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When a respected medical journal publishes a paper suggesting a promising new treatment for Alzheimer’s disease or a better way to predict cancer, it tends to
attract a lot of attention. Publication in a top peer-reviewed journal is the currency of
biomedical achievement. Completing a scientific manuscript requires months or years
of data acquisition, analysis and writing. Getting the manuscript into print requires
the additional step of passing peer review, the rigorous scrutiny of experts in the field.
It would seem that after so much effort, the findings of such studies might be
irrefutable. Yet the reliability of a startlingly high percentage of research has been
called into question because results often can’t be reproduced by other labs. In this
issue of Proto, we look at research replication and the disturbing suggestion that
much of what biomedical researchers conclude in published studies may be exaggerated or just plain wrong.
Replicating complex studies isn’t easy. Even tiny variations in methods can skew
results, and it may be virtually impossible to duplicate each variable exactly—how
patients are selected, measurements taken, instruments calibrated, data analyzed and
results presented. Moreover, human biology is so complex that no study, regardless of
how well it was done, should be taken as gospel, and even the most painstaking efforts
to replicate results may not succeed. Also in play could be a research team’s unintended
or overt bias toward a particular outcome, or even toward the group that published the
original work. Very rarely, research fraud may also play a role. Furthermore, in the world
of competitive funding there is limited incentive to repeat studies done by others.
Researchers know it is fresh ideas and innovation—not affirming or casting doubt on
someone else’s work—that tend to attract funding and get published in major journals.
Every facility doing research has a stake in improving the credibility and reproducibility of published scientific evidence. With support and guidance from the National
Institutes of Health and the involvement of high-profile national societies and leading journals, the research community should facilitate replication efforts and provide
incentives for researchers to undertake such studies. Even negative studies can provide
valuable information. If we can’t replicate our own research or if findings in subsequent studies are not as strong as in the original work, there should be avenues readily
available to report such information. Science is a complex undertaking, and good
research will inevitably produce failures and disappointment as well as success and
progress. We need to understand all these results to advance medicine, and important
new results must be confirmed or challenged.
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stat: an abbreviation for the Latin statim, an adverb that signals a need—
for a surgical instrument, a medical supply or, as in this magazine, a short,
compelling story—to be met without delay.
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POWERFUL FORCES can emerge from a humble popping
bubble. In the largest ever fluid dynamics simulation, a team led by the
Swiss Federal Institute of Technology in Zurich and IBM Research tested
a cloud cavitation collapse—the bursting of a “cloud” of thousands of
bubbles. The phenomenon occurs when bubbles form in liquid because
of changes in pressure—as when a propeller stirs up water—and
quickly implode, which can generate shockwaves. Scientists hope to
direct such bubbles at kidney stones to shatter them. Bubble power
might also be used to make holes in cancer cells to deliver treatment or
to destroy the cells entirely.
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The Data Miner
by jennifer uscher

04

A typical electronic health record (EHR) includes places to
enter hundreds of pieces of data, ranging from vital signs to
allergies to radiology images to immunization dates. Keeping
track of all of that information for hundreds of thousands of
patients for several years generates millions of points of data
that, taken together, might yield important findings. That’s the
idea behind the NYC Macroscope, one of the nation’s first EHR
surveillance systems. Carolyn Greene, co-principal investigator of the initiative and deputy commissioner of the New York
City Department of Health and Mental Hygiene’s Division of
Epidemiology, hopes this system and others like it will provide
information that can bridge the gap between public health and
clinical medicine.

Q: How might health officials use EHR data to
improve their response to public health needs?
A: We know, for example, from earlier studies that
a large number of adults with diabetes weren’t being
diagnosed. We could tell from glucose test results that
they had diabetes, but when they were interviewed,
they didn’t report having that diagnosis. We found
similar results for cholesterol, with nearly 30% of those
with high cholesterol unaware of their condition. With
an EHR surveillance system, we can look at whether
people are being appropriately tested for a condition
based on their risk factors. If they’re not, we can give
feedback to providers, make recommendations about
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Denise Bosco for Proto

Q: How did you choose which patients and
conditions to track with the NYC Macroscope?
A: We chose those health indicators of chronic conditions that we believe we could influence through
public health initiatives and that are likely to be
tracked in EHRs, such as obesity, diabetes, hypertension and high cholesterol, as well as health indicators
such as smoking status and flu vaccination. Our pilot
study will include about 760,000 patients in primary
care practices all over the city. In 2015, we plan to
release a report with our first year’s data and a discussion of the lessons we’ve learned.

