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Somehow, about 1 in 300 people who 
contract HIV are able to live dis-
ease-free for decades without medica-

tion. In these nonprogressors, as they’re called, 
the virus replicates so slowly that it never reach-
es the tipping point of full-blown AIDS infec-
tion. Researchers have puzzled over these rare 
cases for some 30 years, hoping to fi nd some 
unique biological signature that might hold the 
key to a vaccine, to no avail—until now.  

In the May issue of the journal mBio, a 
team led by the University of Pittsburgh’s 
Charles Rinaldo—a PhD and chair of the 
Graduate School of Public Health’s Department 
of Infectious Diseases and Microbiology, who 
also has an appointment in the Department of 
Pathology in the medical school—may have fi g-
ured out at least part of the reason these people 
are able to keep the disease at bay.

Researchers have long suspected that HIV 
must be using some kind of shortcut to spread 
through the body so rapidly. Rinaldo found 
that this is indeed the case—and that non-
progressors naturally shut down that shortcut, 
called transinfection. They’re able to do this 
because the white blood cells they use as sort 
of a canal system (dendritic cells, which have 
long extensions) don’t have enough cholesterol 
to allow the virus to penetrate and spread. 
“Cholesterol forms lipid rafts,” says Rinaldo. 
Those rafts ferry HIV, carried by dendritic cells, 
to helper T cells, which are then infected with 
the virus. Without the lipid, the raft breaks 
down, and HIV stays put, replicating steadily 
but slowly at the site of the infection. 

For a scientist who has studied HIV since 
the early 1980s, the results were stark. 

“Lab results aren’t usually all or nothing,” 
says Rinaldo. “But this one was. We didn’t 
believe it. We repeated it many times.” 

They sat on the results for several years until 

they could fi gure out why the dendritic cells 
didn’t transmit HIV and create the explosion 
of virus in T cells that progressors experience. 
The breakthrough came when a visiting pro-
fessor shared the work he’d been doing on 
cholesterol and transinfection. Working with 
cells from uninfected people, he’d found that 
if you alter the cholesterol in the dendritic cells 
and then add HIV, transinfection stalls.

Then Rinaldo’s team pulled 
blood samples from the nonpro-
gressors—this time, testing the cho-
lesterol levels in their cells. Though 
nonprogressors had normal levels of 
cholesterol in their T cells, their den-
dritic cells were defi cient. 

And if they added cholesterol 
to these defi cient dendritic cells? 
Transinfection happened seamlessly, 
and the infection took the fast lane.

The samples came from men who 
were members of the longstanding 
Multicenter AIDS Cohort Study, or 
MACS, which Rinaldo started in 
the ’80s. Most of the samples were 
of blood long ago infected with 
HIV. However, two of the eight 
nonprogressors they studied had fi rst 
enrolled in MACS before contract-
ing HIV. Tests on the stored blood 
cells of those men from before they 
were infected showed dendritic cells 
with the same inability to transinfect 
T cells. “This was the key fi nding 
in the whole study,” Rinaldo says. 
“This is very likely a genetic trait. 
Our study was the fi rst to show in a 
natural infection of HIV in humans 
that transinfection is signifi cant.”

The next steps: Find the bio-
marker for low-cholesterol dendritic 

cells and recruit healthy people with the 
mutation for studies on how cholesterol and 
transinfection function both in HIV and in 
other diseases. 

“We have to be careful about being overly 
confi dent—this virus never ceases to surprise 
me,” Rinaldo says. “But these people’s bodies 
are trying to tell us something. We have to 
listen.”  ■

T H E  S E C R E T  S H O R T C U T  T O 

F A S T  A N D  F U R I O U S  I N F E C T I O N

B Y  H E A T H E R  B O E R N E R

HIV ’S HOV

I N S I D E  T R A C T
One way to head off HIV’s downhill slide toward 
AIDS may start in the gut. That’s what research 
funded by the National Institutes of Health and 
published in the June issue of The Journal of 
Clinical Investigation revealed. 

“You see, HIV ravages the gut, causing a 
vicious cycle of inflammation, kicking up gut 
microbiota and sending it out into the rest of 
the body through damaged intestinal linings,” 
explains Pitt’s Ivona Pandrea, MD/PhD professor 
of pathology. “All this fuels HIV replication in the 
T cells, hastening the slide toward AIDS; it can 
also cause increased blood clotting, which leads 
to HIV comorbidities like heart disease. 

“But if we can keep the microbiota where it 
belongs in the gut and calm the inflammatory 
response, maybe we can slow the progression 
of HIV and reduce the incidence of heart dis-
ease,” she says. Pandrea did this with pigtailed 
macaques. Using sevelamer (a drug used in peo-
ple with chronic kidney disease) to bind microbial 
lipopolysaccharide (a key component of the micro-
bial wall) and prevent microbes from escaping the 
gut in a process called microbial translocation, 
Pandrea and her team found that they could 
reduce inflammation, decrease replication of the 
virus, and reduce coagulation levels.

