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One candidate traveled more countries than
any Secretary of State before. The other is
Donald Trump. [Laughter]

So, when he asks you, what do you have to
lose? The answer is, you've got everything to
lose. All the progress we’ve made these last 8
years is on the ballot. Civility is on the ballot.
Respect for women is on the ballot. Tolerance
is on the ballot. Justice is on the ballot. Equali-
ty is on the ballot. Democracy is on the ballot.
If you want to send a message in this election,
make it a resounding message.

Turn back the forces of racism and misogy-
ny, and send a message for progress. Send a
message for facts. Send a message for reason.
Send a message for hope. Send a message by
voting for Hillary Clinton. Send a message for
Deborah Ross. Send a message about who we
are as the American people and make our kids
proud.

Thank you, Greensboro. I love you. Let’s get
to work.
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NOTE: The President spoke at 6:15 p.m. at the
White Oak Amphitheatre. In his remarks, he
referred to former State Supreme Court Jus-
tice Henry E. Frye, Attorney General Roy A.
Cooper IIL, and Gov. Patrick L. McCrory of
North Carolina; Democratic senatorial candi-
date Deborah Koff Ross; 2008 Republican
Presidential nominee Sen. John S. McCain III;
2012 Republican Presidential nominee W.
Mitt Romney; Sen. Richard M. Burr; Warren
E. Buffett, chief executive officer and chair-
man, Berkshire Hathaway Inc.; Ghazala Khan,
mother of Capt. Humayun Khan, USA, who
was killed in Iraq in 2004; radio show host Al-
exander E. Jones; Sen. Bernard Sanders, in his
former capacity as a Democratic Presidential
candidate; and Myron Ebell, director of the
Center for Energy and Environment, Compet-
itive Enterprise Institute. He also referred to
the Islamic State of Iraq and the Levant (ISIL)
terrorist organization.

Remarks During a Panel Discussion at the White House Frontiers
Conference at Carnegie Mellon University in Pittsburgh, Pennsylvania

October 13, 2016

Ariadne Labs Executive Director Atul Ga-
wande. Well, they tell me, Mr. President, to
treat you like any other panel member.

The President. That’s exactly right. [Laughter]

Dr. Gawande. I'm, like, right, okay. We'll try
it, right? So I'm Atul Gawande. I'm a surgeon,
I'm a public health researcher, and a staff writ-
er at the New Yorker. I'm the executive direc-
tor of Ariadne Labs, a health systems innova-
tion center at the Brigham and Women’s Hos-
pital and Harvard Chan School of Public
Health. I'd like to welcome you. I'm the mod-
erator today for this panel. To my left is a law-
yer. [Laughter]

I want to start, actually—you challenged us,
in your talk and in what you wrote in Wired, to
think bigger. So I want to start with each of
you, and I'm going to ask you what you think
the big opportunity is. And so first is Kaf Dzi-
rasa, M.D., Ph.D., extraordinary—he’s a rare
bird. He is a psychiatrist, he’s a neuroscientist,

and he’s trained as an engineer as well. He’s on
the faculty at Duke, and I want you to tell us
what you think the big opportunity is for the
future.

Duke University Assistant Professor of Psy-
chiatry and Behavioral Sciences Kafui Dzirasa.
Yes, I think the big opportunity is for us to begin
to think of the brain as an engineered system. So
I will give an example of what I mean. Let me—
if T look out into the crowd and I say, anyone
who’s excited of voting in the next few weeks,
put your hands up. So let me—there we go.

The President. Come on, everybody. [Laugh-
ter] Let’s get something to vote for.

Dr. Dzirasa. That’s right. [Laughter] So let
me talk about what happened in that.

[At this point, Dr. Dzirasa made brief remarks,
concluding as follows.]

So, as we begin to think about these illness-
es, whether it's Alzheimer’s or autism, the
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challenge is, we're talking about a system that
evolves so quickly and information is processed
in multiple areas to generate behavior. The
first time I heard someone describe the brain
that way, I was a junior in college at the Uni-
versity of Maryland, Baltimore County. And
we had—invited a speaker, and he was one of
my childhood heroes, he was a neurosurgeon.
He will go unnamed. [Laughter]

The President. I know who you're talking—
really good surgeon. [Laughter]

[Dr. Dzirasa made additional remarks, con-

cluding as follows.]

Dr. Dzirasa. And so I decided to pursue an
interest in psychiatry, and as I sat there with
families who were experiencing some of the
same challenges that my family was experienc-
ing, T realized that we just needed a break-
through in how we think about and how we
treat mental illness. That big breakthrough, I
think, for me, is going to come through this
brain initiative. The—it’s the opportunity for
engineers to engage in how we think about
mental illness, to map out how the brain is pro-
cessing information in real time, the activity of
all of these cells. The promise is that one day
we’ll have a new form of treatment that be-
comes—that comes out of reading information
from the brain, generating neuroprosthetics, in
the same way that individuals are now moving
their hands by thinking about it. Can we aug-
ment brain function in a way that allows those
with mental illness to come out of the shadows
and to continue to contribute to this great
American system? So

The President. That’s great.

