
Chronic diarrhea 
and colitis resulting 
from a Clostridium 
difficile infection can 

be difficult to treat. A course of 
antibiotics can often knock out 
one set of problems but cause a 
whole new set by disturbing the 
gut’s microbiome.

That’s why Linda Lee, 
director of the Johns Hopkins 
Integrative Medicine & 
Digestive Center, is a proponent 
of restoring colon balance 
through fecal transplantation 
as a treatment for recurrent 
C.difficile colitis.

“We harvest stool from a 
healthy donor, since they have 
all the right bacterial strains in 
them,” Lee says, “and we put 
it inside the colon of a person 
with recurrent C.difficile. The 
procedure itself is simple, the 

same as undergoing a routine 
colonoscopy; we’re doing 
them mostly in the outpatient 
setting.”

Studies show that about 30 
percent of people with C.difficile 
infection will relapse when 
treated with the usual rounds 
of antibiotics. “Within several 
weeks,” Lee says, “they’re back 
to having diarrhea again and 
their stool is positive for the 
C.diff infection.”

According to Lee, many 
people who get recurrent C.diff 
are over 65.

 “We’ve seen a dramatic  
increase in mortality related to 
C.difficile colitis over the past 
10 years,” she says. “Mortality is 
highest in those over the age of 
65.” The CDC says that 13,000 
deaths were due to the infection 
last year.

Many of the antibiotics 
the U.S. Food and Drug 
Administration has approved 
to treat C.difficile infection 
cost thousands of dollars and 
sometimes are not fully covered 
by insurance or Medicare.

“So not only are you not 
getting better, but you’re 
putting out huge amounts of 
money for repeated courses of 
antibiotics,” Lee says.

Lee adds that patients with 
chronic antibiotic-associated 

diarrhea are often so desperate 
for relief that they don’t blink 
when fecal transplantation is 
proposed.

“I don’t find many patients 
who are squeamish about it,” 
she says. 

Fecal transplantation is 
not without some risk. “It’s 
akin to early days of blood 
transfusion. No one knew 
there was any such thing as 
hepatitis C, for instance.” she 
says. “And a lot of people got 
HCV through blood products. 
There may be organisms 
in our gut microbiota that 
we haven’t discovered yet.” 
Scientists are just beginning to 
understand that gut bacteria 
play an important role in many 
diseases, so fecal transplantation 
could have future unanticipated 
health consequences.

Still, because of the early 
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Fecal transplantation, says Linda Lee, is a simple procedure done mostly in the outpatient setting.
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What a Relief 
The Benefits of 
Fecal Transplant

Patients with chronic 
antibioticassociated 

diarrhea are often 
so desperate for 

relief that they don’t 
blink when fecal 

transplantation is 
proposed.

By the Numbers

of people who receive 
fecal transplant recover 
from chronic C. difficile.

30%
70%

90%

13,000 people died of  
C. difficile infection 
last year in the 
United States.

of patients relapse after 
receiving antibiotics for 
C. difficile infection.

of people who receive 
fecal transplants report 
improvement within 
three days.

(continued on back page)



Everyone agrees that early detection is a key to 
beating cancer. But how early is early?

With gastric cancer, for example, ex-
amining biopsied gastric cells for signs of 

intestinal metaplasia is an important weapon. But 
Stephen Meltzer and the Early Detection Bio-
markers Laboratory are looking deeper.

Rather than wait for the appearance of the goblet 
cells that indicate metaplasia, Meltzer and his team 
work on the genetics in the early stages of precancer. 

“What we do is look at the DNA and the RNA,” 
he says, “and the way we’ve been doing that is a 
technique called deep sequencing, where you look 
at the whole genome at once.” 

Because all cancers of any organ are preceded by 
chronic inflammation, the work begins there. In 
the case of gastric cancer, that means Meltzer’s team 
starts by looking at chronic gastritis, which can lead 

to intestinal metaplasia and ultimately 
to cancer.

The sequencing, a high-tech process 
that uses chemical reactions to expose a 
tissue sample’s most infinitesimal details 
“tells you almost everything about the 
genetics of that tissue or cell,” Meltzer 
says. “It tells you whether there are any 
mutations in the sequences, whether 
there are any gaps or deletions.” Eventu-
ally, Meltzer predicts, this work will mi-
grate from the research lab to patient care, 
helping doctors plot courses of action long 
before the appearance of irregular cells and precan-
cerous lesions. 

“These could be biomarkers for detection, to de-
termine preventions or for therapy. The sequencing 
gives you much more comprehensive information 
than microarrays,” he says, referring to the slides 
that are used to view DNA sequences.  

Meltzer also sees a day not far off when such ge-
netic information could be used to design molecu-
lar targets for individual patients.

