBSTACLE TO 
CLINICAL IMPLEMENTATION OF AI? 

A.  Clinician/Physician Adoption 

B.  Financial Constraints 

C.  Accuracy of Results 

D.  Risk of Bias 

E.  Patient Privacy 
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THE PACE OF RESEARCH 



WELCOME REMARKS 
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Source: The Medical Futurist 



The 

Limited implementation in clinical care 

•  Plenty of hospitals are using machine learning to support operations 

•  Uses include billing, appointment booking, OR scheduling 

•  Some common clinical uses: Sepsis detection, prediction of 
deterioration, readmission risk 

•  But few centers have successfully implemented deep learning 
algorithms 
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BARRIERS TO ADOPTION 



The 

Common barriers to adoption 
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•  There is no standard method for validating machine learning algorithms 

•  Testing algorithms on external data sets in different geographies is time-
consuming and costly 

•  Integrating algorithms into clinician routines is harder than you think 

•  Lack of interoperability makes it hard to scale to outside organizations 

•  The lack of scalability undermines economic feasibility 



The 

The vast majority of AI research is retrospective 
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•  Studies typically compare the performance of AI and clinical specialists 

•  The setting is contrived, poor simulation of clinical environment 

•  Data sets are enriched with sicker patients 

•  Labeling and curation of data introduces subjectivity  

•  Subjectivity opens the door to errors and bias 



The 

Poll Question 
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Should products that use machine learning for clinical decision support be 
subject to randomized trials prior to implementation? 

A.  Yes 

B.  No 

 



The 

The FDA’s regulatory framework 
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•  Agency leaders have offered a framework for regulating AI, but 
stakeholders want to know how it will apply to specific products  

•  FDA is using a risk-based framework, increasing scrutiny of products 
with greater potential for patient harm 

•  A two-part test: Is the AI used to determine treatment for patients? Can 
the AI’s conclusions be independently verified? 

•  FDA has given breakthrough designation to several AI-related products; 
it’s a process worth watching to gauge speed of review/level of scrutiny 



The 

FDA has cleared more than 45 AI products since 
2014 



The 

An increase in AI approvals, but questions remain 

•  Approvals include consumer devices such as Apple Watch, as well as 
clinical-grade products 

•  FDA does not track the number of AI applications, but officials say they 
are increasing 

•  The agency has yet to approve a so-called continuous learning 
algorithm; FDA’s Amy Abernethy suggested a new regulatory pathway 
may be necessary to reflect the challenges of AI 
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A VALIDATION CONUNDRUM 



The 

Should AI be subjected to randomized trials? 

•  AI products are showing huge potential in many clinical specialties, from 
radiology, to cardiology, to oncology 

•  Running randomized studies is not always practical; it may take years of 
following patients to verify improved outcomes.  

•  Is there a workable/advisable alternative to RCTs that could support 
innovation and protect patients’ interests? 

•  At the least, algorithms need to be tested on diverse groups of patients 
in different geographies 
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The 

What happens if you get it wrong? 

Patient harm can occur in multiple ways: 

1.  Algorithms aren’t perfect, patients can be harmed 

2.  Poorly vetted algorithms may perpetuate racial/gender biases 

3.  Despite promising studies, algorithms may fail to improve outcomes in 
real-world settings, resulting in excess costs/waste and possible 
retrenchment 
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The 

A case study of a biased algorithm 
•  A study in Science shows improper labeling caused an Optum algorithm to 

exhibit bias against black patients. 

•  It found that the humans who trained the algorithm relied on shaky 
surrogate: cost data 

•  The algorithm incorrectly determined that black patients who were as sick 
as white counterparts required less care 

•  What if similar mistakes occur with algorithms designed to treat patients for 
cancer, heart disease, or diabetes, and harm results? 

•  Who’s responsible? 
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The 

A cautionary tale in breast cancer screening 

•  Computer-aided detection of breast cancer was hailed as a 
breakthrough technology in the late 1990s 

•  Despite slim evidence, the federal government increased 
reimbursements to encourage uptake 

•  Later studies found that CAD did not improve outcomes in any metric 
studied 

•  It took more than 20 years to uncover that mistake 
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The 
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Poll Question 

Is the FDA able to keep up with the pace of machine learning  
innovation in health care? 

A.  Yes 

B.  No 



A HIDDEN HURDLE: CHANGING 
CLINICIAN ROUTINES 



The 

AI must fit into clinical routines 

•  Integrating AI into daily protocols is an underestimated challenge 

•  AI must not only deliver clinically meaningful information, it must convey 
it in a timely manner 

•  The first step is gaining trust in the product, then the changes in routines 
will follow 
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The 

A study in implementation science 

•  Mayo Clinic has developed several algorithms in cardiology 

•  It has embedded machine learning engineers with doctors 

•  The algorithms can spot things that doctors cannot, pick up low ejection 
fraction and atrial fibrillation 

•  These conditions affect millions of people, and kill many hundreds of 
thousands of patients annually, but how do you validate the algorithms? 
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The 

Evaluating an algorithm in primary care 

•  Mayo is running the EAGLE study to test whether an algorithm to detect 
low ejection fraction changes doctors’ practice. 

•  It’s examining which patients the algorithm flags, and whether doctors 
are referring them for follow-up echocardiograms 

•  This study does not test actual outcomes, but whether the AI is picking 
up on enough cases for it to make a meaningful improvement 

•  But what’s the threshold for meaningful improvement?  
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CONCLUSIONS 



The 

Three-part test for AI 

1.  It must work on diverse populations 

2.  It must deliver clinically meaningful information that can be incorporated 
into the process of delivering care 

3.  It must improve outcomes 
 

*Very few — if any — algorithms, have checked all those boxes so far. 
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QUESTIONS? 



THANK YOU 


