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In this interview with the Coller Venture Review,
Co-Founder and CEO of Diagnostic Robotics
Dr. Kira Radinsky addresses how the field of
artificial intelligence is being harnessed to make
healthcare better, cheaper, and more widely
| available. Perhaps as fascinating is the window

' into the process behind how one of our leading

thinkers and voices actually thinks.
)
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We eventually got
access to 60 billion
visits with primary
care physicians,
emergency department
physicians, etc. And
we built an Al system
reading all the texts
and extracting answers
to clinical triage
questions, eventually
leading to figuring out
approximately what
one should do with

any particular patient
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Coller Venture Review —
You have a very special perspective
on innovation in AI. Where
did the idea for Diagnostic
Robotics come from?

Kira Radinsky —
Well, I would say that a lot of ideas
just come from other ideas, right?
At the beginning of my career, we'd
predict large events. Epidemics
now sound small given the fact
that we now have pandemics, but
at that time epidemics were big.
And as I thought more and more
about healthcare, I decided that
maybe it would be really a good
idea to focus on a much smaller
area where it would be possible
to make a bigger impact.

When I actually started dealing
with healthcare, [ wanted to take

all the text written in healthcare,
pharma etc.... all of the publications
ever available ...and build a

system that would build a human
simulator of the body. That was

my dream, and I started building a

lot of prototypes. Of course, once
we started building them and

they didn’t work, we developed
something completely different. But
eventually, I think the associations
between different things I was
doing were sparking new ideas.

CVR —
Can you tell us please about
Diagnostic Robotics - how it
got started more specifically?

Radinsky —
One of my master’s students,
Jonathan Amir, was an Olympic
sportsman. He was spending
all of his time inside emergency
departments and was very keen
about how we can reduce the time
inside those departments. I said
if we can get all the information
physicians have ever written in
the emergency departments, we
could actually simulate what they’re
doing, and maybe add automation.
So we started building. This is how
Diagnostics Robotics was born.

CVR —
Many innovators focus on
technology but not necessarily
the practical implementation
of that technology. Do you
recall your earliest views about
bringing practice into theory?

Radinsky —
Very quickly, we had to see this from
abusiness perspective. Selling into
hospitals is not easy. Furthermore,
emergency departments are
flooded not because of the need
for automation but, as we found,
because many cases could have been
avoided and treated in primary care.
We began to think we were solving
the wrong problem. We began to
think we could take the same core
technology, and port it to primary
care. And of course, once we looked
more deeply, we understood that
physicians were generally treating
small problems quite differently
from one another. We realized it
was an entire new universe, and that
we really had to listen carefully.

CVR —
Itis so easy when one is starting
a company to get seduced by the
wrong data, or to read the right
data in the wrong way. Does this
resonate with your experience at all?

Radinsky —
I started to see that we needed to
break up our system into two. One
is what we call chronic. The other
we call the episodic - you have the
flu, and the medical team is trying
to treat the small episode that you
have right now. For the simple
patients, the episodic, we could
do automation. We found that we
could delve into the rules physicians
already had in their heads. We
eventually got access to 60 billion
visits with primary care physicians,
emergency department physicians,
etc. And we built an Al system
reading all the texts and extracting
answers to clinical triage questions,
eventually leading to figuring out
approximately what one should do
with any particular such patient. ©

Emergency
departments are
flooded not because
of the need for
automation but, as
we found, because
many cases could
have been avoided

and treated in
primary care
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CVR —
So you knew what you were
building all along?

Radinsky —
No, not at all. In fact, when I started
Diagnostic Robotics with Jonathan
(Amir) and Professor Moshe
Shoham, I felt we were going to
build a diagnostic system - that
is why the company was named
as it was. But with time, [ began
to think that “diagnostics” was
perhaps overshooting or at least
misconceived. Why? Because the
ideain episodic care is actually
not the diagnosis. It’s the actual
treatment, based on physicians
anticipating what will be needed
and their giving proactive care.
And when I understood this, I
began to understand the challenges
of enhancing - enhancing, not
replacing - the physician, specifically
to help avoid a surfeit of proactive
care that can often be misdirected.
This translates directly into
reducing the burden on physicians
- whether it’s the 2,000 patients
annually a primary care physician
has annually in Israel, or the 5,000
patients annually the primary
care physician has in the U.S.

Let me say it another way - To
provide real leverage, we needed
to travel all the way back in the
workstream. [ think the key is
always to listen. Even if one has a
really amazing vision - if one sees
the star and wants to travel in that
direction - one still has to change
the path all the time. It’s really
hard to anticipate what’s ahead,
especially if it’s a new creative idea
that nobody has tried before.

