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C O V E R  S T O R Y

T
HE YEAR THAT STEVEN SHAPIRO BEGAN HIS 

PULMONARY FELLOWSHIP AT WASHINGTON 

UNIVERSITY IN ST. LOUIS—1986—THREE OF THE 

FIVE NEW FELLOWS WERE MD/PHDS. WASH U, AS IT IS 

I N FORMALLY KNOWN, IS  CONSI DER ED A B IOMEDI-

CAL RESEARCH POWERHOUSE, AND THESE THREE NEW 

PHYSICIAN-SCIENTISTS EACH HAD THE AURA OF A FIRST-

ROUND DRAFT CHOICE ENTERING THE BIG LEAGUES. 

WITH THEIR PHDS, THEY SEEMED TO BRING A LOT 

TO THE TABLE, INCLUDING YEARS OF EXPERIENCE IN 

THE LAB. GREAT RESEARCH WAS EXPECTED OF THEM 

IN THIS COMPETITIVE FIELD OF ACADEMIC MEDICINE.

SHAPIRO WAS NOT ONE OF THESE THREE, HOWEVER, 

WHICH IS NOT TO SAY THAT HE WAS A SLACKER.
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He was an MD graduate of the University 
of Chicago who came to Wash U for an 
internal medicine residency. In a hospital that 
attracted top talent, he was eventually made 
chief resident and was considered one of the 
best in recent memory.

To many of his colleagues, however, he was 
“the basketball player,” and rightly so. He was 
good. He loved the game. He’d talk hoops with 
anyone—patients, med students, doctors, hos-
pital staff. If you knew of a good pickup game, 
he was in. As an undergrad, he’d been a starting 
guard at the University of Chicago. 

It’s probably not a stretch to say that as 
Shapiro entered his fellowship, the unspoken 
expectation was that this likable guy was on his 
way to becoming a great pulmonary physician 
whose patients would be fortunate to have as 
their doctor. If he turned out to be a bit of a 
scientist, too, well, that would be fi ne. But he 
was a ballplayer, not a PhD.

Of course, as any sports fan can tell you, 
every crop of new players that enters the big 
leagues yields a few surprises.

Occupying the 12th fl oor of Scaife 
Hall, the Department of Medicine 
sits literally and fi guratively at the 

top of the University of Pittsburgh School 
of Medicine. It is the largest of the school’s 
29 departments, housing 11 divisions, from 

infectious diseases to cardiology, plus an 
enormous amount of research. Traditionally, 
medicine is a medical school’s fl agship depart-
ment. Its stature helps to bolster that of all 
the other departments and of the school as 
a whole.

It’s a pleasant summer day when the eleva-
tor on the 12th fl oor opens to reveal Steven 
Shapiro lingering in the hall. He welcomes 
a few third-year medical students as they 
arrive. A few minutes later, Shapiro, the 
Jack D. Myers Professor and Chair of Pitt’s 
Department of Medicine since arriving from 
Harvard in 2006, presides over a conference- 
table gathering of eight of these students and 
one large plate of cookies. 

In a pastel dress shirt and tie, Shapiro is 
broad-shouldered enough to occupy a signifi -
cant amount of space beneath the basket. In a 
group like this—with medical students more 

than two decades his junior—he comes across 
as a sort of benevolent coach. He’s quick to 
laugh and wants the students to reciprocate. 
He’s not in a hurry. The students are wrapping 
up a semesterlong clerkship in internal medi-
cine, and they are here today for the last of a 
half-dozen or so grand rounds with the chair 
of medicine. Instead of presenting case studies, 
Shapiro uses this last session for his career talk. 
He wants to hear what the students see in their 
futures after what was, for most of them, their 
fi rst sustained contact with real patients.

“I kind of like surgery, but the hours ...” says 
one young woman.

“You’ve got to love to cut to do surgery,” 
says Shapiro. 

“I want to have kids, I know,” says another. 
“But I don’t know how to do this—to get a 
job where I can pick up the kids after school. 
How old will I be when I can request that kind 
of time?”

Shapiro reassures her that, though there are 
challenges to having a family and a medical 
career, it’s getting easier all the time, even in 
some residency programs. 

He says, “One of the little things we did 
this year when I took over is that we changed 
our Department of Medicine faculty meetings 
[from 5–6:30 p.m. to 4:30–5:30 p.m.] so that 
everyone can go and get kids from day care 
before six o’clock. I got e-mails and people 

thanking me—all women. Not one man. I also 
got grief—mostly from men in clinic, saying, ‘I 
can’t get out at 4:30. I’m working.’

