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The Big Question

We Need a
Moores Law
for Medicine

Technology is the primary cause of our
skyrocketing health-care cosis. ft could
alsc be the cura.
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; @ Moore’s Law predicts that every two
years the cost of computing will fall by
half. That is why we can be sure that
tomorrow’s gadgets will be better, and

and doctor’s offices, a very different law
| holds sway: every 13 years, spending on
U.S. health care doubles.

;
i
; cheaper, too. But in American hospitals |
i
]
i
i

five dollars spent in the United States. It’s
' 17.9 percent of the gross domestic prod-

| wet, up from £ percent in 1950. And tech- |

Health care accounts for nearly onein |

' nology has been the main driver of this |

. spending: new drugs that cost more, REW

' buying longer lives. Yet medical

tests that find more diseases to treat, new

| surgical implants and techniques. “Com-~

puters make things betier and cheaper. In
health care, new technology makes things
better but more expensive,” says Jonathan
Gruber, an economist at MIT wholeadsa
heath-care group at the National Burean

. of Economic Research.

Much of the spending has been worth
it. While the U.S. spends more than any
other country by far, health care is becom-
ing a larger part of nearly every economy.
That makes sense. Better medicine is
_%
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Big Spending’on Health Care

Expenditures on health care as a perceniage of GDP
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spending is so high in the U.S. that if it ;
keeps growing, it could reach a third of |
the economy and devour 30 percent of
the federal budget in 25 years, the White
House projects. That will mean higher
taxes. If we can’t accept that, says Gruber,
were going to need different technology.
“Essentially, it’s how do we move from
cost-increasing to cost-reducing technol-
ogy? That is the challenge of the 21st cen-
tury,” he says.

That is the big question in this MIT
Techrology Review Business Report. What
technologies can save money in health
care? As we headed off to find them, Jona-
than Skinner, a health economist at Dart-
mouth College, warned us that they are
“as rare as hen’s teeth.” i

In the essay on the facing page,
Skinner explains why: our system of pub-
lic and private insurance provides almost !
no incentive to use cost-effective medi-
cine. In fact, unfettered access to high-
cost technology is politically sacrosanct.
As part of Obamacare, the government’s
restructuring of insurance benefits, the |
‘White House established a new federal
research institute that will spend $650 |
million a year studying what medicine {
works and what doesn’t. But just try find- |
ing out if any of it will be any cheaper.
According to the law that created the !
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institute, its employees can't tell you. It is

; forbidden to consider “costs or cost sav-
{ ings,” a spokesperson told me. It’s not cyn-

ical to speculate on why. Five of the seven
largest lobbying groups in Washington,
D.C,, are run by doctors, insurance com-
panies, and drug firms. Slashing spending
isn’t high on the agenda.

For cost-saving ideas, you have to look
outside the mainstream of the health-care
industry, or at least fo its edges. In this
report we profile Eric Topol, a cardiolo-
gist and researcher who is director of the
Scripps Translational Science Institute in
San Diego and who once blew the whistle
on the dangers of the $2.5 billion pain

ness it to Moores Law itself. The more
medicine becomes digital, the idea goes,
the more productive it will become.
That’s alsc the thinking behind the
U.S. government’s largest strategic inter-
vention in health-care technology to date.

1 In 2008, it set aside $27 billion to pay doc-

tors and hospitals to switch from paper
archives to electronic health records. The
aim of the switchover—now about half
finished—is to create a kind of Internet
for medical information.

That may bring transformation. Hos-

! pitals ave delving into “big data,” patients

are using social networks to take control
of their health, and entrepreneurs are try-
ing to invent killer apps. Vinod Khosla, a
prominent Silicon Valley investor who has
called what doctors do “witchcraft,” pre-
dicts that machines might replace 80 per-
cent of their work. And he’s putting money
behind the talk. One company he’s back-
ing, EveNeira, uses a phone to measure
what eyeglass prescription you need—no
doctor required.

But still missing are strong financial

1 incentives for cosi-saving technology.