“It’s not a miraculous treatment for HIV,” she 
says. “But we’ve directly proven the relationship 
between microbial translocation and immune acti-
vation. From a pathogenesis point of view, it is 
important.”   —HB
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It’s something pediatricians are taught 
to discuss with their young patients: 
Alcoholism runs in families, they coun-

sel, so if yours has a strong history of this con-
dition, you should be especially careful about 
drinking. But researchers’ efforts to pin down 
specifi c genes that contribute to this heritabil-
ity have largely come up short. “Nobody has 
found a smoking gun that says, This is a gene 
that causes alcoholism,” says Gregg Homanics, 
a professor of anesthesiology at the University 
of Pittsburgh (with a PhD in animal science). 
He and Andrey Finegersh, an MD/PhD stu-
dent in his lab, decided to try a slightly differ-
ent tack. “We thought that maybe in alcohol-
ics, drinking a lot would cause some changes 
in what controls the genes—and that is what 
gets passed down to the next generation,” says 
Homanics. The fi ndings from the resulting 
study were published in PLOS ONE in June.

The idea that parents’ life experiences can 
have effects on their children’s biology is not 
new. For example, studies show that famine in 
one generation tends to increase the rates of 
obesity and diabetes in subsequent ones. These 
effects are not caused by changes in the genes 
themselves, scientists think, but in chemical 
markings at specifi c spots atop DNA that reg-

ulate how genes are expressed—or epigenetics. 
With regard to alcoholism, a fl urry of 

studies two decades ago reported behavioral 
differences in the offspring of animals exposed 
to alcohol. But researchers back then did not 
yet have a good understanding of epigenetics 
and could not explain what they found. Now, 
scientists studying alcoholism are coming back 
for a closer look. It has long been known 
that addiction can infl uence how genes are 
expressed, and because addiction takes years 
to develop, heavy drinkers may be especially 
susceptible to racking up such modifi cations.

Homanics and Finegersh speculated that 
exposing mice to alcohol would make their 
offspring less sensitive to it and therefore more 
likely to imbibe, since that’s what seems to be 
happening in humans. But to their surprise, 
they saw the opposite. They had male mice 
inhale alcohol vapor for fi ve weeks, then bred 
the animals with females that had no exposure 
to the substance. The resulting pups grew up to 
be more sensitive to alcohol’s effects on motor 
control and reduction of anxiety, not less, and 
were actually more likely to avoid it than were 
the control animals. 

They also showed differences in epigenetic 
markings on a gene called BDNF, which has 

been associated with drug-taking behavior; that 
change took place in an area of the brain called 
the ventral tegmentum, which is thought to be 
involved in addiction. Strangely, though, only 
male offspring, not female, were affected. 

The researchers don’t yet have a good expla-
nation for what they found, but Homanics notes 
that researchers at the University of Pennsylvania 
reported very similar results in a study of cocaine 
published last year. One potential explanation, 
he says, is that this inherited disinterest evolved 
as a protective mechanism. “So if an animal is 
exposed to some toxin, for example, then [its] 
offspring may be less inclined to consume what-
ever has that toxin in it,” he explains. 

If that were the case, and if the result trans-
ferred to humans, then developing alcohol-
ism would require somehow overriding such a 
mechanism. 

But another explanation is much more pro-
saic. “We are not able to model all aspects of 
alcoholism in mice with just one or two tests,” 
Homanics says. “So maybe we just picked the 
wrong test.” (Their studies so far have measured 
alcohol’s effect on anxiety levels and coordina-
tion, as well as what happens when the mice 
have unlimited access to the substance.) His 
group is continuing to investigate behavior and 
epigenetics of alcohol exposure with the mouse 
model and its offspring. 

Homanics says, “What our study shows is 
that there is a lot we don’t know about the effects 
of alcohol that we need to think about—how it 
might infl uence not just drinkers themselves but 
[also] the kids they are going to have.”  ■
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C O V E R  S T O R Y

Imagine it’s 1998, and you’re the doctor in charge at 
an emergency department. You look in on an elderly 
woman who has arrived from home by ambulance. 

She’s pale, her forehead moist, her eyes unfocused. Her pulse 
is fast and her blood pressure low. An X-ray shows pneumo-
nia, which has probably led to systemic infl ammation and the  
overwhelming, immensely complex immune response known 
as severe sepsis.

What do you do with this patient? You can give her anti-
biotics for the pneumonia. You can give her IV fl uids—and 
maybe even mechanical ventilation or medications—to try 
to raise her blood pressure. Oxygen might help. Defi nitely a 
hospital admission. 

L A R G E  T R I A L S  C A N  D I V U L G E 

U N E X P E C T E D  R E S U L T S

B Y  J E N N Y  B L A I R

I L L U S T R A T I O N    |    T I M  G R O E N

Large clinical trials often reveal 
important treatment nuances or 
even refute results of smaller trials. 
   A small 2001 landmark study 
by Pitt fellowship alum Emanuel 
Rivers showed that an aggressive 
protocol for treating severe sepsis 
saved many lives. A large, multi-
center study published this year 
by Pitt’s Derek Angus and others 
suggests that the importance of the 
Rivers protocol was its demonstra-
tion that sepsis should be sought 
out, diagnosed, and treated with as 
much urgency as a gunshot wound. 
Once doctors get and act on that 
message, the treatment used doesn’t 
seem to matter so much (see graph 
opposite page). 

