
For years, the limits of 
medical imaging made 
the pancreas elusive. 
But as medical imaging 

improves by the day, so grows 
the number of bumps, lumps 
and question marks that appear 
on MRIs. 

Studies indicate that as many 
as 14 percent of people who 
undergo magnetic resonance 
imaging show evidence of 
pancreatic cysts.

According to Anne 
Marie O’Broin-Lennon of 
Johns Hopkins Medicine’s 
Division of Gastroenterology, 
who is the director of the 
Multidisciplinary Pancreatic 
Cyst Program at Johns 
Hopkins, the most important 
thing about pancreatic cysts is 
that a small number of them 
have the ability to turn into 
pancreatic cancer. “We know 
that pancreatic cancer develops 
slowly, over several years,” 
she says. “And we believe that 
pancreatic cysts have a similarly 
slow progression. Therefore, we 
have the ability and the time to 
intervene.”

O’Broin-Lennon says that 
the removal of a precancerous 
cyst leaves the patient with a 
greater-than 95 percent chance 
of survival.

“But if you wait until it 
becomes invasive cancer,” 
O’Broin-Lennon says, “then 
your patient’s chance of being 
alive in five years falls to 
between 20 and 30 percent. 
So we have a wonderful 
opportunity to intervene and 
to help them.”

While this may mean 
a number of potentially 
lifesaving opportunities, she 
says, it doesn’t necessarily 
translate into a lot of cyst 
removals at Johns Hopkins. 

“It’s true, our surgeons did 
something like 500 pancreatic 
resections last year,” she says. 
“But we saw many more 
patients who didn’t need 
surgery.

“The vast majority of these 
pancreatic cysts will never turn 
into cancer. And the surgery 
itself isn’t like having your 
appendix out; it’s a major 
operation. So very often, the 
best option is to monitor the 
cysts.” 

O’Broin-Lennon and 
her colleagues on the 
multidisciplinary pancreatic 
team determine patient cancer 
risk in a number of ways. She 
points to the historic research 
published in 2001 by Bert 
Vogelstein of Johns Hopkins 

Medical Institutions. “Dr. 
Vogelstein found a set of genes 
that is extremely good at telling 
us exactly what type of cyst 
we’re dealing with. We can tell 
with 98 percent accuracy.”

She adds that Michael 
Goggins and other Johns 
Hopkins gastroentrologists 
collaborated on a study 
published last year that, among 
other things, found new ways 
to collect genetic material from 
the pancreas without risk of 
injury. 

“Dr. Goggins found that 
you can get valuable samples 
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 “ Our surgeons did something like 500 pancreatic resections last year,” says Anne Marie O’Broin-
Lennon. “But we saw many more who didn’t need surgery.”
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Pancreatic Cysts:  
Easy to Spot.  
But What to  
Do with Them?

Early Detection Is Key

(continued on back page)

CHAnCe oF SuRvIvAl AFTeR RemovAl  
oF PReCAnCeRouS CyST

95+%

CHAnCe oF BeInG AlIve In FIve yeARS  
AFTeR CyST BeComeS InvASIve CAnCeR

20-30%



on Balance

So much of our work in gas-
troenterology is about main-
taining a delicate balance. 

But it’s not just ensuring 
the equilibrium of the gastrointes-
tinal tract. There are other, less 
obvious things that we do in our 
pursuit of the best in patient- and 
family-centered care.  

For example, as the Affordable 
Care Act unfolds, we need to 
maintain the at-times fragile bal-
ance of keeping our care afford-
able and accessible. 

With that in mind, Susan Hutf-
less and colleagues have built a 
new model to predict readmis-
sions. using simple data from 
billing codes, they’ve made great 
strides in preventing return visits 
to the hospital.

many clinical and education ef-
forts also require treading a figu-
rative tightrope. Brindusa Truta, a 
distinguished new member of the 
division, talks in this issue about 
helping women with inflamma-
tory bowel disease maintain the 
healthy equilibrium they need to 
start a family.

or consider our page 2 story. 
The research being done by nich-
olas Zachos explores the intes-
tinal harmony that is thrown off 
by rotavirus and certain bacterial 
infections like e. coli. 

Rounding out the issue, Anne 
marie o’Broin-lennon and the 
pancreatic cyst team know there’s 
nothing formulaic about treatment. 
There is always a fine balance be-
tween observation and surgery.