Dr. Gawande. Thank you for that. I'd like to
introduce Riccardo Sabatini, who is a Silicon
Valley quantum physicist who has turned his
training to using machine learning around ge-
nomics and health at Human Longevity, Incor-
porated. I want you to tell us what you think
the big opportunity is.

Human Longevity, Inc., Research Scientist
Riccardo Sabatini. Yes, so I think one of the
most exciting thing that happened in last 20
years is that we digitalized life. We took—we
opened up biology to computation. And that

1310

happened in the middle of my studies. I'm a
quantum physicist. I was working on nanotech
for the longest time. And I realized all of a sud-
den that T could move my expertise, my nu-
merical modeling, on life, on biology, on ge-
nomics. Near 2000, as a human species, we
started to read our own code. This is a camera
moment in science. And you, Mr. President,
gave a Medal of Science to the very two people
that helped, Francis Collins and Craig Venter.
This allowed to take completely different tech-
niques to study how our biology works. It’s the
hardest problem that we will ever face and that
we ever encountered. But we are learning. We
are taking Al, we are taking machine learning,
quantum mechanics, and we are virtualizing
parts of our biology to understand how a spe-
cific molecule, a drug, works on just your body,
how another molecule can hit your specific
cancer, extracting the genome of your cancer.
We are learning how to read the weak signals,
very, very early stage, to understand if we can
predict some pathology that is growing and in-
tervene fast.

And this is a fascinating field, because it’s
the very field where numerical computation is
saving life every day. It’s the moment where
we can predict and act at the same time. And
this—when I saw this opportunity, I think is
really—last century was about the atom, the
next century is going about—is going to be
about biology. Digitalizing allowed me to work
in this field. And what I'm excited about is
keeping going, virtualizing the human being
better and better, understanding better and
better, and taking this knowledge, opening up
for all the community and all over the world,
scaling down the prices, as we did with the ge-
nome sequencing, allowing more knowledge,
and taking on board linguistics, physicians,
physicists, mathematicians. This is the most
important problem we have as a species, and
we're going to crack it.

The President. That’s great.

Dr. Gawande. Fantastic.

Mr. Sabatini. Thank you.

Dr. Gawande. I'd like to introduce Zoé& Ke-
ating, who is not a scientist.

Patient advocate Zoé Keating. No.



Dr. Gawande. Z0é is, first of all, an amazing
San Francisco cellist and composer. She’s
someone who’s had number-one classical re-
cordings. At the same time, she’s someone who
had a journey with the health care system with
her husband, who had a devastating cancer,
and has been thinking a lot, as a patient advo-
cate, about what that experience has meant.
And so T wanted to ask you, from what you
went through, what is the opportunity—what is
the big opportunity that you see for the future?

Ms. Keating. Well, T'll tell you the story, but
I'll tell you the summary first. And in a nut-
shell, it’s, like, how can we make lives better
for patients? How can we ease suffering? How
can we end the suffering? That’s what it’s
about. And our story was that my husband, in
2014, was diagnosed with stage-4 lung cancer.
And it took 5 months and three different doc-
tors to find it.

[Ms. Keating continued her remarks, conclud-
ing as follows.]

But if T could just say something else about
patients, it’s that during our journey, we never
had the sense that there was one person keep-
ing track of all the data, that if there was data—
and I tried really hard to digitize all my hus-
band’s and get it to where it needed to go—
how could I—where do I put it? Who do I give
it to? Who do I trust? And in this future sce-
nario, I can imagine where I would go into the
doctor’s office and they would know everything
about me. And I would imagine there would be
some Al that had done some, like, analysis on
my data to, like, pop some things up for the
doctor. But still there’s a human. No matter
how much technology you have, there’s a hu-
man at the end of it to help a patient through
their journey and to keep track of it all and to
think about, like, their caregivers, their life, ev-
erything. It’s all a big package. It’s not just pa-

tients or the users. So

Precision Medicine/Cancer Research/Health Care
Reform

Dr. Gawande. If T were to tie together—it
sounds incredibly disparate, but the story that
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is coming out from everything you're saying—
I'm going to take what you said, Riccardo,
about the last century, one step farther. The
last century was the century of the molecule.
We were trying to—the power of reduction-
ism—boil it down to the most small possible
part: the atom, the gene, the neuron. Give me
the drug, the device, the superspecialist. And
that provided enormous good.

But in this century, what they're all describ-
ing is, now we're trying to figure out how do
they all fit together. How do the neurons fit to-
gether to create the kinds of behaviors that
you're to solve in mental illness? How do they
fit—the genes network can fit together in epi-
genetics to account for the health and disease
of the future that we all may face? And Zoé is
describing a superhighway of information and
science that is plugging into the patient
through a bike path called the doctor’s office.