BIG IS BEAUTIFUL
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You think back to a recent journal article 
about the search for drugs to interrupt the 
sepsis response (a response that often does 
patients more harm than the infection that 
sets it off ). No such drug is available yet, 
though. In fact, you’re only too aware that 
not much seems to lower the 40-plus-percent 
mortality rate in 
sepsis patients. 
Discouraged, you 
order fl uids and 
antibiotics and ask 
the on-call inten-
sivist to see her. 

Not long after 
the date of this scenario, sepsis care changed 
dramatically. A look at how it did so can tell 
us something about how biomedical research 
lights the way, however imperfectly, for phy-
sicians at the bedside. How do physicians 
know what they know—or what they think 
they know? 

I
n 2001, a University of Pittsburgh–trained 
critical care specialist at Detroit’s Henry 
Ford Hospital published a landmark paper 

on sepsis care in The New England Journal of 
Medicine. Emanuel Rivers (Res ’87), an MD 
and MPH, and his colleagues studied 263 
patients with severe sepsis and septic shock, 
comparing mortality in patients treated within 
six hours with a strict bundle of interventions 
called early goal-directed therapy (EGDT) to 
that of patients treated with a simpler group of 
interventions, one that left more decisions up 
to the clinician’s judgment. 

Patients treated with early goal-directed 
therapy, which included intravenous fl uids, 
medications to raise blood pressure, continu-
ous monitoring of blood oxygen and blood 
pressure by dint of internal catheters, and 
even blood transfusion—all aimed at specifi c 
blood pressure and oxygenation goals—did 
better than patients treated with the simpler 
interventions. Their rapid heartbeats slowed, 
their blood pressures rose from low levels, 
their blood oxygen levels improved. And they 
survived at higher rates, with a remarkable 
16 percent lower risk of dying in the hospital 
than the other group. 

The results offered emergency and inten-

sive-care physicians new hope. Pitt’s Donald 
Yealy, an MD (Res ’88, Fel ’89), professor 
and chair of the Department of Emergency 
Medicine and professor of clinical and transla-
tional science, recalls the frustration regarding 
sepsis care in the pre-Rivers era. 

“Almost all of the research up until that 

point didn’t show any one thing was particu-
larly helpful,” Yealy says. “People often had 
the approach that, once sepsis occurred, you 
could do supportive care; but really, it was out 
of your hands. . . . It’s not that patients were 
ignored, but it seemed like nothing mattered 
all that much.” 

But after Rivers, sepsis didn’t seem so hope-
less after all. Pitt’s Derek Angus, an MD and 
MPH, Distinguished Professor, Mitchell P. 
Fink Professor, and chair of the Department 
of Critical Care Medicine, calls the Rivers 
paper “the shot heard ’round the world.” 

That shot was no magic bullet—it show-
cased a precise, stepwise series of largely 
uncontroversial treatments, swiftly admin-
istered. And it seemed to work. As other 
researchers rushed to replicate the exciting 
results, some hospitals adopted the proto-
col outright. The Surviving Sepsis Campaign 
launched in fall 2002 and issued its fi rst set 
of guidelines in 2004; these noted the success 
of the Rivers protocol and recommended that 
physicians use its goals. Rivers, as that iconic 
paper is known among emergency physicians, 
has been cited more than 3,000 times since its 
publication. 

Still, not everyone was sold yet. Angus says 
he and his Pitt colleagues viewed the Rivers 
study with “equipoise.” 

“It was a great proof-of-concept study. But 
it was a single-center study, and so there were 
important questions about whether the fi nd-
ings could be validated,” Angus says. 

Some physicians hesitated to adopt Rivers 
because the protocol is no picnic. It effec-

tively brings the intensive-care unit into the 
emergency department, so it requires a lot 
of resources. Clinicians must place a central 
venous line and an arterial line—as well 
as intubate, ventilate, sedate, and paralyze 
sicker patients—with all the careful monitor-
ing those procedures require. Everything takes 

place along strict 
numerical param-
eters; the clinician 
works to optimize 
oxygen levels, blood 
pressure, and red 
blood cell levels 
to specifi c goals. 

Titrating blood-pressure support medication 
requires an eagle eye and a careful hand. The 
blood bank, too, has to stand by on notice. 

“For a while, since [Rivers’] evidence was 
all that was available, I think people thought 
that this was the ideal or the singular best 
pathway,” Yealy says. “The problem is that 
it’s very diffi cult to deliver. . . . Many people, 
I think, considered the use of it, but found it 
diffi cult to implement in their own setting.” 

Some physicians wondered, too, whether 
to chalk up the study’s dramatic results not 
so much to its protocol as to the axioms 
on which that protocol was built: that sep-
sis should be sought out, diagnosed, and 
treated with as much urgency as a gunshot 
wound. Was determining exactly how to pro-
ceed less important than simply proceeding? 
Emergency physicians and intensivists badly 
needed a study to answer that question. 

They had to wait more than a decade. But 
in May 2014, Angus, Yealy, and numerous 
collaborators published a large, randomized, 
controlled trial that compared septic-shock 
patients treated with a Rivers-like protocol 
to patients treated with either of two other 
simpler approaches—one a protocol and one 
a “usual care” option that left decisions up 
to the doctor. All three groups received early 
diagnosis and treatment, refl ecting the post-
Rivers consensus that such action is key. The 
study, called the Protocolized Care for Early 
Septic Shock (or ProCESS) trial, found no sig-
nifi cant survival difference among the groups 
of patients, who numbered 1,341 people at 31 
hospitals. The mortality rate hovered between 

Was determining exactly how to proceed less important 

than simply proceeding? Emergency physicians and 

intensivists badly needed a study to answer that question.
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T
he long delay between Rivers and 
Angus certainly wasn’t for lack of 
interest. Conceiving a large multi-

center trial and seeing it through to comple-
tion is an immense task. 