“We’re getting into the era of personalized medi-

cine,” he says, “where each person gets a different 
therapy. Soon, we’ll use deep sequencing on every 
tumor to determine the best treatment approach. 
And we’ll rule out all the therapies that won’t work, 
rather than test them trial and error.” 

Meltzer also sees applications in endoscopy. 
Eventually, we’ll be able to look not just at the mi-
croscopic level but at the molecular level all through 
the endoscope.”

“It’s really a new frontier,” he says. “It sounds 
pretty fantastic, but it’s coming.”  n

At the Bench

A Much Closer Look  
The Genetics of Gastric Cancer

Stephen Meltzer envisions a day when physicians will look at the 
molecular level through the endoscope.

T O  D I S C U S S  A  C A S E  O R  T O  R E F E R  A  P A T I E N T ,  C A L L  4 1 0 - 9 3 3 - 7 4 9 5 .

Endless endoscopies and 
CT scans, repeated blood 
work—all negative. Still, 
43-year-old Emma was 

desperately sick, with bouts of 
recurrent vomiting and severe 
nausea. Every two months or 
so, she endured recurrent gastric 
problems so severe they often re-
quired hospitalization. 

Finally, Emma made the trip 
from her home country of  
England to the Johns Hopkins 
Center for Neurogastroenter-
ology, where she met with Jay 
Pasricha and his team. 

“A lot of patients come to us 
enmeshed in ‘furor medicus,’ 
where they’ve had every possible 
test done again and again,” Pasri-
cha says.  

After several weeks of consul-
tations and observations, Pasricha 
found Emma’s problem: a gastric 

volvulus. “Her stomach was get-
ting twisted and it was making 
her terribly sick,” he says. “It 
would work itself out and she’d 
get better. And then it would 
happen again. It was elusive to 
imaging, making it very difficult 
to diagnose.”

Before Emma returned home, 
Johns Hopkins surgeon Michael 
Marohn performed a gastroplexy 
to prevent her problem from 
coming back.

Medical mysteries are com-
monplace for Pasricha. “The en-
teric nervous system—the brain 
and the gut—is a kind of mystery 
to begin with,” he says. “Nobody 
really understands how it works 
in health, let alone what happens 
in disease states.”

When patients visit Pasricha, 
they often describe symptoms 
that don’t make sense or that 

defy simple diagnostic or thera-
peutic procedure. 

Even when psychosocial fac-
tors play a role in their condi-
tions, Pasricha says the Johns 
Hopkins Neurogastroenterology 
team is committed to helping pa-
tients get better. “We try to bring 
a multidisciplinary approach,” 
he says. “We work closely with 
our colleagues in Psychiatry and 
other relevant divisions across the 
institution.”

Diagnosing and treating pa-
tients with mysterious symptoms 
often isn’t a quick process. “The 
first thing we tell them is that 
they need to be prepared for the 
long haul,” Pasricha says. “The 
second point we make is no 
matter whether or not we find a 
smoking gun, we’ll help you learn 
to cope with your problem and 
restore your quality of life.”  n

GI Mysteries: Jay Pasricha and the Center for Neurogastroenterology

Neurogastroenterology

“The enteric nervous system—the brain and the gut—
is a kind of mystery to begin with,” says Jay Pasricha.

Soon, we’ll use deep sequencing on every 
tumor to determine the best treatment 
approach.



The great majority of 
people with Crohn’s 
disease respond well to 
conventional treatment. 

But there may be new hope for 
patients whose Crohn’s stubbornly 
resists traditional therapies.

Working with Johns Hopkins 
Medicine’s Division of Oncology, 
gastroenterologist Mark Lazarev 
will this winter conduct a small 
trial treating patients by using a 
chemotherapy drug to wipe out 
nearly all of their faulty immune 
systems.

“We’re going to get started 
soon with a trial of high-dose 
Cytoxan for use in severe 
medication-refractory Crohn’s 
disease,” Lazarev says. “But rather 
than follow that with a stem-cell 
transplant, we’re going to let the 
patient’s marrow and white cells 
come back on their own.”

Research has shown that 
Crohn’s patients who also have 
cancer have seen improvements 
when undergoing chemotherapy. 
“When they’re on chemotherapy, 
their Crohn’s disease is rarely 
active,” he says. “It suppresses the 

immune system, which in Crohn’s 
patients is often causing problems 
by reacting badly to food-borne 
bacteria.” 

The concept of chemotherapy 
treatment for patients who have 
the gastrointestinal disease but not 
cancer is not new. Doctors have 
used aggressive chemotherapeutic 
agents to wipe out a patient’s 
bone marrow, taking with it the 
faulty immune system. But the 
treatments have next involved an 
autologous stem cell transplant, to 
begin regrowth of the system.