And trying to make a system that can actual-
ly bring it all together really is a completely dif-
ferent kind of science from the last century.
It’s surrounding these problems. Who—with
people come from incredibly different per-
spectives. Now, Kaf, you're all of them in one.
We normally might bring a psychiatrist and an
engineer and a neuroscientist together.
[Laughter] And maybe—but it really isn’t the
age of the hero scientist anymore.

And so I want to ask you: What do we have
to reinvent about the way we do science to
make all of this possible, genuinely, scientifi-
cally, with real innovation?

The President. Well, first of all, I want to
thank the panelists, especially Zoé’s, because
of the story you're telling. Although, Kaf, it
sounds like you were also inspired in part be-
cause of very personal experiences. At the end
of the day, they’re people who count and who
we want to enhance their lives. And so being
able to bring it down from 40,000 feet down to
what you're experiencing while you’re waiting
on the phone to help somebody you love so
deeply, I think, is a good reminder of why we
do this.

As you say, Atul, what we've been calling
this Precision Medicine Initiative is really: how
do we stitch together systems that can
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maximize the potential of the research that a
Kaf or a Riccardo are doing and end up with
Zo&’s husband getting better treatment? And a
couple of things that we've tried to do that I
think are helping.

Number one, is to make sure that the data
that is being generated by genomic sequenc-
ing, as its price comes down, is better integrat-
ed and better shared, which is going to require
us rethinking research models.

In the past, what’s happened is, is that if a
researcher wants to look into cancer, they get
some samples from an arrangement, maybe,
with a teaching university close by, and they’re
plugging away, somewhat in isolation. And
what we now have is the opportunity to—as we
discover, particularly, that what we think—
used to think of as cancer might turn out to be
20 different types of cancer—we’re now in a
position where we can actually generate a huge
database. And as a consequence, not only iden-
tify some of the specific features of that cancer,
not only identify what kinds of genetic variants
might make you more predisposed to that can-
cer, but we're also breaking down those silos in
such a way where we can accelerate research.
Not everybody has to have one small sample.
Now, potentially, we've got a million people
who are contributing to a database that some-
body like a Kaf or a Riccardo can work off of.

And what that allows us to do in developing
cures is, over time, as Riccardo said, to identi-
fy, first of all, do you have a predisposition to-
wards a particular disease, and can we inter-
vene more quickly before you develop it? Sec-
ond, can we develop better cures, interven-
tions, as Kaf said. But third, are we also in a
position to get this information to patients
sooner to empower them so that they can be in
charge of their own health? Because part of
our goal here is to shift from what is really a
disease care system to an actual health care
system.

So that’s one big chunk of the initiative. And
just to be more specific, part of what we’re do-
ing with the Precision Medicine Initiative is to
get a bunch of collaborators to start digitaliz-
ing, pooling, and sharing their data. Within the
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VA, we've got half a million folks who sign up
and are contributing their genetic samples.

We now have more and more institutions
that are coming together. And as a conse-
quence, our hope is, is that if you are a cancer
researcher in any particular cancer, you're go-
ing to have a big data set that you can start
working off of. And by the way, we're being
very intentional about making sure that we're
reaching out to communities that sometimes
are forgotten—whether it’s African American
communities, women—so that we can really
pinpoint what works for who.

Dr. Gawande. Can I try pushing on some of
that?

The President. Just one last thing——

Dr. Gawande. All right.

The President. ——1I want to say, though,
because it goes to what Zoé said about systems.
Even as we're doing all this cool stuff to come
up with greater cures, what we're also having
to do is try to figure out what are the incen-
tives—the perverse incentives—that are set up
in the health care system that prevent it from
reaching a patient earlier. So T'll just give two
quick examples.

The first is what you were talking about in
terms of your individual patient data. We're
trying to promote the notion, number one, that
this data belongs to you, the patient, as op-
posed to the institution that is treating you. Be-
cause once you understand that it’s yours and
you have agency in this process, it means that
as you're looking for different treatment op-
tions, as you're consulting with different doc-
tors, you're able to be a more effective advo-
cate without having to constantly fill out paper-
work and so forth. So that’s important.

And one of the things that we’ve discovered
is, is that even the software where your individ-
ual patient data is stored, because it’s a com-
mercial enterprise oftentimes, is non-—it’s not
interoperable, it’s not sharable in an easy form.
And so we've actually been trying to get some
of the major providers to start working togeth-
er so that it makes it easier for somebody like
Zoé&, if she’s moving from system to system.