John Backus, a partner at New Atlantic
Ventures, believes the trigger will be the
growing cash market for medical services.
Deductibles are rising, and under Obama-
care, some people will get fizxed sums from
their employers or thé government to
shop for insurance online. Backus gives
the example of a parent who e-mails a
picture of a child’s rash and wants a diag-
nosis. Few doctors even respond to e~-mail,
since they can’t bill insurance for it. “But

“Essemntially, it’s how do we move from cost-increasing
to cost-reducing technology? Thatis the challenge of the
21st century.” — Jonathan Gruber, sconomist

drug Vioxz. These days, Topol is agitating

again, this time to topple medicines entive |

economic madel nsing low-cost electronic
gadgets, like an electrocardiogram reader
that attaches to a smartphone.

By brandishing his iPhone around the
hospital, Topol is making a statement: one
way to fix the health-cost curve is to har-

in a cash market, pecple will demand it,
and doctors will do it,” he says.

Medicine is so far behind other indus-
tries that some of the ideas entrepreneurs
are pitching feel tramsported from the late
1990s. An app cafled PokitDok—funded
with about $5 million, some of it from
Backus’s firm—is an online bidding site

SQURCE: QEGD
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that lets consumers learn how much
doctors intend to charge. Such pricing

engines are bow we buy airline tickets. Yet
in U.S. health care, it’s still almost impos-
| omists agree on why the fiscal outlook

sible to know what anything will cost.

The wider problem facing these kinds

of innovations—including records sys- |
tems, mobile gadgets, and Tnternet-siyle |

business models—is that claims about

cost cutting, while plansible and appeal- |
ing, haven’t been proved. And it couldtake |

many years to find out if they actually help 1
decrease costs. Micky Tripathi, CEO of !

the Massachusetts eHealth Collaborative,
notes that it took a decade before produc-
tivity gains from personal computers were
first detected in the wider economy in the
late 1990s. “It’s too early to know,” says
Tripathi. “We are at Version 1.0 of health
information technology”

—Antorio Regalado

fLeaders

The Costly
Paradox of
Health-Care
Technology

In every industry but one, technology
makes things better and cheaper.
Why is it that innovation increasas the
cost of health care?

e

@ As an economist who studies health
care, I find it hard to know whether o
welcome or fear new technology. Surgeons
can replace a heart valve with a plastic
and metal one that unfolds once threaded
through arteries—repairs that used to be
made by cracking open the chest. Cas-
tomized cancer drugs hold the promise
of making fatal diseases treatable. At the
same time, it’s depressingly common to

TECHNCOLOGYREVIEW.COM

eax. Even a recent slowdown in spending |

growth simply postpones the inevitable

date when Medicare goes bankrupt.
Tt may surprise you to learn that econ-

for health care is so dismal: the cause

MiT TECHNOLOGY REVIEW
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HIV may cost $20,000 per year, but they
are still a technolegy home run because
they keep patients alive, year after year.
A second category of technology
includes procedures whose benefits are
substantial for somne patients but not all.
Angioplasty, in which a metal stent isused

“Unlike many countries, the U.S. pays for nearly any

technology withoutregardto

economic value.”

__Jonathan Skinner, health economist

fusion of new technologies, whether it’s
new drugs for treating depression, left-
ventricular assistance devices, or implant-
able defibrillators.

Technology doesn’t raise prices in
other parts of the economy. Improve-
ments in computers provide better prod-
ucts at lower cost, and automobiles are
an equally good example: after adjust-

. ing for consumer price inflation, my 1988

Volkswagen Jetta would have sold new
for $22,600, more than the list price of 2

] brand-new 2013 model. And T'd take the

i 9013 Jetta any day; it’s a much better car

hear projections of fiscal Armageddon as

health-care spending drags the U.S. fed-

eral government into debt and wipes ot

any wage growth for the average Ameri-
¥ wage g

¢ (my old Jeita lacked even a lap belt).

In research with Amitabh Chandra
at Harvard’s Kennedy School of Govern-
ment, funded by the National Institute
on Aging, I have been puzziing over why

advances in medical technology have led |

the U.S. to spend more per person on
health care than any other country in the
world. We carne up with itwo basic causes.
The first is a dizzying array of different
treatments, some that provide enormous
health valie per dollar spent and some
that provide little or no value. The sec-

ond is a generous system of insurance |

(both private and public) that pays for any

! treatment that doesn’t obviously harm the

patient, regardless of how effective it is.
We created three “bins” of treatments,
sorted according to their health benefit
per dollar of spending. The category with
the greatest benefit includes low-cost
antibiotics for bacterial infection, a cast
for a simple fracture, or aspirin and beta

i blockers for heart attack patients. Not ali

treatments in this category are inexpen- |
| sive. Antiretroviral drugs for people with

to prop open blocked blood vessels in the
heart, is very cost-effective for heart attack
patients treated within the first 12 hours.
But many more patients get the proce-
Jdure even when the value to them is less
dear. Because the U.S. health-care system
compensates generously for angioplasty
whether it’s used correctly oxr not, the
average value of this imnovation is driven
toward zero.