by the numbers //

The Legacy of
Agent Orange
who should be tested, and conduct
public education campaigns.
Q: What are the advantages of using
EHRs to monitor the health of large
populations?
A: EHR systems collect vast amounts
of information on large numbers of
patients. This means that in addition
to tracking the prevalence of diseases
or risk factors within the population
as a whole, we’ll be able to track how

to all of the primary care practices in
our system—for example, if we asked
how many men age 60 and older who
visited a practice in 2012 had a body
mass index of 30 or greater—within
24 hours, we would have our answer:
numbers (without identifying information) returned to a secure, centralized
data site.
Q: Will this system mean you no
longer need other surveillance tools?

 e’ll be able to track how well
W
we’re treating and controlling
chronic diseases over time.
well we’re treating and controlling
chronic diseases over time and by
characteristics such as age, sex and
neighborhood poverty level. If you
already have an EHR infrastructure in
place, you’re already collecting data, so
using a system like this for surveillance
is potentially less resource-intensive
and costly than traditional forms of
surveillance such as telephone surveys
and disease registries. There is also
the potential to get data much more
quickly. When we send a digital query

A: EHRs should not serve as the only
population health surveillance tool. In
New York City, we conduct a telephone
survey every year called the Community Health Survey that includes questions about sexual behavior and alcohol
and drug use. I think it will be a long
time before that kind of behavioral
health information is consistently recorded in EHRs. The data from EHRs
will be invaluable, but we will need
to supplement it to get the complete
picture of the population’s health.

Greene on the potential of electronic health records,
on iPad and at protomag.com/greene

18

Gallons, in millions, of herbicides
sprayed via fixed-wing aircraft over
approximately 3.6 million acres in
Vietnam to defoliate the thick jungle
canopy and expose opposition forces
during Operation Ranch Hand, from
August 1965 to February 1971

05
5

0.05 to 50 Parts per million

of 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD), informally known as dioxin, that
contaminated Agent Orange, the most
extensively used herbicide in Vietnam,
during its manufacture; TCDD has been
shown to alter gene expression

2.7

Millions of American veterans
who served as “boots on the ground”
or on ships in the inland waterways of
Vietnam, presumed by the United States
Department of Veterans Affairs to have
been exposed to Agent Orange

2 to 5 Millions of Vietnamese
estimated to have been exposed to
herbicides, including Agent Orange

7 Groups of cancers that the VA

recognizes as connected to Agent
Orange exposure (there is no way to
conclusively pinpoint the herbicide as
the cause)

573,088

Number of initial
evaluations conducted, as of Sept. 30,
2012, by the Agent Orange Registry
program since its creation in 1978

3,800

Dollars, on average, that
each of approximately 52,000 Vietnam
veterans or their survivors received as
a result of a $180 million class action
settlement paid out between 1988 and
1996; attorney fees for the lawsuit
totalled $10.9 million
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A New Epidemic Model
by michele cohen marill // infographic by flying chilli

Beyond the R0 Value

Transmission rates were once assumed to approximate a bell curve. However,
some super-spreaders can be linked to dozens of cases, while the majority
infected few or none. The phenomenon of super-spreading is as important to
epidemiologists as the overall R0.

When an infectious disease outbreak occurs, public health authorities
are keen to determine its R0 value: the reproductive number of the
pathogen, or how many people will become infected from contact with
one individual. Yet with SARS and other respiratory diseases, it turns out
that the R0 value tells only part of the story about a disease’s spread.

If R0 is less than one—meaning that, on average, most people aren’t infecting
anyone else—the disease will eventually die out on its own.

0.6

Frequency

What Makes an Epidemic?

0.8

This bell curve represents
the rate of transmission
that might be expected:
one or two people
infecting just one person…

0.4

…But in reality, the vast
majority infected no one else...

...while a handful of patients
infected an astounding
number of people.

0.2

0
0

If R0 is more than one—on average, each case leads to more
cases—public health authorities must contend with an epidemic.

