
T

Artificial intelligence is evolving fast. Can the FDA keep up?
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he use of artificial intelligence in medicine1 is accelerating rapidly, and large companies — from
Google, to Amazon, to Microsoft — are dedicating huge sums to developing novel products that offer big
rewards, and equally large risks.

The Food and Drug Administration has already approved three products this year that use AI to help
diagnose health problems, including one Thursday that detects wrist fractures. And some companies, like
IBM, have put their products on the market without agency signoff2.

The technology is evolving so quickly that experts fear the FDA, which is still trying to develop a
process for regulating artificial intelligence, seven years after it began the effort in some product
categories, won’t be able to keep up. They say the agency can’t compete with private-sector salaries to
attract people with the necessary AI knowledge to evaluate the benefits and dangers these algorithms
pose.

The uncertainty over regulation is raising two concerns: One is that the lack of clarity is preventing
potentially beneficial technologies from reaching doctors and patients; the other is that, without clear
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ground rules, companies will remain free to put products on the market with limited scrutiny of their
safety and effectiveness.

“The pace at which these technologies are being developed means that there really is a capacity
problem,” said Pilar Ossorio, a professor of bioethics at the University of Wisconsin Law School. “There
is no way the FDA has the personnel to review all of these things in any kind of depth.”

Related: 1

Artificial intelligence may not be curing cancer, but it is already changing medicine 1

In a recent speech, FDA Commissioner Scott Gottlieb acknowledged that innovation in artificial
intelligence is progressing much faster than the agency expected. He also said the FDA is moving swiftly
to address the pending regulatory questions. Late last year, it published a digital health innovation plan3

and a series of documents that sought to detail how the FDA would apply guidelines in the 21st Century
Cures Act to software-based clinical decision support tools, including those that rely on artificial
intelligence.

In an emailed response to STAT questions, FDA spokeswoman Stephanie Caccomo said the guidance is
intended to clarify that the agency will continue to regulate products that use “black box” artificial
intelligence, where it is difficult, if not impossible, for users to discern how a system reached its
conclusions. She said the agency would exclude from regulation products that allow users to
independently review the basis of such conclusions.

But many attorneys and industry stakeholders said it remains unclear how the agency will define the
phrase “independently review” and draw the line between products that rely on artificial intelligence in
different ways. The FDA has not published a final guidance to resolve the matter.

“It creates some troubling uncertainty,” said Bethany Hills, chair of the FDA practice at the law firm
Mintz Levin. “The guidance is scant. It doesn’t give a lot of information other than reiterating the
statutory language [from the 21st Century Cures Act]. It doesn’t really go into the meaning of the
language.”

The pressure on the FDA to establish clear rules is intensifying every day, as an array of technology
companies launch forays into health care.

Specialists say the question is whether, in this environment, the FDA has the expertise and resources to
strike the right balance between spurring innovation and pushing back against it when a new technology
fails to demonstrate its accuracy and reliability, or threatens to harm patients.

A novel approach to regulation

In the April speech, Gottlieb emphasized that artificial intelligence “holds enormous promise” to improve
the delivery of medicine, and that the FDA intends to promote its use while developing “appropriate
guardrails” to ensure safety and effectiveness.

He also laid out a novel regulatory approach: Instead of focusing on the individual products in question,
the agency will apply its “pre-certification program” to review the underlying quality of the companies
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developing them.

Gottlieb noted this approach is tailored to the nature of so-called machine learning technologies that are
constantly getting tweaked to refine their performance during development and testing. This would allow
companies to make those tweaks without having to file new submissions with the agency.
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FDA proposal on health software provides no clarity on artificial intelligence 6

In a recent analysis7, attorneys for the firm Jones Day noted that the use of pre-certification to vet AI
products would be a “significant departure” from the FDA’s historic approach. “While promising, the
agency has yet to explain how this approach would comport with the existing statutory provisions
governing devices, making one wonder whether a legislative fix may be needed prior to implementation,”
the firm wrote.

Ossorio, the University of Wisconsin professor, also said it is unclear how the FDA would respond if a
product developed by a pre-certified company turned out to be defective and needed to be recalled.

“What are you going to do if something goes wrong?” she asked. “ Are you going to withdraw their
certification? For how long? Are you going to do something else? There are all kinds of questions they
haven’t worked out yet.”