A third category includes treatinents
whose benefits are small or supported by
little scientific evidence. These include
expensive surgical treatments like spi-
nal fusion for back pain, proton-beam
accelerators to treat prostaté cancer, and
aggressive treatments for an 85-year-old
patient with advanced heart tailure. The
prevailing evidence suggests no known
medical value for any of these techmolo-
gies compared with cheaper alternatives.
Yet if a hospital builds a $150 million pro-
ton accelerator, it will have every incentive
to use it as frequently as possible, damn
the evidence. And hospitals are loading

0.5

Percentage of medical studies that ook
at cost-saving techniology

up on such technology; the number of
proton-beam accelerators in the United
States is increasing rapidly.

So it’s not just “technology” that is
driving our rising health-care costs; it’s
the type of technology that is developed,
adopted, and then diffused through hos-
pitals and doctor’s offices. Much of the

~
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increase in observed longevity is gener- |

ated by the first category of treatments.

Most of the spending growth is gener- |

ated by the third category, which the U.S.
health-care system is uniquely, and per-
versely, designed to encourage. Unlike
many countries, the U.S. pays for nearly
any technology (and at nearly any price)
without regard to economic value. For this
reason, since 1980, health-care spending
as a percentage of gross domestie prod-
uct has grown nearly three times as rap-
idly in the United States as it has in other
developed countries, while the nation has
lagged behind in life-expectancy gains.
Other researchers have found that
just 0.5 percent of studies on new medi-
cal technologies evaluated ones that work
just as well as existing alternatives but
cost less. The nearly complete isolation
of both physicians and patients from the
actual prices paid for treatments ensures
a barren ground for these types of ideas.
‘Why should a patient, fully covered by
health insurance, worry about whether
that expensive hip implant is really any
better than the one costing half as much?

i

And for that matter, physicians rarely i
i if ever know the cost of what they pre- |

scribe—and are often shocked when they
do find cut.

The implications for innovation policy |

are twofold. First, we should pay only for
innovations that are worth it, but without
shutting out the potential for shaky new

ideas that might have long-term potential. |

Two physicians, Steven Pearson and Peter
Bach, have suggested a middle ground,

where Medicare would cover such inno- |

vations for, say, three years; then, if there
is still no evidence of effectiveness, Medi-
care would revert to paying for the stan-
dard treatment. Like many rational ideas,
this one may fall victim to the internecine
political struggles in Washingion, D.C.,
where it’s coniroversial to suggest deny-
ing even unproven treatments for dying
patients.

For this reason, the best way technol-
ogy can save costs is if it is used to better
organize the health-care system. While
the U.S. may lead the world in developing
costly new orthopedic prostheses, we're
far behind in figuring out how to get treat-

Health-Care Spending Linked {0 Longer Lives, but U.S. Spends Badly
Life expectancy and per-person health sgending, BECD nations
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ments to patients who want and could
actually benefit from them. Doing so will
| require a greater emphasis on organiza-
| tional change, innovations in the science
of health-care delivery, and transparent
‘ prices to provide the right encourage-
: ment. This means smartphone diagnos-
1 tics, technology to help physicians and
! nurses deliver the highest-quality care,
{ or even drug container caps with motion
i detectors that let a nurse know when the
patient hasn’t taken the daily dose. The
| overall benefits from innovation in health-
care delivery could far exceed those aris-
ing from dozens of shiny new medical
devices.

Jonathan Skinneris James Freedman
Presidential Professor in the department
of economics at Dartmouth College and a
professor at the Dartmouth Institute for
Health Policy & Clinical Practice at the
Geisel School of Medicine.
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This Doctor
Will Save You
Money

Eric Topol is on a mission to get heaith
care out of the mess that it'sin.