5

10
15
20
Number of secondary cases

25

Case Study: Beijing SARS Outbreak 2003
A woman entered a Beijing hospital in February 2003 to be
treated for complications of diabetes. No one knows of any
contact she had with a SARS patient, but the hospital did treat
someone with SARS in March. On April 5, the diabetic woman
developed a fever, headache and fluid on her lungs. On April 12, the day she
died, eight of her relatives were diagnosed with probable SARS. She
infected 33 of 74 people who had contact with her in the hospital; the chain
of transmission ultimately included 77 SARS cases and 15 deaths.

Source and transmission of SARS cases
Beijing 2003

Several factors can affect the rate of
infection of a disease.

1

Someone who coughs on a crowded
airplane or train is more likely to
infect other people.

Chain of transmission
of the disease

People who produce lots of
infectious body fluids pose higher
risk of infection.

Source

R0 varies based on the traits of the
pathogen and environmental
factors.
Immunity because of vaccination or
previous illness can have an effect.
There may be as yet unknown
factors, such as a genetic
propensity to be more infectious.
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Generation

2

3

4

8

33 infected
10
Super-spreader
Infects multiple people

Infected with disease
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Bending the Rules

Expected proportion of transmission

SARS does not appear to be the only infectious disease
upending the R0 model. Researcher James Lloyd-Smith at UCLA
has examined outbreaks of measles, smallpox, plague and
monkeypox, finding a skewed distribution of cases in all of them.

SARS

Measles

Smallpox

Monkeypox

1.0
0.8
Pneumonic
plague

0.6
0.4

Homogeneous
population

0.2
0

0

0.2
0.4
0.6
0.8
Proportion of infectious cases (ranked)

1.0

How to Stop the Spread?

Does this mean we should be on the hunt for modern-day
Typhoid Marys?

Targeting infection control strategies—such as isolation or administering scarce vaccines—on the people who are most likely to spread
disease would be an optimal way to halt an outbreak. But that raises
both practical and ethical issues.

Pros

Cons
It releases from
isolation those
patients who
aren’t likely
to spread disease.

Super-spreaders
are usually identified
only after they
have infected
many people.

DNA sequencing
can help
epidemiologists
trace back to an
individual.

Identification of an
asymptomatic
carrier could harm
that person’s career.

Research hopes to find factors linked to increased risk of transmission.

Co-infection

Genetic
mutation

Behaviors

Doctress of Medicine
“I early conceived a liking for,
and sought every opportunity
to be in a position to relieve
the sufferings of others.”
So wrote Rebecca Lee
Crumpler in A Book of Medical
Discourses in Two Parts. When
it was published in 1883, it
was one of the few medical
texts written by an African
American. But the author could
claim an even more rarefied
accomplishment—150 years
ago, she was the first black
woman to receive a medical
degree in the United States.
When Crumpler enrolled in
New England Female Medical
College in 1860, there were
some 54,543 physicians in the
United States. Only 300 of them
were women, and none were
African American. In 1864, a
week after Crumpler completed
her final oral examinations,
she was named “Doctress of
Medicine.”
Crumpler was born in
Delaware in 1831, and she was
raised in Pennsylvania by an
aunt known for taking care of
sick neighbors. Inspired by her
aunt’s compassion, Crumpler
became a nurse after moving to
Charlestown, Mass., in 1852. The
doctors with whom Crumpler
worked wrote letters supporting
her entry into the world’s first
women’s medical school.
Upon graduation, Crumpler
initially practiced in Boston. But
“desiring a larger scope,” as she
wrote in her book, she decamped
for an unknown location in “The
British Dominion” (possibly
Canada), focusing on poor
women and children. After she
returned to the States at the
end of the Civil War, Crumpler
settled in Richmond, Va., to

perform “real missionary work,”
tending to former slaves who
lacked access to medical care.
Unsurprisingly, African
American physicians in
the South were not well
received. In fact, “some people
wisecracked that the M.D.
behind [Crumpler’s] name stood
for nothing more than ‘Mule
Driver,’” reported a 1964 Ebony
magazine article.
By 1869, Crumpler had
returned to Boston, “receiving
children in the house for
treatment; regardless, in a
measure, of remuneration,”