And again, it’s not in the superficial
observation of “what is wrong,” but
in tunnelling through practically
to the root cause. In China, for
example, the observation of the
problem is that people wait 8 days
for appointments. We don’t need
an algorithm to realize increasing
volume with population growth
will not be sustainable if we
continue with the same approach.
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| think the key is
always to listen.

Even if one has areally
amazing vision - if

one sees the star and
wants to travel in that
direction - one still has
to change the path all
the time. It’s really hard
to anticipate what’s
ahead, especially if

it’s a new creative

idea that nobody has
tried before

CVR —
‘What is the role of Al in this?

Radinsky —
Al-Human collaboration begins by
recognizing that humans usually
have a much larger amount of
information than Al systems usually
receive. For example, when we
asked patients in emergency rooms,
25% said their chest pain radiated to
the left. But in only 5% of the cases
did the physician agree. Because
what does it mean to radiate to the
left? The physician’s work (and the
physician-patient collaboration)
is not simply “question-
answer,” but understanding.

So, bottom line, Al has an advantage
because it has historical medical
data. It sees billions of visits and is
able to calculate mathematically
and objectively. We have to draw
on this to build profiles that will
allow us to serve and support a
radically growing population. At
the same time, we cannot trade
away the relationship or trade away
care. The system may ultimately
tell you what to do, but eventually
somebody needs to call that
person, understand their needs.

Finally, I'll just quickly add - there
are no robotics in our company.
Robotics was an initial idea when
we started the company, when

we thought the robotic system
would take alot of healthcare
vitals. Over time, as I've said,

we shifted and we shifted to an
emphasis on proactively predicting,
making sure we have identified
the right problem to solve.

We’ve been working for 7 years for
now and we’ve been improving our
ROI, both clinically and financially,
based on work with two different
health care systems. We have dozens
of millions of patients, and several
published papers. We can not only
predict more than 80% of congestive
heart failure related to diabetes but,
in addition, we have also found that
we can reduce 15%-20% of those
events if we intervene in time. ©

Evaluation of the systemin a
clinical trial setting yielded a

30%

reduction in routine task burden,

86%

provider satisfaction, and

93%

patient satisfaction

The accuracy Diagnostic
Robotics achieved in the
emergency department is
impressive. The company’s
most important innovation,
however, is using this system
to drive patient navigation
before they make it to the
hospital in the first place -
this is how Al can truly
reduce physician burden
and cost of care
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Eventually you need to say this is the amount of
money that we can allocate and the associated
number of people we can save. | am addressing
these and related questions because | am
focused on making a bigimpact. | live on the
boundary between economics and health care
because they are completely intertwined

These are nice results, they are very
promising. And I think with time
it’s just going to be the standard.

CVR —
In addition to the current patient
data you are collecting, you are
also addressing how to predict the
unpredictable in healthcare, correct?

Radinsky —
In healthcare, we are trying to
find the sub population, and their
associated characteristics, that
reduces the potential pool of
applicable knowledge as much
as possible. There are already a
lot of algorithms based on this.
I think the question is about can
you predict the unpredictable.
There’s so much chaos and entropy

In my opinion, eventually it’s all
about the data. If you have the
data, it will eventually have some
correlation with what you’re trying
to predict. For many things that we
consider chaos, I suggest that it is
just because we do not understand
the mechanism relative to how to
divide the data. It doesn’t make
sense that things just randomly
happen. If they appear to randomly
happen, there’s still a mechanism
that makes them happen. A series
of events, a biological system

that we just do not understand.

The question eventually is how
much data is needed in order to
predict different things. Here there
are no answers. [ am an empirical
scientist rather than theoretical.
So, we are measuring the amount
of needed data empirically. I'm
testing whether my data has
something to do with physical
theories. Sometimes we will

fail. Sometimes we succeed.

CVR —
What are some of the ethical
issues you are confronting?

Radinsky —
Well for one thing, we're predicting
who is going to deteriorate. If
there are 20,000 people who are
deteriorating, who are you going to
treat if you don’t have time for all of
them and don’t have the personnel
to call all of them much less treat
them? Eventually you need to say
this is the amount of money that
we can allocate and the associated
number of people we can save.

We are already applying this logic
in Israel when we're identifying
different Pharma drugs that

are going to be subsidized by

the government. We are asking
ourselves how many people we can
save, and who is the right person
to save given a certain amount of

money. These are very difficult
questions. I am addressing these
and related questions because [ am
focused on making a big impact.
Ilive on the boundary between
economics and health care because
they are completely intertwined.

CVR —
How do we develop more
unbiased data?