The second this is—and, Atul, you've writ-
ten about this—to the extent that we are reim-



bursing doctors and hospitals and other provid-
ers based on outcomes rather than discrete
services that are being provided, we can start
incentivizing the kind of holistic system think-
ing in health care—rather than you come in,
you get a test, then you've got to go to another
place to do this, and then you've got to go to
another thing to do that, and then maybe the
surgeon hasn’t talked—spoken to the primary
care physician and you don’t have the outpa-
tient coordination that would make sure that
you’re not coming back into the hospital.

And one of the things that we've been trying
to do with the Affordable Care Act, Obam-
acare, that hasn’t gotten as much attention as
just providing people insurance is to make sure
that we're pushing, we’re nudging the system
more and more to do that.

So that was a long answer—[laughter]—Dbut
it’s a big topic. The good news is, is that I think
we've identified the pathways where we can
start making real progress.

Cybersecurity/Privacy of Health Records

Dr. Gawande. 1 want to live in your world. I
want to live in the world where

The President. I'm only going to be here for
4 more months. So—[laughter]. Three and a
half.

Dr. Gawande. in a world where I get to
own—I have my genomic information, I have
my medical records, I have—everything about
me belongs to me, and it’s easy to access, and I
can bring it to the doctors that I need it to get
to.

The second level, you announced an initia-
tive today, the All of Us Research Initiative,
where you would be able to, A, get that data
and then share it with researchers so that they
can learn more from you, trusting that that da-
ta is safe. I had worked in the Clinton adminis-
tration, and I got notified that my background
records, my clearance records were hacked,
right? If you can hack all of my background re-
cords now, suppose you can hack my genetic
information, all of my electronic records, my
mental health information and more. And be-
ing able to trust—so we’re in this world where
the system—having system science only works

Administration of Barack Obama, 2016/ Oct. 13

if it’s transparent and information is widely
available. And yet we’re in deep fear about
what happens with information and making it
widely available.

I'd love to hear what you have to think about
that. And I'm going to jump to Riccardo and
think in a variety of worlds that you've been in,
how do we trust that this research is in the
right hands?

The President. T'll be very quick on this. This
is going to be a ongoing problem that we have
across disciplines. It’s not just in health care.
As Riccardo said, our lives become digitalized.
It means that how we provide security for that
information—whether it’s financial, health,
you name it—is going to be challenging.

Now, the good news is that we are making
real progress in understanding the architecture
that we have to build across sectors, private
and public, in order for—to make this work. In
fact, our outstanding president of Pitt has been
working with our cybersecurity committee to
really crack some of these problems. And
we’ve put some guidelines for the private sec-
tor and providers to assure best practices on
cybersecurity. But it is going to be something
that will be increasingly challenging.

Here’s the only thing I would say though.
The opportunities to hack your information
will be just as great or greater in a poorly inte-
grated, broken-down health care system as it
will be in a highly integrated, effective health
care system. So I think it’s important for us not
to overstate the dangers of—the very real dan-
gers of cybersecurity and ensuring the privacy
of our health records. We don’t want to so
overstate it that that ends up becoming a sig-
nificant impediment to us making the system
work better. All right?

Dr. Gawande. Are there technological solu-
tions, Riccardo, to this problem of privacy?

Mpr. Sabatini. Yes. So we started to—one of
the questions we started about a year ago is ex-
actly, can we identify someone from his own
genome? So we started to build a class of algo-
rithm to predict and extract information from
your genes, some common traits: your height,
your eye color, your skin color, the structure of
your face. Every single model has its own
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limitations, sometimes for the lack of data,
sometimes because the data is not only in your
genes.

But what we learned is that using them col-
lectively, we can go a long way to really identify
a person from his genome. So this is something
that we have to face, is a digital asset that is one
of the most complicated ways to be handled.
We want to publish it, we want to share it, but
it’s still something—there is some concern
about identity and security.

[Mr. Sabatini continued his remarks, conclud-
ing as follows.]

So we need to remove a fear and allow peo-
ple to engage more in their own health and in
their own data. There are technologies to keep
them safe and to keep them secure. The one
thing that is very important is overcoming this
barrier of knowing yourself, which I think is
the most—is the hardest hurdle to scale up the
databases. Security—there are the best people
working on it across the border, both in the sci-
entific domain and governmental domain. But
this should not be a limitation to access your
own information and feel comfortable to own
your own information and feel comfortable to
share it with governmental infrastructure and
with companies that are implement the securi-

ty right.

Technological Innovation/Health Care Reform/Ac-
curacy of Online Information/Climate Change

Dr. Gawande. At the center of this, I think,
is a question about optimism and pessimism
about whether we can solve these problems.
And I think I would like to ask a question of all
of you about our values, the scientific values of
a scientific orientation. And behind that orien-
tation is a fundamental belief: We have an alle-
giance to the idea that the way you discover,
the way you explain nature, the way you de-
scribe the world, the way you intervene in the
world is through factual observation and
through testing. And there’s a certain sense
of—it’s an orientation, it’s a way of being that
we're describing. It’s an openness, it’s an in-
quisitiveness, it’s curiosity. It’s a willingness to
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acknowledge good arguments and recognize
ones that are bad and that haven’t tested out.