Angus and colleagues designed their fol-
low-up sepsis study in 2005, shortly after 
wrapping up another one. They secured fund-
ing in 2006. It took 18 months to set up 
the study sites, as institutional review boards 
examined and approved the study protocol 
and collaborators learned how to administer 
it. Patient enrollment took another fi ve-plus 
years. Crunching the data, by comparison, 
went quickly. 

That schedule is, unfortunately, typical. 
Enrolling patients can be the rate-limiting 
step. With rarer diseases, like certain cancers, 
enrollment can drag because the right patient 
only comes along occasionally. 

Angus says doctors often also mistak-
enly view clinical trials as distractions or 
even as being at odds with good patient care. 
Convincing them otherwise could greatly 
accelerate the pace of research. 

It can be hard, too, to convince people to 

try new treatments that seem daring. Such 
reluctance slowed landmark studies compar-
ing lumpectomy plus radiation to total mas-
tectomy in breast-cancer patients, the fi rst of 
which was launched in 1976 by the National 
Surgical Adjuvant Breast and Bowel Project 
(NSABP) under the direction of Pitt’s Bernard 
Fisher (MD Distinguished Service Professor 
of Surgery). Fisher hoped to demonstrate—
and ultimately did—that the fi rst, less invasive 
option was as safe and effective as the second. 
But few patients wanted to be the fi rst to take 
that chance. 

“Getting women and physicians to agree to 
be randomized to a study where you’re going 
to do a little bit of surgery compared to this 
radical surgery—when, for years, the belief 
was ‘The more surgery the better’—was very, 
very diffi cult,” Costantino notes. 

Besides delaying medical progress, such hes-

itancy can undermine the quality of results. By 
the time the Rivers trial was approved, funded, 
and under way, new research had emerged sug-
gesting that its blood-transfusion threshold was 
too strict. It’s hard for researchers to design the 
ideal research protocol when the standard of 
care evolves out from under them. 

“There’s no question that these trials are 
incredibly labor intensive and expensive,” 
Angus says. “There’s a tremendous penalty 
that we constantly pay in terms of the delay 
to knowing the answer and the precision to 
which we know the answer, simply by having 
clinical trials be logistically burdensome.” 

C
ancer researchers, at least, are fi nd-
ing ways to speed things up, thanks 
to what we’re learning about cancer 

biology. 
Typically, clinical researchers test new med-

ical treatments in three phases. In phase 1, a 
few patients receive the new treatment and 
researchers test safety, dosage, and side effects 
throughout the course of several months to a 
year. Phase 2 trials focus on the treatment’s 
effi cacy in a few dozen or several hundred 

patients over about two years. Phase 3 trials 
last much longer; they randomize hundreds 
or thousands of patients to receive the new 
treatment or one or more standard treatments. 

Pitt has earned an outstanding reputa-
tion in phase 3 clinical trials for cancer. For 
instance, its NSABP conducted the original 
studies of lumpectomy for breast cancer, as 
well as landmark research into breast-cancer 
prevention and treatment with tamoxifen. 
(In early 2014, the NSABP merged with 
two other research groups, the Gynecologic 
Oncology Group and the Radiation Therapy 
Oncology Group, to form the NRG Oncology 
Foundation.) 

And now the pace and logistics of can-
cer trials are changing. Tumors result from 
mutations that release the brakes on a cell’s 
growth and division. Two patients with the 
same cancer diagnosis may have very differ-

ent mutations; and as sequencing technology 
improves, it’s getting easier to detect and 
categorize cancers by specifi c mutation. Many 
new drugs are aimed precisely at those spe-
cifi c mutations, and researchers expect many 
more to emerge, potentially transforming 
cancer treatment. 

Studying such drugs means tracking down 
a group of cancer patients who share the rel-
evant genetic anomaly. Though that sounds 
diffi cult, it also presents a golden opportu-
nity. Those studies will require fewer patients 
than studies of a less-precise drug would—
and the results will be more relevant. 

Recognizing this, the National Cancer 
Institute reorganized its clinical trials struc-
ture in March 2014 to link cancer centers 
around the nation in a National Clinical Trials 
Network (NCTN). (NRG Oncology is one of 
fi ve of its adult patient “network groups” in 
the United States and Canada.) The network 
is intended to speed up late-phase trials by 
allowing member institutions to collaborate 
and pool resources. 

“Some of these subtypes are so small that 
there aren’t many patients out there, so you 

do need to have a large collaborative effort,” 
says Costantino. “If one group is doing a 
study, it’s open to the entire system, and the 
entire system is encouraged to participate.” 

Members will share a data-management 
system and a single institutional review board, 
both of which are expected to shave time off 
trials. In April, the University of Pittsburgh 
became one of 30 recipients of a Network 
Lead Academic Participating Site grant, 
which is set aside specifi cally for the NCTN. 
At about $5 million, the grant will fund 
cancer trials under the leadership of Adam 
Brufsky, an MD/PhD professor of medicine 
and codirector of the Comprehensive Breast 
Cancer Center. 