Related: 8

IBM pitched its Watson supercomputer as a revolution in cancer care. It’s nowhere close 8

Caccomo said the FDA’s pre-certification reviews will still require companies to demonstrate the safety
and effectiveness of their products before they are marketed. She added that the agency will continue to
monitor their performance after they receive approval. “Because software as a medical device products
can be adapted to respond to glitches, adverse events, and other safety concerns quickly,” Caccomo said,
“the FDA is working to establish a regulatory framework that is equally responsive when issues arise to
help ensure consumers continue to have access to safe and effective products.”

Last December, the FDA adopted principles9 for regulating software devices that were developed by the
International Medical Device Regulators Forum, a body of its counterparts from around the globe. But it
remains unclear how the FDA will apply the framework to devices under development for use in the
U.S., and whether companies could design their products to skirt regulation.

“What really matters is what level of review will the riskier products get if they come from a pre-certified
company,” Ossorio said, adding that FDA is facing enormous pressure to facilitate — rather than check
— innovation.

“I get a little tired of the techno optimism that suggests that any time there is a regulatory barrier to
getting something on the market, that’s bad for society,” she said. “There’s this idea that ‘FDA is standing
in our way of revolutionizing the world.’ Well, that assumes the things they are developing are, on
balance, going to create more benefit than harm.”

Testing rules on the fly
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The rapid pace of innovation in artificial intelligence is forcing the agency to develop a new regulatory
process as products emerge and pose novel questions.

Already in 2018, the agency has approved three products that rely on artificial intelligence to help
diagnose medical problems. In addition to the wrist fracture product approved Thursday, one is designed
to identify10 diabetic retinopathy, a degenerative eye condition that can lead to blindness, and another to
speed up the identification and treatment of stroke.

Each product required the agency to help design a study, and evidence thresholds, to test for reliability
and effectiveness. In the case of the diabetic retinopathy technology, its developer, IDx, had to
demonstrate that its algorithm could correctly identify 85 percent of the patients who had the disease, and
82.5 percent of those who did not.

The developer of the stroke device11, Viz.ai, which uses an algorithm to detect large vessel blockages in
the brain at an early stage and notify a specialist, was required to conduct a retrospective study of 300 CT
images to compare its performance to neuro-radiologists’ in identifying blockages.

Dr. Chris Mansi, the company’s chief executive, said the product demonstrated, using real-world
evidence, that the software was able to more quickly notify a specialist when a blockage was suspected in
more than 95 percent of the cases. The average time savings, he said, was 52 minutes.

Given that a severe stroke kills about 2 million brain cells per minute, Mansi said, “the time savings we
saw has the potential to make a huge impact on outcomes.”

The product was reviewed under the FDA’s de novo pre-market review process for technologies that
prevent low-to-moderate risks. Mansi said that’s because the stroke product’s conclusions are easily
reviewable by clinicians and would be unlikely to result in harm to the patient.

“My view of this is it’s important to avoid black box AI,” Mansi said of the regulatory framework. “The
job of AI is to present the information to help doctors do their job better. It’s not to be a black box and
determine treatment or diagnostic pathways.”

A recruiting challenge

The challenge now facing the FDA is to define when a product crosses the threshold into the black box,
and how to review it for safety and effectiveness when that happens. Gottlieb, in his April speech, said
the agency expects to see an increasing number of AI-based imaging products in coming years and is
working to beef up its expertise in the area.

Its Center for Devices and Radiological Health has recently hired three “entrepreneurs in residence” to
help with the effort, and it has started a fellowship with Harvard University to develop ways to employ
artificial intelligence in its own review processes.

But in seeking to recruit talent, FDA is also competing against the industry it is trying to regulate. Large
companies are paying 12an average of more than $300,000 — and often many multiples of that — to an
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extremely limited supply of engineers with expertise in artificial intelligence. By contrast, a recent FDA
job posting13 for a digital health engineer offered a salary range of $95,000 to $123,000.

After noticing the rising demand for AI-trained engineers, Carnegie Mellon University this month
launched a new undergraduate degree program in artificial intelligence. Reid Simmons, a research
professor in the school of computer science, said the school did an informal survey of industry to assess
the level of interest in such students while it was developing its program.

“Basically, the people we contacted were saying, ‘Whatever you produce, we’ll hire,” he said. “So, yeah,
there seems to be quite a bit of demand.”

Simmons said the recruiting by the private sector is focused on professors as well as students, but he
believes there are still plenty who will pass up the big salary to have a social impact.

“I think there are always people who will have that type of dedication that outweighs the financial gain,”
he said. “It may be difficult [for the FDA], but I think you’ll find people who are interested if it’s made
clear how they can have a direct impact on society and peoples’ health.”
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