And that orientation feels like, at times—on
the one hand, it’s been the most powerful, col-
lective enterprise in human history, the scien-
tific community. And at other times, it feels
embattled. And I wonder why. Why does it
seem under fire when we’re—you mentioned,
President Obama, that in certain areas like cli-
mate change or around nutrition or around
other parts of medical care, we have enor-
mously fraught debates? And it feels at this
moment almost like we're not just debating
what it means to be a scientist, but what it
means to be a citizen.

What do you take away, Kaf and Zog, about
where we are, and why are we under fire, and
how do we get past this?

Dr. Dzirasa. I think, in a lot of ways, science,
the outcome changes perspective, right? So,
when science is useful, we don’t have people
arguing about whether polio vaccines are great
or not, right? And so I think there are a lot of
areas in medicine where we face this chal-
lenge. T actually think debate is very healthy
for science. Right? I think contentious debate
can actually be very helpful for science, in the
same way our country was set up in way that
healthy, constructive debate can be extremely
useful.

I think what we want to do, especially as
neuroscientists, I think we're at a place where
we need to draw as many people in as possible
and have healthy, constructive debates about
how we get the outcomes we want.

[Dr. Dzirasa continued his remarks, conclud-
ing as follows.]

So we're at a place now where we’re going
to have to bring in other disciplines to know
how to handle that data. T sat with a high
school kid last night, Gabe, and it was pretty
clear to me that the people who were going to
solve this challenge of the brain are probably
in, like, seventh or eighth grade right now.
Right? And so how do we create an ecosystem
where all those different perspectives can
come in. The utility is, when all those different
perspectives come in, there has to be conten-



tious debate, right? But I think the solutions
that will come out of it are what will move peo-
ple’s perspective on the usefulness of science.

Dr. Gawande. Zo&, what do you think about
the constructive debate you hear, how we get
to the more constructive debate, and enough
optimism that we want to actually put funding
into the kind of work that Kaf is talking about?

Ms. Keating. Well, I think of just making it
broader. I was really inspired this morning by a
lot of the speakers on the health track, and one
of them was Steven Keating, who’s not related
to me at all—another Keating—and I was real-
ly struck how—he was a Ph.D. student, and he
was doing 3-D printing. And he wanted to
study his brain tumor, because he had a brain
tumor. But in order to study his tumor, he had
to become a medical student in order to get
some of the tumor so he could study it.

And that seemed really—like, wow, that’s
limiting. Think of, like, all these amazing peo-
ple we have in our country who are doing
things, and increasingly, people are doing
things outside of institutions. And I feel like
that’s where solutions are going to come from.
Like, I think that we should also look at Silicon
Valley. T was thinking about patients and how
the whole patient issue I was having is kind of
like a user-experience problem that somebody
might tackle at a software startup, and maybe
we should approach these things from differ-
ent perspectives that way.

And T think that’s part of this trust—you
were talking about trust in data—that some-
how expanding, bringing in voices, figuring out
how people can contribute data, how we can all
just be more involved will be a way towards
making trust. The same thing is true with gov-
ernment. So—{laughter].

The President. No, absolutely. Well, T'll just
pick up on a couple of themes. Any scientific
revolution is, by definition, contesting the sta-
tus quo. And we’re going through a period in
which our knowledge is expanding very quick-
ly. It is going to have a wide range of ramifica-
tions and you've got a whole bunch of legacy
systems that are going to be affected. So, if
self-driving cars are pervasive, a huge percent-
age of the American population right now
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makes its living, and oftentimes a pretty good
living, driving. And so, understandably, people
are going to be concerned about what does this
mean. The—we’ve heard of the controversies
around Uber versus those who have taxi me-
dallions, but it’s actually driverless Uber that is
going to be even more challenging.

The same is true in the health care field.
One of the things that you discover is this Rube
Goldberg contraption that grew up over the
last 50 years or 60 years, in terms of our health
care system, is there’s all kinds of economics
that are embedded in every aspect of it. So it’s
not surprising, then, that when we passed the
Affordable Care Act, that there are going to be
people who push back not just because they re-
ally want to make it work and they’ve got some
legitimate, factual critiques of it, but because
people’s pocketbooks may be threatened.

You—and, Zoé, you just used one example,
which was the enormous controversy we had
when we said that we should phase out certain
types of insurance that, on their face, look real-
ly cheap, until you have a tumor and it turns
out that they don’t cover you. And that very
low-cost insurance, sort of the equivalent of
the bare-bones insurance you have to get for
driving, but when you get in an accident, it
turns out, doesn’t do anything to fix your car,
but obviously, much more is at stake here.

We still have debates today where people
will say, you know, people’s—aren’t having the
choices that they used to have. Well, the choic-
es, in some cases, that they used to have were
choices to get insurance that weren’t going to
cover them during a catastrophe.