NCI isn’t overlooking early phase trials, 
either. To coordinate phase 1 and 2 trials 
of investigational cancer drugs and of bio-
markers that could help physicians detect 

Large trials often clarify small trials and sometimes overturn them. 
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bodies that are still widely cited.
But go back to med school he did. His dad, 

among others, convinced him that being an MD/
PhD would help him in the fi eld he was so in 
love with, autoimmune disease research. (“And I 
was right!” says Seymour.) 

When it came time to pick a clinical specialty, 
the study of blood, and all of the secrets it tells on 
the immune system at work, appealed to Mark. 
“Transfusion medicine is immunology in action.”

To date, his longest-running collaborator, 
actually, is not his brother, but Ann Marshak-
Rothstein, PhD professor of medicine at the 
University of Massachusetts—she’s been a “criti-
cal” partner, he says. They met at an autoimmu-
nity conference when Mark was a PhD student. 
Marshak-Rothstein went up to Mark’s mentor, 
Martin Weigert—“a brilliant scientist,” she says, 
whose lab was among the fi rst in the country 
that could effi ciently sequence antibody genes. 
Marshak-Rothstein had isolated from autoim-
mune mice some cell lines that secreted mono-
clonal antibodies that reacted with the mouse’s 
own immunoglobulins, something that only 
happens in disease. She thought that sequenc-
ing could reveal a lot about the origins of the 
antibodies. She pitched the idea to Weigert at 
the meeting, but his plate was full, and he had 
to turn her down. 

“But about 15 minutes later, Mark walked 
over and said, ‘Just send me your cell lines. I’ll 
sequence them,’” she recalls. It turned out to be 
worth everyone’s while—to the tune of a Nature 
paper (1987). 

The monoclonal antibodies, or rheumatoid 
factors, were the same sort that circulate in the 
blood of a mouse model of lupus, as well as in 
people with lupus and rheumatoid arthritis. 
After completing medical school and residency, 
Mark worked again with Weigert, this time 
to create a mouse with B cells only expressing 
rheumatoid factor receptors. The result was an 
ideal setting for studying the molecular play-
by-play of a self-destructing immune system in 
the throes of lupus. Thirty years later, Mark and 
Marshak-Rothstein are still using the model for 
their studies.

In autoimmune diseases, the body is attacked 
by various stripes of autoantibodies, which 
might be thought of as specialized “heat-seeking 
missiles.” Patients with lupus produce autoanti-
bodies that attack DNA and RNA, we’ve long 
known, but the reasons why have eluded scien-
tists. Of the hundreds of thousands of proteins 
and different molecules in the human body, 
why were DNA and RNA the preferred targets 
of the self-reactive B cell response in lupus? 

Although DNA and RNA dwell in cell inte-
riors, they are constantly released from dying 
cells; many thought the link to cell death was 
important. 

In 2002, Marshak-Rothstein and Mark 
Shlomchik unraveled this mystery. B cells that 
bind to immune complexes that contain RNA 
and DNA get an extra boost because of anoth-
er class of receptors, called toll-like receptors 
(TLR), that can recognize either DNA or 
RNA. TLRs play a critical function by help-
ing the immune system recognize DNA and 
RNA from bacteria and viruses—scientists 
used to think they could only recognize these 
pathogens. However Marshak-Rothstein and 
Mark discovered that DNA and RNA–specifi c 
B cells can use their surface receptors to bring 
these nucleic acids inside them, where the 
TLRs reside, to activate the TLRs. Once the 
B cell surface receptors are activated, the B cell 
goes turncoat, making antibodies to a patient’s 
(own or “self ”) DNA and RNA, eventually 
leading to lupus. 

This was big B cell news. Scientists had 
always assumed a B cell could only activate 
this self-destruct mode if signaled to do so by 
a T cell, but now it was clear that wasn’t the 
case—the TLR could do the job, provided 
that the B cell recognized either DNA or 
RNA. B cells and T cells can either act alone 
or egg each other on in a vicious cycle, Mark 
and Marshak-Rothstein believe.

In 1994, in his fi rst paper at Yale, Mark 
showed that B cells were far more insidi-
ous in lupus pathogenesis than anyone had 
ever imagined. Everyone thought they made 
DNA-targeting missiles (which turned out 
to be correct). But Mark showed there was 
another role that’s probably even more impor-
tant: B cells recruit T cells to kill host cells 
outright; these TLR-activated B cells could be 
the missing link to explain how both B and T 
cells get activated to cause lupus.

Since his arrival in Pittsburgh, Mark has 
initiated work on a new project funded by 
the inaugural Lupus Insight Prize, which he 
received in June 2013. Scientists had postu-
lated that a factor (an enzyme called NADPH 
oxidase) could lead to infl ammation and 
perhaps promote lupus. Mark’s lab turned this 
notion around, revealing that a mouse model 
of lupus was actually highly protected from 
lupus by the enzyme.

