
Neeha Zaidi is conducting clinical trials 
to learn whether a vaccine she and her 
colleagues developed can catch pancreatic 
cancer in its earliest stages — or even 

prevent it altogether. The Johns Hopkins oncologist 
specializes in gastrointestinal cancers, and has set 
her sights on one of the most stubborn forms of 
the disease. Her trials will be the first ever for a 
preventive pancreatic cancer vaccine.

“Catching pancreatic cancer early is really key to 
determining whether we’ll be able treat it,” she says. 
“It’s frustrating that so many of the patients we see 
have such advanced cancers.”

Zaidi’s vaccine uses proteins expressed by a gene 
mutation that is strongly associated with pancreatic 
cancer. A mutated version of a gene known as KRAS 
is present in as many as 90% of pancreatic cancer 
cases. The mutation, says Zaidi, nearly always appears 
in the early stages of the cancer’s development. For 
people who have a family history of the disease, 
screening for this mutation could make a life-or-
death difference.

“The mutant form of the KRAS gene,” she says, 
“is one of the first to turn normal cells into precancer 
and then cancer.” 

Zaidi’s work stems from important discoveries by 
Johns Hopkins researchers such as Bert Vogelstein 
and Elizabeth Jaffee. Vogelstein, for instance, 
found that precancerous lesions in the pancreas take 
almost 20 years to become cancerous. 

“This gives us a huge window of opportunity,” says 
Zaidi. 

Jaffee is a pioneer in the use of immune therapies 
to fight cancers. Her work unlocking the mysteries 
of interactions between T cells and pancreatic cancer 
earned her a 2019 election to the National Academy 
of Medicine. Zaidi studied with Jaffee, and is her 
frequent co-author on journal articles.

Although many other types of cancer stimulate 
strong immune reactions, Zaidi notes that one of the 

factors that makes pancreatic cancer so deadly is its 
ability to evade the body’s innate defenses. 

“Pancreatic cancer is very good at hiding from 
us,” she says. “That’s why the majority of people 
diagnosed with it already have metastatic disease. 
By the time people notice symptoms, the cancer 
has spread to other parts of the body. That usually 
eliminates surgery as an option for treatment.”

Zaidi’s vaccine teaches the patient’s immune 
system to recognize the mutated KRAS gene as 
an unwelcome intruder. When the body learns to 
recognize the proteins expressed by the mutated gene, 
it sends T cells to fight the cancer. 

She is collaborating with the GI division on two 
clinical trials of the vaccine — one trial, beginning 
in 2022, is planned for people who have pancreatic 
cancer in their close family history, and another trial 
is ongoing for people who have already had surgery 
to treat the disease. 

“These are very small pilot studies,” she cautions. 
“But they’re exciting.”  n

To refer a patient, call 410-933-7495. 

NEEHA ZAIDI’S 
VACCINE IN 
TESTING 
TEACHES THE 
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IMMUNE SYSTEM 
TO RECOGNIZE 
THE MUTATED 
KRAS GENE AS 
AN UNWELCOME 
INTRUDER.
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Johns Hopkins 
Oncologist Tests Vaccine 
for Pancreatic Cancer 
The first-ever trials for an immunotherapy shot to prevent 
the lethal form of cancer are underway. 

Neeha Zaidi
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Neeha Zaidi and colleagues use visual 
representations of data to demonstrate the 
vaccine’s ability to attack mutated KRAS genes, 
which are strongly associated with pancreatic 
cancer. These models show T cells, monocytes, 
lymphocytes and dendritic cells learning to 
recognize, fight and prevent proliferation of the 
KRAS-mutated gene.

Images created by researcher Emily Marcisak. 
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When it comes to early detection and 
treatment of pancreatic cancer, 
Marcia “Mimi” Canto calls the last 
two decades “the discovery phase.” 

She and other Johns Hopkins experts say that, while 
recent years have seen lifesaving advances in catching 
pancreatic cancer early, the next phase of research 
will cast a wider net.

The Johns Hopkins gastroenterologist serves as 
the director of clinical research for the Division of 
Gastroenterology and Hepatology. She’s a member 
of the Pancreas Multidisciplinary Cancer Clinic 
at Johns Hopkins, whose faculty members — in 
addition to gastroenterology — come from the 
fields of pathology, surgery, pain management and 
diagnostic imaging, as well as medical and radiation 
oncology.

Johns Hopkins provides regular MRI and 
endoscopic ultrasound (EUS) screenings for several 
hundred people whose family history puts them 
at risk of developing pancreatic cancer. Canto says 
improvements in MRI and EUS technology have 
helped physicians spot smaller and smaller tumors.

“No question about it, we’ve been able to save 
lives,” says Canto. “We’ve found that, if we can 
find pancreatic cancers early, they’re 80% to 90% 
resectable, compared with something like 20% when 
patients start to have symptoms.”

By “early,” Canto says she means stage 1 pancreatic 
cancer.

“Or even precancer,” she adds. “We can detect 
precancerous lesions in patients who are part of the 
surveillance program. But not everyone who gets 
pancreatic cancer has a familial risk. Those are the 
cases we want to catch or prevent.”