“We’re also funding three grants for [faculty 
members] who are rising stars at a critical stage 
in their careers with unusual obligations. By 
and large, that is women with children.”

“I’m MD/PhD,” says one medical student. 
Then, a bit sheepishly, he admits, “I want to do 
the trifecta. I want to be in the lab, but I want 
to be clinically involved, too. And teach.”

Shapiro is galvanized by their enthusiasm. 
He talks about how their role models may 
change as they go through their training. They 
may fi nd great clinical mentors in the hospital, 
as he did, then encounter terrifi c bench scien-
tists in the lab. 

Shapiro was captivated by the lab work. 
Now, he annually spends about six to eight 
weeks doing clinical work in pulmonary medi-

cine. He also regularly reviews cases with resi-
dents and interns. 

Robert Senior, a professor of medicine at 
Wash U who was Shapiro’s primary mentor 
during his pulmonary fellowship, says that 
Shapiro’s eagerness for science showed imme-
diately when he was a fellow. He developed 
a research project to try to understand the 
development of elastic fi bers in the lung. (This 
elastic tissue is vital to the structure and func-
tion of the lung. When it breaks down, you get 
emphysema.) He obtained human lung tissue 
from people at all ages and developmental 
stages. He examined them for trace amounts 
of radioactive isotopes that were known to be 
in air pollution in specifi c years to determine 
when this elastic tissue had formed. He identi-
fi ed an amino acid in the lung that changes its 
structure over time, indicating its age. 

This was totally novel work, says Senior. 
Shapiro was studying human lung tissue the 
way that climatologists study tree rings or 
Antarctic ice cores to date climactic changes. 
It was published in the prestigious Journal of 
Clinical Investigation, and it remains an impor-
tant study of the topic to this day.

“Basically, what Steve showed was that the 
elastic fi ber is extraordinarily stable in a normal 
lung,” says Senior. “To a large extent, what you 
have in midlife, or when you are even older, are 
the same fi bers that you started out with.”

This is no esoteric question. In a normal 
lung, countless tiny air sacs clustered together 
at the end of your bronchial passages expand 
and contract with each breath. In emphysema, 
the thin walls between these little grape-like 
sacs break down as the elastic tissue degrades—
the spaces enlarge and the lung loses elasticity.

At Wash U, Shapiro began a careerlong 
interest in chronic obstructive pulmonary 
disease. COPD, as it is known, refers to a 
combination of diseases that cause diffi culty 
with breathing—mainly emphysema, chronic 
bronchitis, and, in some cases, asthma. It 
is the fourth leading cause of death in the 
United States. 

Approximately 90 percent of those who suf-
fer from COPD are smokers or past smokers. 
In his zeal for answers, Shapiro actually became 
one of them for a few months. 

He had what he thought was a great idea 
for an experiment. All that was required was 
a nonsmoker willing to become a smoker. If 
you have any sort of conscience, there’s only 
one person you can ask to do that. This was 
about 15 years ago, when he was a young, 
invigorated assistant professor at Wash U. 

Shapiro was studying human lung tissue the way that 

climatologists study tree rings or Antarctic ice cores. 
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Institutional review boards weren’t so restric-
tive back then, Shapiro says with a laugh.

Shapiro threaded a fi ber-optic broncho-
scope into his own lung. He maneuvered 
the fl exible, camera-equipped scope through 
the mouth, delicately negotiated the larynx, 
then continued straight down the trachea and 
made a sharp turn into one nice, pink lung. 
Next, he used the attached syringe to spray a 
good 20 ounces of saline into his lung. Then, 
he suctioned it all out. The saline was now 
swarming with Shapiro’s macrophages—mil-
lions of white blood cells that he believed 
would tell him interesting things about the 
progression of COPD.

His goal was to isolate the RNA from 
these macrophages, then to become a smok-
er, repeat the procedure, and see which 
genes were “switched on” when a nonsmoker 
became a smoker. This is an important ques-

tion. Macrophages are the immune system’s 
foot soldiers. They devour foreign matter, 
microorganisms, cellular debris, and abnor-
mal or old cells. They are a key step in the 
body’s targeted immune response because 
they present antigens to T cells, essentially 
showing the killer cells what the target looks 
like. Perhaps the toxins in cigarette smoke 
are responsible for activating genes in these 
macrophages that cause the destruction of 
lung tissue seen in COPD.