® I visited cardiologist Eric Topol at the
Scripps Green Hospital in La Jolla, Cali-
fornia, one day this summer. He’'d had
a busy morning seeing patients, and by
about noon he was claiming that he’d
already saved the medical system thou-
sands of dollars using his iPhone and a
pocket-size ultrasound machine. Then he
peinted to the stethoscope in his pocket
and said he hadn’t used it in three years.
“1 should just throw it out,” he said. “This
is basically a worthless icon of medicine.”
Topol is perhaps the most prominent
advocate in the U.S. of digital technol-
ogy as a route to less expensive health
i care, and be invited me to see the sav-
i ings in action. As we loped toward the

ELGIUM (BEL), GANADA {CAN), GZECH REPUBLIC (C:

SOURCE: OECD. AUSTRALIA




NETHERLANDS {NLD}, POLAND

LLEUH HEFUBLIU WUZE], FINLAND (FINJ, FRANGE (FRA), GERMANY (DEU), GREAT

GETIY IMAGES

BUSINESS REPORT — A CURE FOR HEALTH-CARE COSTS

TECHNOLOGYREVIEW.COM

MIT TECHNOLOGY REVIEW
VOL.116 | NO.6

exam room, he repeatedly turned to deal
with questions flying at him from his
staff. Slightly hunched, he seemed 2 littde
rattled by the commotion and the bar-
rage of demands, but a calm set in the
moment he entered the exam room. He
folded his arms across his chest as a young

“For the first time, perhaps in the history of
technology inmedicine, we can see thatyoucan
improve the outcome for patients andreduce
cosis.” —FEric Topol, cardiologist

charge $600 to perform an ultrascund
asing a $350,000 machine. But Topol bills
nothing when it’s done as part of a routine
physical exam like this. “There are 125 il
Eion ultrasound studies dope in the United
States each year he said, shaking his head,
and “probably 80 percent” of those could

colleague updated him on the patient’s
history. Topol introduced himself to the
85-year-old man, who had been tiring eas-
ily of late, and then the doctor immedi-
ately pulled out his iPhone.

Topol, who since 2007 has aggres-
sively promoted digitizing medicine, was
not looking to check his e-mail, Google a
fact, or call a pharmacy. Rather, he slipped
what looked like a protective case onto the
phone. The outside of the case had two
electrodes in the form of oval metal pads,
and Topol asked his patient to place his
thumbs on them.

“H¢’s bradyeardic [experiencing slow
heart rate] without any good reason to be
bradycardic,” Topol said to his colleague,
Hashim Khan, watching as a graph of
blips roller-coastered across his phone’s
screen. To me he said, “We save $100 for
every one of these we do.”

The add-on to the iPhone is a $199
version of a hospital-grade electrocardio-

gram machine that sells for much more. |
By getting the reading of the heart rhythm

himself, Topol said, he saved the patient
from going to a special station with a
{rained techmician who would have spent
15 minutes hooking up wires.

Moments later, Khan pulled out a
Vscan, an ultrascund device made by

GE Healthcare that resembles a large |

flip phone. With Topol looking on, Khan

squirted gel on the man’s chest and then |
scanned his heart’s chambers with a wand |
' worn around the neck or on the hip.

attached to the device.

“Ifig function looks actually not so ;
| technology will lead to “the hyperperson-

bad” said Topol, adding that most doctors

be done with the Vscan at no extra charge.
Topol is a doctor on a mission, and not

. for the first time. A decade ago, he was at

the center of another battle over medical
evidence and billion-dollar profits. That
one, involving the pain medication Vioxx,
ended with the $2.5-billion-a-year drug
pulled off the market after Topol and others
raised safety concerns. In 2007, when he
arrived at Secripps, he began proselytizing

again, this time against what he calls the |

American practice of selling “medicine by

theyard” or favoring technologies that raise

revenues.