He then recognized that women who lack 
the factor in half of their cells (it typically 
shows up in all of our cells) have a 10–20 
times higher risk of getting autoimmune 

diseases. Subsequently, other labs have shown 
that having any one of a large series of rela-
tively rare mutations in the gene that codes for 
the factor also increases the risk of getting 
lupus by a substantial margin. The $200,000 
award will enable him to further probe his 
lab’s fi ndings in hopes of revealing new thera-
peutic targets. 

Mark’s focus on B cells in lupus has 
also driven him to investigate normal B cell 
immune responses, which are required to 
clear bacteria and viruses and for vaccines to 
work. Particularly intriguing in this regard are 
“memory” B cells that have responded to a 
vaccine, then live on, waiting to protect the 
vaccinated person if he or she should ever 
encounter the real virus that is the subject of 
the vaccine. Mark is now working to defi ne 
the various subtypes of memory B cells. He 
also has a new project on B cell activity in 
infectious diseases, specifi cally infl uenza and 
salmonella. 

Mark is well-known for investigations like 
this—he’ll often create new mouse models 
that enable him to fi gure out the roles of vari-
ous autoimmunological minions. Some drugs 
that can be used for autoimmunity have been 
inspired by his studies of lupus in mice.

Oh, and did we mention that for the better 
part of the last 15 years, Mark has collaborated 
with Warren on his graft-versus-host disease 
work? Ask him about it, though, and he’ll 
redirect you to his brother. 

Similarly, if you ask either Shlomchik 
about their paper (Immunity, 2005) on 
Langerhans cells (immune cells in the skin), 
which they wrote with an MD/PhD mentee 
named Dan Kaplan, they give the credit to 
Kaplan. “I have a policy that when people do 
great stuff in my lab, they get to take that with 
them,” says Mark. “Spawning new people is 
a big part of what we do.” (Kaplan, he adds 
proudly, now has an endowed professorship at 
the University of Minnesota.)

Needless to say, Mark has a broad reper-
toire—which will serve him well as chair, says 
his brother: “Mark knows a lot about a lot of 
things. He always has. Going back to reading 
the encyclopedia when he was growing up.”

Among those excited to see Mark accept the 
chairmanship were Pitt’s David Rothstein (no 
relation to Marshak-Rothstein), Pittsburgh 
Steelers Professor of Transplantation and 
MD professor of surgery, of medicine, and 
of immunology; and Fadi Lakkis, Frank & 
Athena Sarris Professor of Transplantation 
Biology as well as MD professor of sur-
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marrow donation, but more precisely, it’s a dona-
tion of hematopoietic stem cells, which come 
from bone marrow only 25 percent of the time. 
The rest of the time, the stem cells are harvested 
from circulating blood. (In this context, “stem 
cell” means immature blood cells—not embry-
onic cells.)

The fi eld of stem cell transplantation is spe-
cialized, and there’s a lot to explain—even when 
the person who walks up to her table happens to 
be an MD, says Huber. “They just don’t know—
unless [the person] happens to be a transplant 
doctor.”

A doctor like Warren Shlomchik.
The same back-to-school week as the donor 

registry drive in Greensburg, the younger 
Shlomchik brother talks with this writer via 
phone, breaking for coffee while on clinical rota-
tion at Yale-New Haven Hospital. He is a profes-
sor of medicine and immunobiology at Yale and 
codirector of the Yale Cancer Center’s program 
in Cancer Immunology until March 2015, when 
he moves to Pitt.

Part of the original rationale for stem cell 
transplantation was to allow patients to receive 
high doses of chemotherapy/radiation therapy 
so as to kill leukemia cells that survived less 
intense treatments. These high dose therapies 
would, unfortunately, also kill the patient’s nor-
mal blood cells. This toxicity could be “rescued” 
by giving donor blood stem cells (originally 
harvested from bone marrow) that were free of 
leukemia cells. However, even the earliest prac-
titioners of this once exotic therapy recognized 
that immune cells (later revealed to be T lym-
phocytes or T cells) from the donor could attack 
patient’s leukemia cells, Warren explains. “This 
was recognized in mouse experiments done in 
the late 1950s.” 

So with the transplanted cells, the patient 
receives immunosuppressants—not primarily to 
keep the body from rejecting the donor cells, 
as you might expect, since that’s how it usually 
works when a patient receives a donor organ. 
In stem cell transplantation you’re also try-
ing to keep the transplant—the new immune 
system—from rejecting the body. This deadly 
complication, also caused by T cells, is known 
as graft-versus-host disease (GVHD).

Unfortunately, immunosuppressants leave 
patients vulnerable to infection. Nearly half of 
all deaths among transplant recipients are largely 
caused by GVHD and the consequences of 
immunosuppressive drugs used to prevent and 
treat it, notes Warren.

Warren followed a somewhat winding career 
path. As a college sophomore, a biochem major, 

he worked in a lab that studied gene expres-
sion in fl ies—at least partly for med school 
applications, at fi rst. Yet Warren found he liked 
research so much he took a semester off from 
school to stay in the lab. Developmental biol-
ogy fascinated him: hormones altering desti-
nies, cell lines reinventing themselves. By then, 
the undergrad who’d always pictured himself 
as purely a clinician, like his dad, realized he 
wanted to do that and be a basic scientist. 

Again, blood was a compelling story for 
a Shlomchik brother; Warren now practices 
hematology and oncology.