So I think that the way I would like to see us
operate—and we’re not there at the moment,
and it will never be perfect—is, yes, significant
debate, contentious debate, but where we are
still operating on the same basic platform, ba-
sic rules about how do we determine what’s
true and what’s not. And one of the ironies, 1
think, of the Internet has been the degree to
which it’s bringing us unprecedented knowl-
edge, but everything on the Internet looks like
it might be true. [Laughter] And so, in this po-
litical season, we've seen just—you just say
stuff. [Laughter] And so everything suddenly
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becomes contested. That I do not think is good
for our democracy, and it’s certainly not good
for science or progress or government or fixing
systems. We've got to be able to agree on cer-
tain baseline facts.

If you want to argue with me about how to
deal with climate change, that’s a legitimate ar-
gument. Some people might argue it’s unreal-
istic to think that we're going to be able to fix
this so we should just start adapting to the
oceans being 6 feet higher. You might want to
suggest to me that it’s got to be a market-based
solution and it’s all going to come through in-
novation, regulation is not going to help, we
need a huge—I'm happy to have those argu-
ments. But what you can’t do is argue with me
that we've had over the last 10, 15 years, each
year is the hottest year ever, or that the glaciers
are melting and Greenland is melting. You
can’t argue with me about that because I can
see it, and we’re recording it.

And in the same way around health, T think
any good scientist or doctor would not pre-
sume to suggest that the sum total of our
knowledge is all contained in our current med-
ical schools, and there may be holistic medi-
cines or alternative medicines that are remark-
able, but we also should be able to test them.
And you can’t just assert that this works and
more conventional therapies don’t work and
not be subject to that kind of testing regimen.

So that’s where I think we have to move our
conversation generally if we're going to have

the kind of debate that Kaf talked about.

Accuracy of Online Information/News Media/Sci-
entific Research

Dr. Gawande. So how do we move our con-
versation in that way, right? There was a time
when scientists were arguing about climate
change and reasonably so.

The President. Right.

Dr. Gawande. So how do we set up frame-
works where we say, this is our time period
where we're going to collect facts, and at the
end of the day, we will accept the consensus of
fact? Right? How do we do that in our current
political enterprise?
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The President. If T had the perfect answer to
that, then I'd run for President. [Laughter] No,
I just—Tlook, this takes us a little bit far afield,
but I do think that it’s relevant to the scientific
community, it’s relevant to our democracy, cit-
izenship. We're going to have to rebuild, with-
in this Wild Wild West of information flow,
some sort of curating function that people
agree to.

I use the analogy in politics: It used to be,
there were three television stations and Walter
Cronkite is on there and not everybody agreed.
And there were always outliers who thought
that it was all propaganda and we didn’t really
land on the Moon and Elvis is still alive and so
forth. [Laughter] But generally, that was in the
papers that you bought at the supermarket
right as you were checking out. And generally,
people trusted a basic body of information.

It wasn’t always as democratic as it should
have been. And Zoé is exactly right that, for ex-
ample, on something like climate change,
we’ve actually been doing some interesting ini-
tiatives where we're essentially deputizing citi-
zens with hand-held technologies to start re-
cording information that then gets pooled.
They're becoming scientists without getting
the Ph.D. And we can do that in a lot of other
fields as well.

But there has to be, I think, some sort of
way in which we can sort through information
that passes some basic truthiness tests—
[laughter]—and those that we have to discard
because they just don’t have any basis in any-
thing that’s actually happening in the world.

And that’s hard to do, but I think it’s going
to be necessary, it’s going to be possible. I
think the answer is obviously not censorship,
but it’s creating places where people can say,
this is reliable and I'm still able to argue
about—safely, about facts and what we should
do about it while still not just making stuff up.

Technological Innovation/Science, Technology,
Engineering, and Math Education/Distinction
Between Government and Private Sector

Dr. Gawande. 1 think you're focusing on the
idea of places where the scientific orientation
can be that ethos is protected is really impor-



tant. Science is always probable knowledge.
It’s never nailed down. But we’re at CMU,
we're at University of Pittsburgh, because they
are places that hold those values of a scientific
orientation. There are places that live like that
online, in patient communities. There are plac-
es that are professional societies that make it
happen.

It’s crucial that it also happen in government
and it also happen in the private sector. And I
guess my final question would be, for any and
all of us, what's the most important thing we
can make sure that we do to keep that scientif-
ic orientation, that optimism, and that striving
for the big opportunity going? That we can
keep these values as part of the places where
we are, whether they're in the virtual world or
in our institutions. And maybe, I'll let you have
the last word, so I'll start on that end, if that’s
okay, Zoé.