07

she wrote. She also continued
taking notes for her journal,
which ultimately became A
Book of Medical Discourses; it
featured chapters and sections
as varied as “Nursing From the
Breast Made Easy” and “Brain
Fever.” Much of the text focused
on practical applications,
reflecting Crumpler’s desire to
help individuals combat their
own illnesses. “People…seem to
forget that there is a cause for
every ailment, and that it may
be in their power to remove it,”
Crumpler wrote.
Her example notwithstanding,
the number of African American
women in medical school is in
decline, from 4.5% of students in
2002 to 3.8% in 2011.
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By anita slomski
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In 1948 the Framingham Heart Study
began monitoring the health of 5,209
people in one Massachusetts town,
and the addition of second and third
generations swelled those numbers to
almost 15,000. The observations and
data FHS has produced are credited
with helping reverse an epidemic of
heart disease and ushering in an era
of preventive care. More recent work
has probed for links between genetic
variations and everything from blood
pressure and cholesterol levels to heart
attacks and stroke, as Proto reported in
“One Town’s Treasure” (Winter 2008).
The pace of those discoveries is
likely to slow now that the hallmark
clinical exams that Framingham investigators conducted on participants
every two years for the past 65 years
will cease. As a result of the federal
government’s automatic spending cuts,
the National Heart, Lung, and Blood
Institute (NHLBI) cut Framingham’s
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2013 operating budget by 40%, or
$4 million. In addition, when FHS’s
contract expires in 2015, it is slated to
be renewed for only two or three years.
Framingham investigators will continue to follow participants, but in lieu
of physical exams, it will survey participants’ health status by phone or letter
and mine Medicare hospital records
and death certificates for clinical data.
Physicals had been “the lifeblood of
the study,” says Philip Wolf, who joined
FHS in 1967 as a stroke researcher and
recently stepped down as its principal
investigator. “We measure participants’

Still, forcing Framingham to adapt
to a different research structure won’t
harm its scientific value, suggests
Michael Lauer, director of the division
of cardiovascular sciences at NHLBI.
“We’ve paused exams a number of
times before in other epidemiological
studies and it hasn’t jeopardized their
scientific value,” he says.
There is concern among FHS
investigators that this change is part
of a larger trend that could make the
personal interactions of its epidemiological model obsolete. The NIH is
spending $100 million on the Big Data

Can Big Data reach the same
conclusions that studies like
Framingham can?
coronary calcium levels and vascular
stiffness to predict disease, we do MRI
scans of the brain, and we were going
to start measuring the microbiome.
You can’t do those tests by e-mail or get
such data from a death certificate.”

to Knowledge project, for example, to
figure out how to collect research to
draw conclusions from the analysis of
huge pools of data. “This gives us an
opportunity to make epidemiological
studies bigger and better by collecting
even more detailed genomic, epigenetic
or metabolomic data,” says Lauer. But
Wolf argues against moving too quickly.
“Before closing down prospective
epidemiological studies, we should see
whether Big Data can reach the same
conclusions our studies can.”
FHS has operated under the auspices
of Boston University since 1971, and
the study is now working through the
university’s development office to raise
money from private sources. “There is
no intention for the study to end,” says
Lauer. “Our goal is to figure out how to
strengthen all the epidemiology studies
that NHLBI supports, and we have no
choice but to do it less expensively.”

AP Images
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Go Live
By Mike Stutzman

Chris Malec

Raymond Chandler once wrote: “The truth of
art keeps science from becoming inhuman, and
the truth of science keeps art from becoming
ridiculous.” In that spirit, this short story
humanizes an aspect of clinical care that very
few people see—an IT guy’s role in rolling out
new health care technology.
The mermaids are braiding each
other’s hair behind the nurse’s station.
Irena works like a pro, not a pause in
whispered gossip as her fingers make
impossible topologies from Jen’s blonde
haystack. When it’s done, she looks like
a Ukrainian virgin on her wedding day.
Irena sneaks off-unit for a smoke.
They called each other mermaids,
Raquelina explained, because of the scalegray scrub tops and sea-green pants that
make up the uniform for oncology floors.
“Before the buyout, we could wear
what we wanted,” she sighed, “but this is
all right. Easier.”