The experiment was kind of a bust, Shapiro 
says. Nowadays it might reveal more, because 
we’ve sequenced the entire human genome and 
could much more easily learn which genes are 
made active by smoking and what those genes 
do. He admits you could also probably learn 
just as much by comparing a large enough 
number of smokers and nonsmokers. But the 
experience did a few things for Shapiro: One, 

it got him to thinking very seriously about the 
macrophage and the limits of what he knew 
about genetics and molecular biology. And 
two, it gave him an enormous amount of sym-
pathy—empathy, actually—for smokers who 
struggle to quit. He calls nicotine the most 
addictive substance known to man. 

“Forget my morning coffee,” says Shapiro 
of those three months before he quit. “I 
wanted my cigarette. I swear I had original 
thoughts about projects I’d been working on 
for a long time.”

 “He will sort of go where the good ques-
tions take him,” says Senior, recalling Shapiro’s 
self-experimentation, “and if it means he’s the 
guinea pig, he’ll do it. He has an incredible 
eagerness to learn things.”

Senior’s lab had been interested for some 
time in enzymes that these macrophages pro-
duce. Enzymes are powerful molecules that 
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break down specifi c types of proteins when 
they come into contact with them. Shapiro 
began to wonder whether a macrophage 
enzyme could be involved in the tissue damage 
that results in emphysema.

This was a bold question, because there 
already was a long-standing scientifi c explana-
tion for emphysema. 

Since the 1960s, doctors knew that patients 
with a condition called alpha-1 antitrypsin 
(AAT) defi ciency often suffered terribly from 
emphysema, and they didn’t have to smoke 
much to get it. AAT was known to inhibit a 
destructive enzyme called neutrophil elastase, 
which cells called neutrophils produced. For 
decades, the obvious conclusion was that 
neutrophil elastase damaged lung tissue by 
breaking down the elastin. If you had enough 
AAT to inhibit the action of the enzyme, you 
probably wouldn’t get emphysema. People 
with AAT defi ciency, however, were very 
susceptible to emphysema because they didn’t 
have the molecule that would inhibit it. This 
was dogma.

But something about it didn’t make sense 
to Shapiro. 

There were actually rather few neutrophils 
in the lungs; macrophages were the most plen-
tiful immune cells there. Could those few neu-
trophils produce enough neutrophil elastase to 
cause signifi cant damage? Wasn’t it likely that 
macrophage enzymes were involved?

To test his theory, Shapiro did what no pul-
monary scientist had ever done—he learned 
how to make a genetically altered mouse. 
This involved some of the most cutting-edge 
molecular biology techniques available at the 
time: tools that nobody anywhere in the fi eld 
of pulmonology was using. Shapiro went into 
the lab of Tim Ley, a well-known oncologist at 
Wash U, to fi gure out how to tease apart the 
relevant genes.

“He saw the future,” says Senior. “He saw 
the importance of molecular biology, genet-
ics, and the value of being able to manipulate 
genes to learn things. And nobody in the pul-
monary division had those skills.”

McGarry Houghton, an MD and now a 
Pitt assistant professor of medicine, was a fel-
low in Shapiro’s lab at Wash U and has worked 
with him ever since. As Houghton tells it, 
Shapiro managed to get a bench space about 
the width of his shoulders in Ley’s lab, but he 
did a lot with it. (It’s a bit like occupying space 
beneath the basket but with less chance of tak-
ing an elbow to the nose.)

“He cloned [the gene for] this enzyme 

called macrophage elastase,” says Houghton. 
“He wasn’t even sure if it actually existed. 
He found it, he sequenced it, and he made a 
mouse that didn’t have it.”

Shapiro made a knockout mouse—one that 
couldn’t make the enzyme macrophage elastase. 
Then he devised an experiment that exposed 
this mouse to cigarette smoke—the knockout 
mouse didn’t get emphysema. Normal mice 
that were exposed to smoke did get emphy-
sema. Clearly, macrophage elastase was impor-
tant in the progression of emphysema.

In the pulmonary arena, says Senior, 
Shapiro “was the fi rst person who put together 
the idea [to make] a gene-altered mouse, 
expose it to smoke, and see how it would 
affect lung injury.”

His discovery changed how people thought 
about lung injury, says Houghton: “That was 
in Science in 1997. The modern view is that 
it’s not one cell or one enzyme, because we 
know these cells work together, and these 
enzymes all work together.” 

Shapiro says that he broke one of the 
cardinal rules of getting ahead in the 
business of academic medicine. His 

transgression: He was happy. He was com-
pletely content. 

“Physician-scientists are working so hard to 
succeed,” he says, “they often forget what an 
honor it is to do academic medicine.”

Since 2001, he’d been the Parker B. Francis 
Professor of Medicine at Harvard University 
and chief of the pulmonary division at 
Brigham and Women’s Hospital, surrounded 
by terrifi c scientists and colleagues. 