Radinsky —
‘We have to ensure that the
algorithms are not based on biased
data. Until 1993, you may know that
women were almost not included in
clinical trials. So, everything that
we know today and at least until
1993 are discoveries made for white
men, from the age of 35 to 45.

Today, one of my graduate students,
as an example, is unbiasing the
data related to identifying heart
attacks in women. It is hard

but important, because women
experience upper abdominal pain
and not chest pain with heart
attacks. My student is finding that
she can predict a lot of clinical

tasks - readmission, length of stay,
clinical outcomes - in a much better
way, giving the unbiasing of data.

Having said that, I would just make
two points - first, the ethical issues ©
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regarding bias in the data apply not
just to women. And second, we must
remember that there are many good
reasons an algorithm is biased. It’s
not necessarily bad, we just have

to be conscious. Super intuitively,
we’re trying to give bigger weight to
studies which were done correctly.

CVR —
Based on some of your research,
what are your views on the so
called “data-monopolists”?

Radinsky —
I think in general, we need to
understand who owns the data.
One the one hand, if everybody
owns the data and does not share,
we cannot find the next terrorist, we
cannot find the drug to repurpose.
I believe the greater good lies with
our being able to connect all the
data globally and in a way where
everybody can run algorithms
and identify new insights, I think
that would make an impact.

However, given all of this, we still
need to understand about how
people can maintain their privacy.

CVR —
How about best practices in terms
of sharing the data generated
by predictive analytics?

| believe that the person who is going

to live 200 years has already been born.
In the boundaries and overlapping
spaces between chemistry Al, and
healthcare, | believe we can begin to
see how everything interconnects and
to understand how to extend people’s
lives in a manner where they’re happy
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Radinsky —

The entire thing hangs around
exploitability in AI, which is a
very hot topic right now. As you
know, what we’ve been trying

to do is not only predict what’s
going to happen but also be able
to explain it in a reasonable

way for the person who’s making
the decision. Otherwise, there
isno trust.

So, for example, in healthcare,
when I’'m predicting which patients
are deteriorating, I can point out
that they have actually gone to

the emergency room for three
different things that only appeared
unconnected. I can use research
papers and articles to suggest

an undiagnosed overall health
problem. I think a lot about offering
supportive evidence, giving more
explanations. We are getting the
person who’s actually making the
decisions to what I call the “aha
moment.” Al then just becomes a
way to encourage us to be innovative
and look differently at the same
and different data. It’s part of

the collaboration I was speaking
about earlier, between new ways

of thinking about the relationship
between people and machines.

One of our studies, for example,
shows that if you tell an individual
physician that all the other
physicians would never have done
aparticular thing, it changes their
decision making. The message
“Maybe you should rethink what
you’re doing” is quite powerful
when backed by empirical data.
You can really change the way
people think and make decisions
- that’s the whole ideaon a
certain level - by giving them
more input. You can actually train
them to think in different ways.

CVR —

One of our areas of emphasis here
at the Coller Institute of Venture
is the merging of theory and
practice. Can you share with us
how your academic and private
sector lives inform one another?

Radinsky —
At Diagnostic Robotics, [ am
doing something very concrete
and proactively predicting which
patients are deteriorating and how
to stop/reduce this directly and
through a triage system. In my
academic life, I am working on the
boundaries between chemistry and
Al and trying to learn how we can
improve molecules. This includes
everything from green energy
to drug development. [ have a lot
of collaborations with chemists,
which is extremely exciting. For
example, I have a collaboration
with Professor Avi Schroeder
who is creating the molecules our
Al system is generating, so we’re
generating them there on the
screen, and eventually he has an
entire robotic system generating
those molecules and testing
them for cancer, for example.

CVR —
[ want to begin to end our
conversation by asking your
insights about corporate
innovation. What insights and
best practice can you share?

Radinsky —
This is a hard question so let’s
talk about building an innovation
inside of eBay, which I know.
I believe that sometimes you have
to start small, show the value in
small things, and eventually start
replacing part by part. This has
usually been shown to be extremely
valuable - even for example, when
we apply this logic to just focusing
on small populations.

It’s not the fastest way for
innovation but it allows for testing
the innovation in a measured way.

CVR —
You have done so much already
in your career. What’s next?

Radinsky —
Eventually, my end goal is longevity.
In the boundaries and overlapping
spaces between chemistry Al, and
healthcare, I believe we can begin to
see how everything interconnects
and to understand how to extend
people’s lives in a manner where
they’re happy for more and more
years. I believe that the person
who is going to live 200 years has
already been born. I don’t see that
the science part behind it is so
far away that we cannot create it.
I think we’ve done so much, and
that really everybody is doing
something a little bit incremental.
Connecting all of those pieces
is and will continue to create a
wave of innovation forward. l
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