“Uniforms help,” I agreed, tugging at
my blood-red polo. I didn’t say I thought
they made them more beautiful, the
industrial standard contrasting with their
strong arms and kind eyes. That was the
third night of the rollout. They knew I
was there with them, not just for them
like the voices on the helpline.
On day 10, the new system still worries
them. Click by click, they regain their
ease and routine. Done right, it works.
More and more of them have seen it
catch a med error, or a downward trend.
But like their mermaid scrubs, it comes
from the boardroom, and it’s new and
uniform and kind of ugly. All the new
numbers they have to punch into the
chart are a language we’ve made up to describe sickness. And sickness is a body’s
kind of failure to be uniform—perhaps
on this ward more than others. When
they spin down the blood in the lab, it
doesn’t turn into numbers.
Still, no tears tonight. They know they
can complain to me, and they do. In the
dry span from 0300 to morning draw,
I play bartender: sympathy, short-term
fixes, control over something dangerous
I can sell but never touch. This and that
are still too slow; I promise to take it

upstairs again. When it’s most quiet, we
talk about our hometowns. I’m the only
one who misses mine right now.
“Hey Red,” says a familiar resident
shuffling out of the dictation room, “can
I ask you something?” I’ve been reduced
to the color of my shirt by people with
no time for names. I go with him to the
monitor and perch at his shoulder. “Can
you help me document on this expired
patient? Another floor,” he quickly adds,
as if he doesn’t want me to blame myself.
I show him where the cause and time
and disposition all go, and explain that
the rest is on the state-issued paper. “I
know,” I say, resigned, “not really a paperless system like we promised.”
Now comes the schoolboy in him.
“Um—do you have a pen?”
“Of course.” I always have a pen. I
stock up with handfuls from the local
bank, habits learned from my mother
and her 23 years teaching ninth grade.
“Keep it.”
When I return, the mermaids have
left the station to make hourly rounds.
I hear everything else: A printer spitting
out labels. A giveaway pen scratching out
a death certificate. A ventilator beeping
Morse code for IS, IS, IS.

defined //

helium cliff

[ he-le- m klif] n: an anticipated decline in the supply of helium, an
inert gas that is essential for magnetic resonance imaging equipment.
Roughly 30% of the world’s supply of helium is used to chill equipment such as the superconducting magnets inside MRI scanners. In the United States alone, those machines help
diagnose cancer and other diseases in about 30 million procedures each year. So the
impending closure of the U.S. Federal Helium Reserve, a porous rock formation in Texas that
provides more than a third of the world’s helium, sparked panic last year.
The crisis was averted with just days to spare. On Oct. 2, President Obama signed the
Helium Stewardship Act of 2013, allowing the reserve to continue selling its helium for a few
more years. During that time, new production capacity in Qatar and Russia is slated to open
to help meet the shortfall. As the reserve winds down, users will be affected. The growing
reliance on commercial providers that charge more than the U.S. government may raise
helium costs by 30% next year, says Richard H. Clarke, a resources consultant in Oxford,
England. Installing equipment to conserve and recycle helium may increase the capital costs
of scanners, but it is an essential investment to guard against ballooning helium prices.
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Does This Gene
Look Patentable?
By linda keslar

“The court wasn’t
crystal clear about
how much you have
to engineer DNA.”
That distinction will help companies protect their investments in research and development, says Lawrence Gostin,
a professor of global health law at Georgetown University.
“The court attained a fine balance, to provide patent protection but also allow for more innovation and consumer protection.” Similarly, Raju Kucherlapati, a genetics professor at
Harvard Medical School, says he expects more competition
and reduced prices in molecular diagnostics. “As sequencing technology moves from using a single gene to a panel of
genes, the decision holds even more significance,” Kucherlapati says. “Gene patents are held by so many different companies that before this ruling, it would have been virtually
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impossible for anyone to aggregate them and move forward
without worrying about being sued.”
Still, uncertainty remains about which parts of more than
3,500 patents on human genetic sequences remain valid,
says Robert Cook-Deegan, a professor at Duke University’s
Institute for Genome Sciences and Policy. “The court wasn’t
crystal clear about how much you have to engineer DNA to
make it patentable as cDNA,” he says. And the questions
come at a time when the genetics industry is on the verge of
immense growth—not least because genetic discoveries are
often a crucial part of drug development.
The Biotechnology Industry Association has warned that
the Supreme Court ruling could discourage private investment in biotechnology. But that hasn’t deterred Myriad,
which continues to stake its claim to BRCA1 and BRCA2
testing. So far it has sued six companies that have offered
competing tests to the public; two of them have countersued.
“As is often the case with Supreme Court rulings, this one
answered some questions and raised others,” says Gostin.
“This won’t be the final word. There’s going to be a lot more
litigation in other courts, and more rulings.”
Will the Supreme Court ruling stifle innovation? Tell us what
you think at protoeditor@mgh.harvard.edu.