“Forming the different types of blood cells 
requires differentiation, very akin to what my 
interests were in college. . . . And likewise, 
cancer is an example of development that has 
gone wrong.” He adds that some subliminal 
infl uence likely stemmed from his mother, as 
well—Marlene Shlomchik died of breast can-
cer his senior year of college.

After Warren graduated from medical 
school at the University of Pennsylvania, he 
did an internal medicine residency at Cornell/
New York Hospital, then returned to Penn for 
a hematology/oncology fellowship (after a year 
as an emergency medicine doctor). His fi rst 
year into fellowship, he read a paper in The 
New England Journal of Medicine that changed 
everything for him. 

It was a series of bone marrow–transplant 
cases. The patients’ leukemia returned even 
after their transplants—however, the patients 
were successfully put back into remission after 
receiving white blood cells from their donors. 
“I thought that was pretty amazing,” he says. 
Some of the patients ended up with GVHD, 
however.

Though at this point Warren had planned 
to enter a lab that studied blood-cell differen-
tiation, he altered his course. The idea he had 
at the time was to put a gene in the donor 
T cells that would allow them to be killed 
if GVHD developed. Warren learned from 
Mark that there were mice that expressed a 
“kill gene” in specifi c subsets of T cells, and 
together they began pursuing this approach in 
mouse models of GVHD in Mark’s lab at Yale 
and in Stephen Emerson’s lab at Penn. Warren 
also began working on putting a kill gene into 
the T cells, though by this time he learned that 
several other groups were fairly far along on 
this idea already.

Before working on this mouse model, the 
only immunology experience Warren had was 
the single course he’d taken in med school 
almost a decade prior. He and a close friend 

at Penn, who also was entering an immunol-
ogy lab, together began teaching themselves 
immunology. Fortunately, throughout these 
self-directed studies, whenever Warren had 
questions, there was Emerson. And, well, he 
knew this other guy. 

“My brother was very much my mentor,” 
he says. “He had vast knowledge and experi-
mental approaches and techniques.”

The GVHD model was one of many col-
laborations to come between the brothers. 

Warren’s fi rst big splash in GVHD started 
as a side project while he was still a postdoc. It 
had to do with antigen-presenting cells. These 
APCs, as they are called, take up pathogens, or 
cells that have been infected, and present them 
to T cells. In this way, the APC sort of alerts 
the immune system about undesirables (viruses 
and the like) in the neighborhood. 

That’s how it’s supposed to work, anyway. 
But in the case of GVHD, stem cell recipi-
ents end up appearing to their own immune 
systems as though they have an infection in 
every cell. 

Warren studied a class of donor cells, 
called CD8 T cells, that were known to cause 
GVHD. However, no one could say for sure 
just whose orders these cells were acting on. 
Were they getting their intel from the APCs 
derived from the donor’s cells or from the 
recipient’s? Warren’s work suggested it was the 
latter—the hematopoietic-derived host APCs. 
These unexpected fi ndings ran in Science in 
1999. 

“I would call it a paradigm shift,” says Pavan 
Reddy, an MD who is the Moshe Talpaz, MD 
Professor of Translational Oncology at the 
University of Michigan. “[Warren] did some 
really creative experiments. Nowadays every-
body does them; but back then, they were 
quite creative.”

Reddy and Warren are close colleagues, and 
competitors, in the way you have to be when 
you’re in such a small fi eld. But the relation-
ship smacks more of sibling than of rivalry. In 
2006, Warren helped Reddy reshape a section 
of a grant application that hadn’t gone over 
well with the reviewers. The edits ultimately 
got Reddy his fi rst grant from the National 
Institutes of Health. (“As it turned out,” 
Warren says, “Pavan has developed into one of 
the very top few investigators in our fi eld who 
is translating his discoveries to the clinic. He 
certainly no longer needs help from me!”) 

Many years ago, Reddy, then a postdoc-
toral fellow, walked up to Warren at a national 
meeting and said something to the effect of, 
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Today also marks the 11th night my 
daughter will spend in the hospital. The 12th 
time in the past 18 months she’ll have an IV 
inserted. The 11th time she’ll receive intrave-
nous immunoglobulin. The 20th time she’ll be 
treated with pulse steroids. 

The milestones for me are less dramatic: It 
will be the 11th night I get to sleep fi tfully on 
a hospital foldout, waking what feels like every 
few minutes to the symphony of beeps and 
vibrations and chimes of monitoring alarms. It 
will be the 11th time I am convinced I know 
everything there is to know about the hospital 
stay and fi nd out I am wrong. It will be the 
11th time I leave the hospital feeling confi dent 
I am not tired, only to fi nd out the opposite 
the minute I walk through my front door.

Quiet pervades the admissions suite at 
Children’s Hospital of Pittsburgh of UPMC 
when we arrive—not much going on here on 
a gorgeous June Friday at 4:30 p.m. After we’re 
all checked in, the woman working the desk 
looks at me shrewdly: You don’t need an escort?  

Our records have given us away.  
A few moments later, Julianne and I roll 

past the security guard near the inpatient-fl oor 
elevators like the pros we are. It’s a dubious 
honor, to be this familiar with a hospital.  

My daughter is one of a relative handful 
of children with juvenile dermatomyositis 
(JDM), a somewhat mysterious infl ammatory 
muscle disease related to autoimmune dys-
function. In JDM, the immune system sets off 
an infl ammatory response in the body’s blood 
vessels. Two or three children per million have 
the disease.  