“He assembled a very good multidisci-
plinary group here, ranging from genetics to 
animal models to human studies,” says John 
Reilly, an associate professor of medicine at 
Harvard who became the interim director of 
the pulmonary division when Shapiro left. He 
says the group was something special. 

“In the type of group that Steve set up,” 
Reilly continues, “we could have our genetics 
guy here say, ‘Gee, we have this study that 
we’re just completing, and it makes it look 
like gene A is more common in patients with 
COPD, and nobody has ever reported that 
before.’ The question is, ‘Why would it lead 
to susceptibility to develop COPD?’ Steve 
can then take that and, in his mouse model, 
knock out that gene and see what it does in 
his emphysema model in mice. He can begin 
to do his experiments to defi ne not only is 
the gene associated with the disease but why 

is it associated with the disease, which is the 
next step in developing therapies to treat the 
disease.” 

Shapiro says that he interviewed for the 
job in Pittsburgh “to be polite,” which isn’t all 
that unusual. Good scientists get recruited all 
the time. And it’s tough to say, “No, thanks,” 
to a fl attering invitation, especially when you 
have friends and colleagues at the institution 
in question, as Shapiro did in Pittsburgh.

“The people who answer ads are not the 
Steve Shapiros,” says David Perlmutter, who 
became friends with Shapiro (on and off the 
court) when they were both at Wash U. 

Perlmutter is now Pitt’s Vira I. Heinz 
Professor and chair of pediatrics, as well as 
the chief physician and scientifi c director at 
Children’s Hospital of Pittsburgh of UPMC. 
“I was thrilled he was going to look at [the 
job], but I knew that wouldn’t be enough. We 
were going to have to go get him.”

At fi rst, Shapiro felt it wasn’t a good time 
for him to make a change. But the more 
he learned about Pittsburgh, the more he 
thought it was too good to pass up. 

“I wouldn’t have taken a department 
chair job anywhere else,” he says. “I actu-
ally wouldn’t look at any others except for 
this one.” Right now, he says, there are very 
few academic medical centers that have it all 
going for them—strong scientists, dedicated 
teachers, excellent patient care, the physical 
infrastructure of top-notch hospitals, and 
profi tability.

“The relationship between the hospital 
and the University is really special here,” he 
says. “You don’t see it anywhere else.”

Perlmutter calls this relationship “the cycle 
of life” in academic medicine, saying that 
Shapiro discovered “that the cycle of life is 
as good as it gets here. We’re expected to do 
a great job clinically, and we are expected to, 
in doing that, help the hospital make money 
to feed our education and research programs. 
And that cycle of life is administered here in a 
way that is really appealing to the department 
chairs. I don’t know of a place like it.”

For Shapiro, the emphasis on patient care 
is enormously gratifying: 

“If a patient calls one of our clinics with 
a complaint, they get seen within three days, 
and that’s unheard of in medicine, even in 
private practice. But we know this is true 
because there is a ‘mystery shopper’ who calls 
all our clinics, documents the call, the time, 
and the wait.”

At Harvard, colleagues like Reilly and 
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Houghton were surprised to learn that 
Shapiro was leaving. But Houghton quickly 
decided to join him, despite the research time 
that is lost when you move a lab. 

 

Shapiro says that his lab has been more 
productive since downsizing and mov-
ing to Pittsburgh.

Remember the neutrophil? The immune 
cell famously and somewhat erroneously 
blamed for emphysema since the 1960s? 
Shapiro and Houghton are fi nding it can 
promote tumor growth in lung cancer. This 
is news. Researchers have long known that 
neutrophils could be found within a tumor, 
but what they were doing there has been 
misunderstood until now. 

“We always thought that the macrophages 
and the neutrophils were your defenses to 
go and kill this tumor, which doesn’t really 
turn out to be true,” says Houghton. “You’d 
think they were going and trying to fi ght this 
thing, and some of the lymphocytes probably 
do. But in the model that we use, the neutro-
phil is actually being recruited by the tumor 

itself. The chemokines—the signals that tell 
the neutrophil to go to this place—are being 
released by the tumor.”

The neutrophil, Houghton says, is adding 
things like neutrophil elastase to the tumor. 
But this enzyme isn’t degrading proteins 
there, as scientists have long believed. 

“A tumor cell with a little neutrophil 
elastase will grow at a more rapid rate,” says 
Houghton. 

Shapiro’s team published on the tumor’s 
neutrophil-recruiting abilities in a 2006 
Oncogene. Now they are preparing to submit 
a manuscript describing the role of neutrophil 
elastase in promoting tumor progression.