“You’re essentially rebooting 
the immune system,” Lazarev says. 

The traditional stem cell trans-
plantation for Crohn’s disease is 
followed by a few weeks of neu-
tropenia and the risk of potentially 
deadly infections. “The low white 
cell count is a high risk for neutro-
penic fever,” Lazarev says.

In proposing the new 
treatment, Lazarev points to 
groundbreaking chemotherapy 
protocols developed by 
Johns Hopkins hematologic 
oncologists Richard Jones and 
Robert Brodsky, where only 

lymphocytes are wiped out, 
sparing the stem cells of other 
blood cell lines.

Lazarev is optimistic about the 
treatment and is recruiting patients 
for the trial.

“Jones and Brodsky’s results 
with other diseases have shown 
that this is as effective as au-
tologous stem cell transplant, but 
probably safer because it mini-
mizes that procedure’s potential 
complications,” Lazarev says. 

Patients in the trial, which is 
approved by both the Food and 
Drug Administration and a Johns 
Hopkins Medicine Institutional 
Review Board, will need to 
spend at least a few weeks in the 
Baltimore area.

“We’ll give four doses of 
Cytoxan over four days after which 
they will be closely monitored as 
the marrow recovers.”

Then, the patient will be 
followed in the Johns Hopkins 
Inpatient/Outpatient Program.

“They’ll come in almost every 
day for blood work,” says Lazarev. 
“Their cell counts will certainly 
drop as a result of the Cytoxan. 
But then the marrow and cell 
counts  come back on their own 
without transplantation, decreas-
ing the risk of neutropenic fever 
and dangerous infection.”

For the trial, Lazarev is re-
cruiting 10 patients whose severe 
Crohn’s disease has failed to re-
spond to other medical therapy 
and who are not good candidates 
for surgery. Patients will be fol-
lowed for a year with outcomes 
targeting safety, clinical efficacy 
and endoscopic healing.

Lazarev says that the treatment 
“is for very sick patients who have 
been through other treatments and 
for whom surgery isn’t an option. 
They’ve either lost too much 
bowel to surgery already or they 
have too extensive disease.”

If you have a patient who 
may be a candidate for this trial, 
please contact Mark Lazarev at 
mlazare1@jhmi.edu. n
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Clinical Trial: Rebooting the  
Immune System for Severe Crohn’s

Science Rooted  
in Compassion

A  hallmark of our work in 
the Division of Gastroen
terology is the partner
ship we form with our 

patients and their referring physi
cians. Groundbreaking science goes 
much further much faster when it’s 
combined with cooperation and 
compassion.

This edition of Inside Tract serves 
as testament to that care. 

Linda Lee and the GI team have 
seen patients with chronic Clostrid-
ium difficile infections get relief with 
fecal transplantations. 

Stephen Meltzer’s work finding 
biomarkers stands to save patients and 
their families the dangers and pains 
of gastric and esophageal cancers.

Jay Pasricha talks about his work 
with patients who are perplexingly 
hard to diagnose. Part of our neu
rogastroenterology team’s approach 
is to understand that patients are 
sick, no matter where that sickness 
comes from.

And Mark Lazarev’s upcoming 
trial treating the toughest cases of 
Crohn’s disease with drugs associ
ated with chemotherapy and cancer 
treatment exemplifies our team’s 
commitment to cuttingedge science 
to take on persistent problems.

As proud as I am of our division’s 
groundbreaking science, I’m every 
bit as proud of the compassion and 
understanding my colleagues bring to 
their research and their patient care.

We hope you enjoy this glimpse 
of what we’re undertaking and invite 
you to tell us how we can contrib
ute to your practice.

Anthony N. Kalloo, M.D.  
Director,  

Johns Hopkins Division of  
Gastroenterology and Hepatology

The Director’s Desk

Mark Lazarev plans a trial using Cytoxan to treat severe Crohn’s disease, 
but without the traditional, follow-up stem cell transplant.

Inflammatory Bowel Disease
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promise of fecal transplantation therapy, last July, the FDA 
relaxed its policy requiring physicians performing fecal 
transplants to file an Investigational New Drug application 
and wait for approval. Today, with informed patient 
consent, transplantation requires far less paperwork and no 
approval time.

According to Lee, 70 percent of people who receive fecal 
transplants report an improvement of symptoms within 
just three days. And overall, Lee says, about 90 percent of 
people with chronic C.difficile will be treated effectively by a 
fecal transplantation.

“I’ve seen so many patients who have benefited from 
this,” Lee says. “The patients and their families are so 
grateful to not have debilitating diarrhea. We’re really 
talking about improving the quality of life.” n

What a relief
(continued from page 1)