JDM shows up in two key ways: a distinc-
tive rash and weakness. The pinkish-purple 
heliotrope rash can appear on the eyelids, 
face, hands, and around the joints. Muscle 
infl ammation causes fatigue: weakness near 
the body’s trunk (thighs, upper arms, neck) 
and the torso itself.  

There is no known cure for JDM (though 
we families hope for remission), and no one 
knows for certain what causes it. Experts spec-
ulate that genetic predisposition, along with 
an environmental trigger, can activate JDM. 
We certainly match the hereditary description, 
with autoimmune diseases on both sides of the 
family, including lupus, polymyalgia rheumat-
ica, and psoriatic arthritis. (Even our dog has 
immune-mediated hemolytic anemia;  Jasper 
has been in remission for the past few years. 

Our human family members have not been so 
lucky and still need medication to control their 
symptoms.)  

While we can’t know exactly what clicked 
Julianne’s autoimmune system to this aggres-
sive “on” position, getting it to switch off has 
proven elusive. 

A
s the golden light of the late afternoon 
fi lters through our window in Unit 
7B, I bustle around—getting Jules 

settled into her hospital bed, seeing if there 
are linens or pillows for me stowed in the cup-
boards, fi guring out where the family pantry is 
and putting away our little insulated bag with 
favorite foods from home, and generally orga-
nizing myself for the long night ahead.  

It’s a mom thing, wanting to feel helpful; 
and in the hospital—and with this disease—I 
feel powerless.  

It won’t be long before we see Dr. Kietz, clin-
ical director of the Division of Rheumatology, 
director of the hospital’s rheumatology fel-
lowship program, and an associate professor 
of pediatrics and medicine in the School of 
Medicine. A slim, neat man with slightly gray-
ing hair, glasses, and a faint German accent, 
Dr. Kietz always greets us with a smile, a hand-
shake, and a little head bob, almost like a tiny 
bow. He’ll examine Julianne, listen intently to 
our questions, ask us how things are going. 
He’ll stay as long as it takes to answer every-
thing—without a hint of impatience—laugh-
ing off my apologies. I know I should let you go 
now, I say, but I just have one more question . . . 

The residents often scare us when they 
check in: Who knows, they say as if it’s a long 
shot, Dr. Kietz might stop by. And my heart 
drops. What if he can’t make it?  

I should know better. We could be here 
on a Monday night or a Friday night, and Dr. 
Kietz is always here. It could be 6 p.m. or 9 
p.m. or 8 a.m., but he shows.  

The fi rst time we met him, in the rheuma-
tology clinic in October 2012, he immediately 
gravitated to Julianne, kneeling so he could be 
at her eye level, speaking with kindness and 
concern. He said: I know you feel bad, and I 
know you’re probably worried, but we’re going 
to fi gure out what’s going on and get you feeling 
better again. 

We ended up in his clinic a short two weeks 
after I fi rst called our pediatrician, Stephanie 
Sussman (Res ’11), with a perplexing set of 

symptoms. Feeling foolish, I said: I’m calling 
about two unrelated issues. First, my daughter 
seems depressed. Second, she gets up off the fl oor 
funny. I went on to explain how my then-7-
year-old daughter seemed vaguely lethargic 
and unhappy, though she couldn’t tell me 
why. I talked about how she got up off the 
fl oor like an old lady, turning around, getting 
on her knees, and slowly, almost arduously, 
pushing up to stand—yet, she said nothing 
hurt. 

Dr. Sussman had us come in for an exam. 
The blood work she ordered put us on the 
fast track here. The markers that appeared in 
Julianne’s blood painted a picture of signifi -
cant infl ammation. 

My husband and I came to Children’s 
armed with notes: Julianne was running a 
slight fever every day. She woke up tired, 
even after 12 hours of sleep. She couldn’t sit 
“criss-cross applesauce.” Climbing in and out 
of our low-slung van had become an issue.  

Dr. Kietz examined Julianne. He looked 
with particular interest at the tiny, red-dotted 
rash at the base of her fi ngernails and at her 
eyelids (where we saw nothing unusual). He 
rubbed his thumbs across some faint red 
patches on her knees and elbows. He had her 
push her weight against his with her arms 
and legs. 

Only about 15 minutes into the appoint-
ment, he gave us the diagnosis. We were 
shocked. We expected more blood work, 
additional tests, time to prepare ourselves. 
Dr. Kietz had seen this disease often enough 
to know its signs well. An MRI would later 
confi rm his diagnosis. 

He went on to explain the disease, the 
treatment, the prognosis. And, though we 
understood the potential outcomes—the dis-
ease course could run chronic; could be 
on-again, off-again, with fl ares or relapses; 
or could go into remission—the uncertainty 
fell hard. The intense path of treatment we 
would have to follow took weeks to really 
sink in. Dr. Kietz recommended a treatment 
plan of inpatient infusions once a month 
every month for seven months. 

And, now, on this June day in 2014, we 
have been there and done that. From October 
2012 to April 2013, we paid our dues in 
full with monthly hospital overnights. We 
expected to be done or, at the very least, 
progressing. It seemed we were—our girl was 
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