getty images
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In the late 1990s, the process of isolating genes from the chromosomes in which they reside was considered sufficiently
complex to merit patent protection. That’s when a company
called Myriad Genetics won patents for its research on two
human genes, BRCA1 and BRCA2, mutations of which have
strong correlations to breast and ovarian cancer. Myriad has
held a monopoly on diagnostic testing related to these genes,
charging more than $3,000 per test. In 2009, the American
Civil Liberties Union and other opponents sued, charging
that the patents for these genes blocked further research, prevented second opinions and discouraged competition, making
the tests unaffordable for many patients. The case made it to
the U.S. Supreme Court, which handed down a decision last
June: that human genes can’t be patented because they are
products of nature. The court noted, however, that once the
DNA is changed into a form “markedly different” from that
occurring in nature—including copies of the coding parts of
genes, called cDNA—the resulting material may be patented.

on the blogs //

When It’s All in Their Heads
Hypochondria deserves as much respect as any other ailment, these physician-bloggers say,
because there’s underlying anxiety at work.

No Relief From Worry
Adapted from a March 1, 2013, post on
the blog of Albert Fuchs, an internist in
Beverly Hills.

Every primary care doctor has been faced
with this situation: A patient reports
vague symptoms and is very worried that
they are a sign of a catastrophic illness.
What can the doctor do? One option is
to order a test, whatever would rule out
the disease the patient is worried about
and maybe even lead to the resolution
of the symptoms by letting the patient
focus on something else.
But ordering a test just to reassure a
patient doesn’t actually reassure the patient. It might be more effective to take
the time to understand the cause of the
anxiety. Testing patients who are almost
certainly healthy raises the possibility of
false positives because of test errors.
Doctors need to learn to say to patients, “That doesn’t sound worrisome.

Let’s just keep an eye on it,” without
being dismissive.

Hear Them Out
Adapted from an Oct. 9, 2013, post on
Zackary Sholem Berger, the eponymous
blog of an evidence-based-medicine
physician at Johns Hopkins.

There’s one question I get asked a lot:
“I research my health problems on the
Internet. Am I a hypochondriac?”
We should ban that word when talking about ourselves. No one wants to be
called that. Everyone has some range
of complaints and worries in life, often
physical and mental together, and this
is our job as doctors: to hear them out.
I firmly believe that no complaint is
illegitimate.
Nor do I know of evidence that seeking health information on the Internet
increases worry, another common
concern mentioned to me.

In Need of a New Definition
Adapted from an April 11, 2013, post on
The Binscombe Doctor Blog, composed by
English physician Martin Brunet.

I should say what I mean by hypochondria; it is easier to start with what it is
not. It is not someone who worries a
bit more than most about their health.
Most important, hypochondria does not
refer to illness that cannot be explained
by doctors—medically unexplained
symptoms are common, while hypochondria is rare and quite specific.
A true hypochondriac is worried that
he or she is unwell. The illness is often
focused on one fixed belief—a lump in
the throat becomes a cancer, abdominal
cramps can only be explained by a bowel
infestation.
The challenge with hypochondria is
to help someone move from focusing on
physical symptoms to an understanding
of the nature of their anxiety. Hypochondria as a diagnostic label is now
beyond rehabilitation, but the word still
exists in our popular vocabulary, and we
should treat it with respect, because it
will continue to represent the experience of real people with real lives.
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courtesy of dr. s keshavjee, toronto general hospital

A Second Life for Lungs
In the United States, more than 1,600 people are on the standby list for lung transplants,
and they could be in for a wait of two years because of the extreme shortage of viable donor
lungs. Just 15% to 20% of donated lungs are fit to transplant. The others either are injured
by the trauma that killed the donor or deteriorate while the donor is on life support.
Yet a procedure called ex vivo lung perfusion—already performed in Europe and Canada,
though still considered experimental in the United States—may help repair as many as 40%
of donated lungs that are now rejected as candidates for transplant. A 2013 study in Italy
found a 30% increase in lung transplants using the procedure. That was a smaller improvement than expected but still promising.
During “lung washing,” donor lungs are removed from the body and connected to a
cardiopulmonary pump and ventilator, which sends nutrients, proteins and oxygen through
the blood vessels as the lungs inflate and deflate for three to six hours. The procedure is
now being tested in a large clinical trial at multiple medical centers in the United States,
with results expected in mid-2014.
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