We invite you to call on us and 
learn how we can contribute to 
your practice.

Anthony n. Kalloo, m.D.  
Director,  

Johns Hopkins Division of  
Gastroenterology and Hepatology

The Director’s Desk

When Nicholas 
Zachos studies diar-
rheal diseases, he 
now looks at models 

of real, human intestine, cultured 
right in his lab. But that wasn’t al-
ways the case.

Rotavirus and bacterial infections 
like cholera and enterohemmoragic 
E. coli continue to cost hundreds of 
thousands of lives each year around 
the world. Zachos says the medica-
tions designed to combat those infec-
tions are limited by a missing piece 
of research: cell models that can tell 
how sodium is absorbed and how 
chloride is secreted in human intesti-
nal cells. 

Applying new uses to ground-
breaking discoveries of the Neth-
erlands’ Hans Clevers, Zachos and 
his team first harvested intestinal 
stem cells from mice and cultured 
them to grow in the lab. They then 
developed three-dimensional tissue 
structures—called enteroids—grown 
from healthy human samples.

But if there was to be real prog-
ress, Zachos says, they needed to 

study the real thing. 
“We needed to know how water 

and ions are transported at the cellu-
lar level,” Zachos says. “We wanted 
to know if we could actually mimic 
the real intestine. When we had cells 
that made up the epithelium, that 
was great. But we were still missing 
nerves, missing vasculature, missing 
the immune cells.

“Sure enough, through the en-
teroids, we could measure chloride 
secretion, sodium absorption and 
changes in intracellular pH—the 
things we needed to know. We could 
see these things changing the mor-
phologies.”

Zachos and his team also found 
that the enteroids have the machin-
ery to replicate viruses and bacterial 
toxins, just as they replicate in the 
human body. “We’re approaching 
this not just from an understanding 
of basic biology of the enteroids,” 
he says, “but as a platform for drug 
development.”

The enteroids also offer great 
promise in the treatment of injured 
or diseased colons. 

“Take ulcerative colitis, for exam-
ple,” says Zachos. “We’d take a bi-
opsy from a healthy area of intestine 
in a person who has ulcerative colitis, 
grow it in the lab, make a number of 
these three-dimensional structures. 
We can isolate them, put them back 
into the lumen of the injured colon 
and these things will find and fill in 
the damaged or injured areas.”

After less than two years, Zachos 
and his team have assembled a bank 
of enteroids. Zachos says the original 
culture—of duodenal stem cells—
was taken in the summer of 2012 and 
continues to replicate. “It behaves 
exactly the same today as it did when 
we first cultured it. It really speaks to 
the stability of the stem cell.”  n

At the Bench

The Real Thing
The Promise of Intestinal Stem Cells

Nicholas Zachos and his team have developed three-dimensional tissue structures that mimic the behaviors of the intestine.
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An enteroid under the microscope.



Among the biggest changes spurred by 
the Affordable Care Act is the push to 
improve care and save money at the 
same time by reducing costly hospital 

readmissions. 
Under the new law, the Centers for Medicare 

and Medicaid Services will no longer reimburse 
care for patients admitted to the hospital a 
second time in 30 days for the same problem, 
a change that sent health care economists and 
other researchers into a scramble to predict which 
patients are at greatest risk for readmission.

“It’s a major challenge, and hospitals across the 
country are working on it,” says Susan Hutfless, 
a Johns Hopkins University School of Medicine 
instructor who applies advanced epidemiological 
techniques to gastroenterology research. “We felt 
we needed a prediction tool that was fast, simple 
and accurate.”

Using data collected from billing records, 
Hutfless and her colleagues built a model for 
predicting readmission that has outperformed 
many more complex models that use clinical data 
and are based on whole populations of admissions.

“Most people who have studied this problem 
have looked at whole admission populations of 
surgical patients or of medical patients,” says 
Hutfless. “They haven’t considered the underlying 
condition the patient had at readmission. We 
thought we might get better predictors if we got 
more specific and added one more data element.”

Gastroenterology Director Anthony Kalloo 
noticed that patients with chronic pancreatitis 

seemed to return to The Johns Hopkins Hospital 
more often than other patients. Hutfless and a 
team of colleagues went to work examining the 
billing data for pancreatitis readmissions.