Topol, who heads the Scripps Transla-
tional Science Institute, has many ivons in
the fire. A “wellderly” study under way is
expected to analyze the genomes of 2,000
healthy people over 85, hunting for clues
to explain why they won the health lottery.
Another study he’s leading asks whether
the ZioPatch, a Band-Aid-size heart moni-

Typical price charged foran uftrasound

tor that people wear for up to two weeks,
can more readily detect heart arrhythmias
than the clunky Holter monitor that’s been
used for 50 years. The Holter monitor

relies on wires attached to different parts |
of the chest that send signals to a device |

Ultimately, Topol predicts, digital

alization of health care” and innovations
that save billions upon billions of dollars.
“For the first time, perhaps in the history
of technology in medicine, we can see that
you can improve the outcome for patients
¢ and reduce costs,” he told me. '

Topol cemented his Dr. Digital repu-
tation in 2011 when he used his iPhone
to diagnose a passenger’s heart attack
on a commercial flight from D.C. to San
Diego (the plane landed in Indianapolis).
But not everyone believes that smaller,
cheaper, easier-to-use technologies will
save money. Skeptics say Topol fails to
take into account that more data—even
reliable data—simply leads to more medi-
cal interventions, many of which may be
unnecessary.

Consider sleep labs. Topol says smart-
phone add-ons that measure oxygen use
and pulse can diagnose sleep apnea with-
out requiring somecne to spend a night
being monitored in a lab, which costs
thousands of dollars. “Talk about putting
them out of business,” he says. “We can
do a sereening test which is basically free
through a smartphone.”

But Steven Poceta, a neurologist at
Seripps who specializes in sleep disor-
ders, says Topol overstates his case. “We
almost never put someone in the sleep
lab to ‘screen’ them,” he says, noting that
portable diagnostic machines have long
allowed inexpensive home tests. What's
more, sleep apnea is “widely underdi-
agnosed,” so smartphone detection—
which Poceta welcomes—may drive up
health-care costs. “As a matter of busi-
ness, the bigger number being screened
will uncover more of those who need the
expert and the sleep lab” he says.

Although Topol is inclined to dismiss
his critics as backward-thinking, he agrees
that each new device will have to earn its
spot in the armamentarium. “You need o
prove to the medical community that it
really does lower cost and improve out-
come,” he says. “We don't want to have this
phase of wireless and unplugged medicine
be left in the realm of the unvalidated inno-
vations. That’s not going to help anyone”

He’s spearheading a new study called
. “Wired for Health” that will gauge the
i ecomomic value of three commercial
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" wireless devices (the AliveCor heart

monitor that works with an iPhone, the
Withings blood pressure monitor, and an
iPhone glucose meter) in 200 patienis
with diabetes, hypertension, and heart-
rhythm disorders—the type of chronically
ill people who account for about 80 per-
cent of all medical bills nationwide. The
controlled study will give the devices to
only half the participants and will assess
whether actively tracking their health
reduces health-care costs.

Another of Topol’s projects, a collabo-
ration with Caltech, aims to put a wireless
sensor into an artery. The sensor, about
a third the size of a grain of sand, would
stay put and potentially detect an immi-
nent beart attack. If it works as intended,
it could prevent heart attacks—an out-
come that Topol says doesn’t require a
cost-effectiveness study.

“You know what the cost of having a
heart attack is?” he asks, incredulous at
the notion that anyone would need evi-
dence to prove this point. —Jon Cohen

Case Studies

At Fake
Hospital, Kaiser
Runs a Testing
Ground for

New Technology

Pushing around supply carts for

miles, tending to plastic babies, and
maintaining an ersatz operating theater
are how empioyees of one health-care
giant figures cut what saves money.

@ At the 37 hospitals operated by Kaiser |

to cut medication errors. At least a mil-
lion drug mix-ups occur in the U.S. each
year, and many are due to overly busy, dis-
tracted nurses. So Kaiser brought a group
of nurses 1o its Garfield Innovation Cen-
ter, in San Leandro, California, to brain-
storm. One participant attempted to fixa
paper sign to her head, another to duct-
tape a flashing iPhone onto her clothing.

come to the center o role-play their every-
day jobs.

One pervasive problem in hospitals is
how much time highly trained and well-
paid medical staff spend on menial tasks.
(Between 2001 and late 2012, the num-
ber of health-care jobs in the U.S. grew
quickly, by 28 percent.) One study of a
Georgia hospital found that nurses spent

The U.S. health-care business wastes $750 billion a year,
or roughly 30 cents of every dollarspent.

Eventually, they hit on the idea of the sash.
Errors dropped by 85 percent.