“This is going to be big news,” says 
Shapiro. “People were right all along, neu-
trophil elastase is very important. They just 
had the wrong disease. It is lung cancer not 
COPD.”

“There’s still a lot of misunderstanding of 
what the neutrophil does,” says Houghton. 
“A lot of people think they are just kind of 
there. Nobody, I think, would imagine that 
they do such important things or that they 
impact tumor growth so drastically.”

This kind of work is a perfect example of 

Shapiro’s scientifi c instincts, says Houghton. 
“I just think he’s kept his eyes open to what 
his data has shown him, and he’s followed the 
data. He hasn’t just ignored these interesting 
fi ndings that might lead him in a different 
direction. 

“It’s really rare for a pulmonologist to study 
lung cancer. It’s really been left to the oncol-
ogy groups.”

Another research project originated soon 
after Shapiro arrived in Pittsburgh, when he 
was asked to write a grant on asthma with 
Bruce Freeman, Pitt professor and chair of the 
Department of Pharmacology. His schedule 
was already jam-packed, and the molecular 
basis and pathophysiology of asthma were 
kind of outside of his area. 

“I said, ‘I’ll do it, but I’ve got nothing,’” 
says Shapiro. 

“That’s one of the things that impressed 
me,” says Freeman. “He was spending his full 
day learning about the people and the new 
aspects of his job—same with myself, because 
I’m a new chair—and we were getting up at three 
or four in the morning to do our research- 

and grant-writing-related endeavors. … 
We had multiple middle-of-the-night e-mail 
exchanges.”

Asthma was actually new to both of 
them. 

But they had common ground: Each 
had been independently exploring the class 
of enzymes that Shapiro had implicated in 
emphysema back in 1997—the matrix metal-
loproteinases, or MMPs, which are produced 
by the macrophages in the lung. Now they 
wanted to explore the role of these enzymes 
in asthma.

Their project was designed to complement 
the work of Anuradha and Prabir Ray, of Pitt’s 
Departments of Medicine and Immunology, 
exploring the “hygiene hypothesis.” This the-
ory says that children develop asthma because 
their environments are too clean and that 
exposure to certain bacterial products actu-
ally suppresses the immune response that can 
otherwise run rampant and damage the lungs, 
causing asthma. Shapiro and Freeman were 
looking to learn the molecular mechanisms 
involved in the initiation of asthma. 

Tapping away at e-mails in the wee hours, 
Freeman and Shapiro planned a series of 

experiments. They’d toil in the lab during 
the day and pore over data in the evenings. 
They began to see in mouse models that the 
initiation of asthma was directly tied to these 
macrophage enzymes. 

“It turns out that their role is much 
more interesting than we ever thought,” says 
Shapiro.

He expected to fi nd that they degrade the 
structure of lung tissue and contribute to the 
thickening of airways in asthma. Much to 
his surprise, they found evidence that these 
MMPs appear to regulate the actual initiation 
of asthma. 

“What we turned in,” he says, “was a fan-
tastic grant where we found that one of the 
MMPs we study is critical for the develop-
ment of a special cell that prevents asthma.”

“We have some fresh ideas about the 
pathogenesis of asthma, and it’s opened up 
new windows of therapeutic treatment,” says 
Freeman, trying to sound reserved as he talks 
about their unpublished results. 

(Translation: We think we know some-
thing new about how people get asthma. 

What we know gave us an idea for new drug 
treatments that seem to work in mice.) 

Furthermore, he says, the drugs they are 
fi nding success with are cheap, stable, and 
don’t seem to have nasty side effects. They 
may even be good for you.

Thrilling discoveries like this are rare. 
They require a lot of hours and a lot of luck. 
Nevertheless, 6 a.m. Monday will more often 
than not fi nd Shapiro genuinely pleased to be 
ascending to the 12th fl oor of Scaife Hall. He 
tells medical students that it’s easy to get so 
focused on learning what you need to know 
to be a great clinician that you never con-
sider working in the lab, but there are major 
rewards to the research life.

He describes his life as a scientist before 
taking the job as chair: “If I wanted to go see 
my kid in the school play in the middle of the 
day—and I wasn’t on service—I could prob-
ably work my day around that. 

“So you have more control over your life 
and family issues.

“Also, it’s very rewarding after seeing my 
one-thousandth patient with lung cancer. Boy, 
you sure want to do something about it—to 
go back to the bench and change it.” ■

All the experiment required was a nonsmoker willing to become a smoker. 

If you have any sort of conscience, there’s only one person you can ask to do that. 
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