Ms. Keating. Well, T really feel like this—it’s
just this huge opportunity and this way for, if
people feel like they can contribute, that then
they will trust things. They will trust institu-
tions, they will trust governments, if they feel
that they have a voice. And it’s our job to figure
out how can we make this thing the President
was talking about—how can we make the sys-
tem that allows people to contribute, but it’s
somehow vetted so that all that knowledge can
be shared, because we need all hands on deck.
So—[laughter].

Dr. Gawande. And a chance for people to
participate in the science itself.

Ms. Keating. Yes, a chance for people to par-
ticipate. And that goes—that’s beyond health
care, that’s across the board. And I feel like
that’s a huge challenge for our time. Right
now, just how can we do that so that we can re-
ally—because we need everybody’s help in ev-
erything that’s coming for us.

Dr. Gawande. Riccardo.

Mr. Sabatini. Yes, the one thing that—the
fight is a little bit unfair because magic has al-
ways answers, the bogus things that you find
around. There’s always strong answers. There
is the cure of cancer, but it’s closed in a closet
somewhere. While science cannot state those
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strong answers, because it’s a constantly evolv-
ing field, and it wouldn’t be fair.

But we have a cool story that sometimes we
don’t say enough. When we describe how the
brain works, when we describe the majesty of
what it means watching inside your genes and
how the proteins flow, and the molecules, and
when I explain these stories and I make them
human, and I explain cases—stories of patients
and people that access their health and they re-
ally got incredible advancements on that.
When we nail the story right, then we engage
the young people, the vast majority of the pop-
ulation.

We tend to fight these bogus messages. But
on one side, it means we are failing. We are
failing to tell the amazing advancements that
we are doing in the right stories, beating fake
stories with great realities. And this is a chal-
lenge that we have to do. And I'm engaging as
much as possible, explaining the excitement
that there is in the time in history when we
have access to things that we were never even
dreaming 15 years ago.

This is the story that we have to tell outside
these doors. You are some of the smartest peo-
ple in this country. You have to be advocates of
how amazing things we’re doing, without giv-
ing strong solutions, but—and fake results, but
telling that there are the best people chasing
this dream and we’re going to crack it. It is our
duty, making people feel confident that this is
the right story to follow.

Dr. Dzirasa. Yes, I'm honored that you
chose to sit on this panel, because I think
health is the real truth teller and the real
equalizer. When you think about this country,
by 2050, we’ll be spending about a trillion dol-
lars a year on Alzheimer’s. If, Lord willing, we
get over 85, half of us will have Alzheimer’s.
One out of every 48 boys in this country are
born with autism now. And so it’s the real truth
teller. Right? It is the real common enemy that
all of us, as Americans, as scientists, as educa-
tors have. Right?

And the reason I'm optimistic is because I
fundamentally believe there is a 7-year-old sit-
ting in a classroom somewhere that will take all
of these investments and all of this work that
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we’ve made and transform things for my fami-
ly. Right? The challenge for me is that I would
love to see an America in which, whether that
7-year-old kid is sitting in a school in Detroit or
Baltimore or Gentry High School in the Mis-
sissippi Delta, that they will also have the op-
portunity for their ideas to bubble up and be
nurtured. Because, at the end of the day,
that—the solution to that common enemy that
we all face might be sitting in that classroom
right now.

The President. That’s great. Well, I'm going
to steal some ideas from what my other panel-
ists have already said.

First of all, Zo&’s point about opening up
systems so that people understand them and
don’t just feel like cogs in that system, but rath-
er, have agency in that system, I think, is criti-
cally important.

So what we've been trying to do across the
board—and we’re not even close to being
there yet—is to use technology as a way to do
exactly what you are talking about. Whether
it’s releasing big data—and the easiest exam-
ple, I think, for the general public to think
about is all the apps that now give us the
weather over our phones, and those are all
generated from inside government, but it—
what used to be closed data now we let out
there. Well, it turns out that we’ve got huge da-
ta sets on all kinds of stuff. And the more we’re
opening that up and allowing businesses, indi-
viduals, to work with that information, I think,
the more they feel empowered. And that
makes a huge difference.

The second thing that I want to emphasize
is, the most important curator to be able to sort
through what's true and false and sustain
that—those scientific values you talk about is
the human brain, and making sure that our
kids are getting that ability to analyze and do
that sorting early. And so part of the reason
why we’ve been emphasizing STEM education
is not because we don’t value the humanities—
and I was a political science and English major,
and T've probably learned more from reading
novels than textbooks—but it’s—what it does
do is, it helps everyone as citizens, even if you
don’t become a doctor or a scientist or a physi-
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cist, it helps you evaluate information in a way
that allows you to make good decisions in your
own life, but also allows you to participate in
the country as a whole.

And so we want everybody—we’re putting a
special emphasis on girls, young people of col-
or, who so often are underrepresented in the
STEM fields—we want to make sure they feel
a confidence about so much of the technology
and information revolution and science that is
transforming their lives all around them. And
we want them to be creators of science, not
just consumers of it. So I think that’s very im-
portant.