Most research at the Garfield center
is focused on testing out new technolo-
gies. But Kaiser’s director of innovation
and technology, Sean Chai, likes the tale
of the humble sash because it shows how
dramatic improvements can be found in
the unsexy logistics of the country’s larg-
est and most complex industry. The U.S.
health-care business wastes $750 billion
a year, or roughly 30 cents of every dol-
lar spent—and last yeas, the Institute of
Medicine reported that inefficient opera-
tions were a significant contributor to that
waste. Changes like those pioneered at
Garfield could help reduce it.

The 37,000-square-foot center is a
facility that's unique in the United States.
It features detailed replicas of hospital
rooms with fake patient data loaded onto
the bedside computers, a surgical theater
with the instruments laid out ready for
use, even an ICU with a plastic baby in
an incubator.

Chai says some of the ideas about
what to test there come from published
research and a team of social scientists
who rove the supply rooms and surgi-
cal wards of Kaiser hospitals, looking for
work-flow problems. Others come from

i technology salespeople. Often, he says.

|

Permanente, the giant health nonprofit :

with over 160,000 employees, nurses don
a fluorescent sash when preparing medi-
cations. It means: “Don’t bug me.”
Kaiser came up with the sash a few
years ago, when it was looking for a way

72

companies pitching Kaiser are surprised
when thev're asked to install their robotic
indoor GPS system or interactive patient
information board at the Garfield center.

i The sale, it furns out, depends on time-
i and-motion studies and feedback from

actual Kaiser surgeons and janitors who

a quarter of their 12-hour shifts filling in
paperwork or getting back and forth from
supply rooms.

That’s led some hospitals to invest
heavily in automation. Ken King, chief
administrative officer with El Camino
Hospital, which has locations in the Siki-
con Valley towns of Mountain View and
Los Altos, California, says in 2009 he
bought 19 wheeled robots to haul trash,
food, and other loads around the hospi-
tal. He says they do the work of 12.5 full-
time workers.

“The annual cost of each robot at the
time we got them was about 52 percent
of the lowest-paid position we had,” says
King. “Wages have continued to climb, but
the cost of the robots has not” '

At Kaiser, Chai says, one significant
payoff is all the equipment the organiza-
tion has decided not to buy. For instance,
the center took delivery of several mobile
pharmacy carts intended to save on trips
to the supply capboard. An onboard com-
puter tracked all the medications inside
and controlled access to them using a
biometric lock. But after two days—and
several miles—of testing, nurses in the
mock wards of the Garfield center said
the carts were so heavy they were hard to
move around.

In 2012, a visiting executive from a for-
profit health company from the Midwest
looked suddenly glum when told about
that result. “They had bought hundreds
of the same carts and then spent millions
of dollars to retrofit them because they
discovered the same issues,” says Chai.

—Tom Stmonite
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Where the Health Dollars Go

Why does the U.S. spend so much on heaith care? Overcharges,
waste, bureaucracy, and ineffective treatments are among the
causes. In this graphic, we trace hpwkthe U.S. spends its health-care
dollars and identify some of the most costly technologies.

RISING EXPENDITURES

U.S. spending on health bare has ic-ng‘ outpaced inflation and overall economic

growth. Here, trends are shown in Ehﬂaﬁon-adiusteddoﬁars. Runaway prices and

higher consumption of health care contribute about equally.
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Five percent of patients consume haif of

health spending: About four in 10 will remain
top spenders for two years in a row: Most :
have serious, chronic diseases.
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Here are the procedures that hospitals spend the most on.

Angioplasty

516,955 cases
18,825 / procedure
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Knee replacement Spinal fusion
743,398 cases 465,070 cases
45,908 / procedure $27,568 / procedure
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TECHNOLOGIES

These are four of the.most expensive
technologies that hospitals buy..

Proton-beam
accelerator

$100+

MILLION

Robotic surgical
instrument

$2.3

MILLION

Hospital electronic
records system

- $80+

MILLION

PET/
CT scanner

$1.5

MILLION
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BUSINESS REPORT — A CURE FORHEALTH-CARE COSTS

Emerged Technologies

If a Phone Does 7
a Doctor’s Job

A simple, cheap way to measure
eyesight could face resistance.

