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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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