The final thing I'll say is that government
will never run the way Silicon Valley runs be-
cause, by definition, democracy is messy. This
is a big, diverse country with a lot of interests
and a lot of disparate points of view. And part
of government’s job, by the way, is dealing with
problems that nobody else wants to deal with.

So, sometimes, I talk to CEOs, they come in
and they start kind of telling me about leader-
ship, and here’s how we do things. [Laughter]
And I say, well, if all T was doing was making a
widget—Ilaughter]—or producing an app, and
I didn’t have to worry about whether poor peo-
ple could afford the widget, or I didn’t have to
worry about whether the app had some unin-
tended consequences—setting aside my Syria
and Yemen portfolio—[laughter]—then I
think those suggestions are terrific. [Laughter]
But if—which isn’t the—that’s not, by the way,
to say that there aren’t huge efficiencies and
improvements that have to be made.

But the reason I say this is, sometimes you
get, I think—in the scientific community, the
tech community, the entrepreneurial commu-
nity—the sense of we just have to blow up the
system or create this parallel society and cul-
ture because Government is inherently
wrecked. No, it’s not inherently wrecked; it’s
just Government has to care for, for example,
veterans who come home. That’s not on your
balance sheet, that’s on our collective balance
sheet, because we have a sacred duty to take
care of those veterans. And that’s hard, and it’s
messy, and we're building off legacy systems
that we can’t just blow up.



We’ve been pushing very hard in the area of
medicine to have the FDA reimagine how it
does regulations in the genetic space so that it’s
different from how they might deal with a me-
chanical prosthetic. But T don’t want to just
blow up the FDA, because part of Govern-
ment’s job is to make sure that snake oil and
stuff that could hurt you isn’t out on—out
there on the market being advertised on a daily
basis.

So there are going to be some inherent bal-
ances that have to be taken in, and there are
equities that are complicated in Government.
And I guess the reason I'm saying this is, I
don’t want this audience of people who are ac-
customed to things happening faster and
smoother in their narrow fields to somehow
get discouraged and say, I'm just not going to
deal with Government. Because, at the end of
the day, if you're not willing to do what Kaf
said earlier, which is just get in the arena and
wrestle with this stuff and argue with people
who may not agree with you and tolerate some-
times not perfect outcomes, but better out-
comes, then the space to continue scientific
progress isn’t going to be there.

And what gives me confidence is that T've
met a lot of people as President of the United
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States, and the American people fundamental-
ly are good, they’re decent, and they’re smart,
and they just don’t have time to follow every-
thing. The more we empower them, the more
we bring them in and include them, I have no
doubt that we’re going to be able to make
enormous strides. And the audience here, 1
think, is representative of the amazing possibil-
ities that we confront. All right?

Dr. Gawande. Well, let’s thank the panel.
And I'd also like to thank the President for hav-
ing the Frontiers Conference. I think you have
set an expectation which can apply to any Pres-
ident in the future of any party that you can be
a President for science and health and that we
can live up to those values. So thank you.

NOTE: The President spoke at approximately
2:05 p.m. in the Wiegand Gym at the Jared L.
Cohon University Center. In his remarks, he
referred to Patrick Gallagher, chancellor, Uni-
versity of Pittsburgh. Mr. Sabatini referred to
J. Craig Venter, founder, chairman, and chief
executive officer, J. Craig Venter Institute. Ms.
Keating referred to Steven Keating, research
affiliate, Massachusetts Institute of Technolo-
gy’s Mediated Matter Group.

Remarks at the White House Frontiers Conference at Carnegie Mellon

University in Pittsburgh
October 13, 2016

The President. Thank you, everybody.
Please have a seat. Thank you. Well, thank you,
Alexis, for that introduction. I love that story
that she bumped into me on the elevator. What
she didn’t mention, by the way, is that she
started on her pre-med degree when she was
16, bumping into me in the elevator. She was
already well on her way. So, to the rest of you,
good luck. [Laughter] Hope you already have
tenure, because Alexis is coming. [Laughter]

I'm only going to speak briefly today be-
cause we have an amazing panel and I want to
learn from the people who are in attendance
here today. But I want to start by recognizing
Mayor Peduto of Pittsburgh, who has been an

extraordinary innovator and city leader. And
give—[applause]—yes. Congressman Doyle,
who fully supports our innovation agenda, and
we need strong allies in Congress, so give Mike
Doyle a big round of applause, please.

We also have people from across our agen-
cies: Transportation Secretary Anthony Foxx,
NIH Director Francis Collins, National Sci-
ence Foundation Director France Cordova.
And I want to thank two extraordinary leaders
who once served in my administration and did
extraordinary work: President Suresh of Carn-
egie Mellon and Chancellor Gallagher of Pitt.
Part of, sort of, the Obama alumni mafia here.
[Laughter] As well as all the faculty and
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