@ Vitor Pamplona isn’t a doctor. He's not
even an optician. He can’t write you a
preseription for glasses, or sell you a pair.
Still, he’s pretty sure he’s going to “disrupt”
the $75 billion global eye-care market.
At EyeNetra, the startup he cofounded,
goofy curiosities like plastic eyeballs line
the shelves, and a 3-D-printing machine
whirs in the background. It’s printing out
plastic binoculars that, when paired with
a smartphone screen, can measure the
refractive ervor of the eye. The prototype
device, called Netra-G, costs a few dollars
to make and in less than two minutes can
tell you what kind of eyeglass prescrip-
tion you need. It does the job of a $5,000
instrument called an autorefractor.
More important, just about anyone
could use it. That’s where the disruption
comes in—and the trouble. Right now,

" only doctors or optometrists can prescribe

glasses or contact lenses. Pamplona, a
brash Brazilian programiner who arrived
in the U.S. a few years ago, thinks that
won't always be the case. “We're changing
medicine by providing the user the right
to measure themselves,” he says. “We see
doctors as more of a coach”

Mobile phones are giving rise to a

new class of clip-on diagnostic devices |

that could challenge doctors’ monocpoly

on diagnosing disease, not just errors in
vision. Since doctors’ fees account for over
20 percent of U.S. health-care spending—
and fully 2 percent of the country’s GDP
on their own—such devices could poten-
tially slash costs as well.

But getting them on the market and
into consumers’ hands won’t be easy.
“The patients only trust fancy doctors,
which only trust fancy equipment,” says
Pamplona. The U.S. Food and Drug

inventions like his can be expensive by
the time they’re approved.

EyeNetra has received more than $2
million from the outspoken Silicon Val-
ley investor Vinod Khosla, who last year
antagonized doctors by calling what they
do “witchecraft” and predicting that 80
percent of their work diagnosing and pre-
seribing could be done by machines.

Khosla is backing several other similar
ventures, including AliveCor, which sells a
heart monitor that attaches to an iPhone,
and Cellscope, a company developing a
phone camera that could let parents diag-
nose a child’s ear infection.

Pamplona invenied the Netra while at
an MIT lab specializing in computational
photography, which uses computers to
bend the limits of traditional photogra~-
phy. The device consists of a pair of plas-

self, you align a green and red line. From
the difference between what you see and
the actual location of the lines, an app cal-
culates the focusing error of your eyes. It’s
like a thermometer for vision.

Using the device, a person might fig-
ure out his or her prescription and then,
{ from the very same app, order glasses
{ from an online store like Warby Parker.

Administration is so strict that cheap ;
¢ can deal with complex cases. “He wants to

tic binoculars that a user places againsta |
smartphone screen. Spinning a dial your- |
| companies eventually need to reach con-~

After running into Pamplona at a con-
ference last year, Dominick Maino, an
optometrist in Chicago, wrote a column in
his industry’s newsletter telling colleagues
it was time to “pamic ... just a little” The
price of an eye exam in the U.S. is $50
to $150. Optometrists also make money
selling glasses.

Maino thinks Netra can “give a good
prescription, most of the time.” But an
optometrist—there are 40,000 in the
U.S.—looks at your eye health overall and

put much mere power into the hands of
the individual, which isn’t a bad thing,”
Maino says of Pamplona. “But you can’t
write the doctor out of the equation.”

Euan Thomson, an investor with
Khosla’s fund, sé,ys of all the challenges
mobile-health companies must overcome,
the most difficult “is going to be that act of
diagnosis by the doc” In the U.S,, doctors
don’t get paid unless they see a patient.
“Yet much of mobile health is around
avoiding the need for patients to go in to
the doctor”

For now, EyeNetra, based outside Bos-
ton, has been testing its device in India,
where it may prove easier to find a mar-
ket. In India, about 133 million people are
blind or can’t see well because they don’t
have access to eye exams or glasses, and
optometry is not heavily regulated there.

‘Yet Thomson says mobile diagnostics

sumers directly because that would give
them access to millions or billions of elec-
trocardiograms or glasses prescriptions.
That could open new avenues for both
medicine and marketing.

“What's at the center of all this is
the information, not the device,” says
Thomson. —Antonio Regalado

Mobile Diagnostics

Starfups are developing portable diagnostics that consumers might use.
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