“The nice part about billing data is that it’s easy 
to get,” Hutfless says. “We decided to apply the 
billing code for pancreatitis to this and see how it 
worked. It’s working very well.”

Hutfless and her colleagues published their 
findings this fall in the Journal of the American 
Medical Informatics Association. 

“This is just our approach with 
gastroenterology,” Hutfless says. “Every field of 
medicine has its ‘pancreatitis,’ so to speak.” 

Hutfless also stresses the predictor model’s 
portability. “Any hospital in America can use this 
formula to predict readmissions for any field of 
care.”

The next step is what to do with that 
information. “Some people think it could be as 
simple as scheduling a follow-up appointment 
before patients are discharged or maybe having 
nurses call them,” says Hutfless. 

But she adds that the key to reducing or 
eliminating hospital readmissions may be easier 
than anyone expected.

“The answer could be as simple as the 
information itself,” she says. “If doctors know that 
a patient is likely to be readmitted, it may affect 
their approach to initial treatment.” n
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Using Billing Data as 
a Predictor for 
Readmissions

Health Care Reform

many women with inflammatory bowel disease 
(IBD) believe they can’t start a family. In 
reality, careful planning can allow them a 
perfectly normal pregnancy and childbirth.

Gastroenterologist Brindusa Truta says patients 
often worry that their IBD will make it difficult to 
conceive or that the medication they take could either 
prevent pregnancy or endanger the fetus.

Truta, who specializes in treating the disease 
in women, says there are several keys to a healthy 
pregnancy. The first is getting the condition into 
remission.

Before conception, the biologic medications 
adalimumab and infliximab can help manage exactly 
that. After conception and under the careful watch of the 
physician, women can usually remain on the regimen 
during the first and second trimesters.

“We’ve found that, if you’re still in remission by the 
third trimester, stopping the medication doesn’t cause 
a flare-up,” Truta says. “There’s a theory that during 
pregnancy, immunotolerance occurs.”

Because adalimumab and infliximab are tumor 
necrosis factor inhibitors, they shut off the autoimmune 
attack of IBD, restoring order to the colon and small 

intestine. Although a relatively new treatment for the 
disease, they’ve been used to treat rheumatologic and 
other conditions for 20 years and are not associated with 
teratogenicity.

“When the disease is well controlled through 
medications and proper care,” says Truta, “it’s most 
likely that pregnancy outcomes are going to be similar to 
those in the general population.”

Truta’s other key to healthy pregnancy in women 
with IBD is recognizing that care is a team effort.

She stresses that controlling the disease involves more 
than just a gastroenterologist. “It can’t be done effectively 
by only one provider,” she says. “You need a family 
practitioner and a high-risk gynocologist to be involved.”

Women with IBD may also face issues around body 
image, Truta says. “It’s private and it’s intimate and 
it’s not easy to talk about.  I like to encourage them to 
discuss it, because there are things we can offer to help.”

Finally, Truta works with patients to teach them how 
to manage their IBD. “Spending an hour educating 
patients means they will know when to call you,” she 
says. “They know not to discontinue their medication 
and won’t end up coming to you in crisis.” n

Baby Steps IBD and Pregnancy
Inflammatory Bowel Disease

Management of inflammatory bowel disease 
in pregnant women is a multidisciplinary 
affair, says Brindusa Truta.

We thought we might get better 
predictors if we got more specific and 
added one more data element.

— Susan Hutfless

Susan Hutfless and Danning He 
co-authored a groundbreaking study 
simplifying readmissions data.
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from the pancreas without using a needle,” she says. “He 
gave patients a shot of secretin—a safe, naturally occuring 
hormone—to stimulate the pancreas, then used the 
endoscope to collect pancreatic juice, which is full of the 
genetic markers that determine whether or not the patient 
is precancerous.”

O’Broin-Lennon is confident in her team’s approach. 
“I think what makes Johns Hopkins special is the huge 
depth of experience in our group,” O’Broin-Lennon says. 
“Doctors, nurses, researchers, surgeons, pathologists and 
radiologists all consult and work together on every case.

“It really is remarkable. Pancreatic cysts are all we do. 
We saw more than 3,500 patients last year—all cysts.” n

Pancreatic Cysts
(continued from page 1)