She points to a 2018 article in the journal 
Gastroenterology in which she and her colleagues 
reported on results of a long-term study of patients 
who underwent surveillance at Johns Hopkins. 

Canto and co-authors wrote that 85% of patients who 
had surgery to remove stage 1 pancreatic cancer or 
precancerous lesions survived for at least three years.

“And they’re all still alive,” Canto says with a wide 
smile.  

Despite taking nearly 50,000 American lives each 
year, pancreatic cancer accounts for only about 3% 
of cancer deaths annually. Even people deemed to be 
at a high risk develop it only a small fraction of the 
time. Screening patients with family history of the 
disease, while expensive, is worthwhile. 

Such screenings in the general population, 
however, are impractical. Given that only about 10% 
of pancreatic cancers are hereditary, there is much 
more room to improve.

Michael Goggins, a professor of pathology and a 
gastroenterologist, is one of Canto’s co-authors on the 
Gastroenterology article. He points to another journal 
article for a larger perspective. 

He, Canto and biostatistician Amanda 
Blackford, professor of oncology, epidemiology 
and gastroenterology Alison Klein, and 

professor of pathology and oncology Ralph Hruban 
last year published their study of nearly 100,000 cases 
in the Journal of the National Cancer Institute. They 
found the detection of stage 1A pancreatic cancer 
in the U.S. has increased in recent years, and so has 
survival, with about 80% of patients surviving at least 
five years after a stage 1A diagnosis. 

Stage 1A pancreatic cancer means the tumor is 
2 centimeters or smaller, and that disease has not 
spread outside the organ. 

Goggins says increased detection of early-stage 
pancreatic cancer has led to a decrease in the 
percentage of advanced-stage diagnoses. 

“Thanks to improved screening tools and 
expertise, we are detecting pancreatic cancer earlier,” 
he says. “We found that the proportion of patients 
diagnosed with stage 1A pancreatic cancer increased, 
while the average age at diagnosis decreased.”

Goggins credits the ability to find the cancer early 
to advances in imaging technology. 

“In other words, when using MRI or EUS, we can 
see cancer we couldn’t see before.”

An increase in the number of people enrolled in 
pancreatic surveillance programs across the country 
also improved the statistics, says Goggins, who 
adds that continued advances in the application of 
artificial intelligence and machine learning will likely 
improve surveillance methods even more.  n

To refer a patient, call 410-933-7495.
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“NOT EVERYONE 
WHO GETS 
PANCREATIC 
CANCER HAS A 
FAMILIAL RISK. 
THOSE ARE THE 
CASES WE WANT 
TO CATCH OR 
PREVENT.”
—MARCIA “MIMI” CANTO

Johns Hopkins  
clinician-scientists provide 

regular MRI and endoscopic 
ultrasound screenings for 

several hundred people whose 
family history puts them at 

risk of developing pancreatic 
cancer. Illustration shows 

pancreatic cancer concept.

Improved Imaging and Earlier Surgery Help Patients 
with Hereditary Pancreatic Cancer Live Longer
Researchers in the Johns Hopkins Division of Gastroenterology and Hepatology say the next step is earlier 
detection in those without familial risk.



JOHNS  HOPKINS  INS IDE  TRACT •  WINTER  2022  •  3

Subhash Kulkarni and Johns 
Hopkins colleagues are dis-
covering relationships between 
the enteric nervous system and 

gastrointestinal and neurodegenerative 
disorders. The assistant professor of 
medicine is optimistic about the future 
of research in this area — research 
Kulkarni believes has the potential 
to provide new insight into a host of 
human diseases. He cautions, however, 
that the bright future depends on a 
better definition of the enteric nervous 
system’s meshlike network of ganglia, 
which regulates motility and other 
functions, and is home to an estimated 
hundreds of millions of neurons.

To that end, Kulkarni and his 
research partners have developed an 
artificial intelligence tool designed to 
identify and count enteric neurons. 
The software, a computer program 
called COUNTEN, can help 
researchers do the basic counting 
work Kulkarni says will improve 
the rigor and reproducibility of 
experiments concerning the enteric 
nervous system.

“We have to know how many 
neurons there are in the system,” 
Kulkarni says. “It’s no longer 
good enough to say ‘a lot’ or even 
‘hundreds of millions.’ To assess the 
structure of this nervous system in a 
healthy state and to understand how 
it changes in disease requires us to 

come up with standardized methods 
of enumerating its neurons.”

Kulkarni describes the network 
that makes up the enteric nervous 
system as structurally akin to chicken 
wire — a complex network of nerve 
cells connected by thin strands of 
nerve tissue that carry signals to and 
from the central nervous system. The 
clusters of neurons that make up the 
enteric ganglia sit at the intersections 
of this network like electrical 
substations, relaying messages and 
information along the network, 
regulating motility and other vital 
functions.

But the clusters are far from 
uniform. Each cluster can range in 
size from just a few neurons to scores 
of nerve cells. Counting neurons is 
complicated by the complex structure 
of the network, making adjacent 
ganglia difficult to discern. Kulkarni 
says that can lead to huge differences 
when counting. 

“If we are all working with 
different numbers of neurons in 
our research, we’re less likely to get 
reproducible results,” he says. “If I do 
an experiment and it works great but 
no one else can reproduce it, then my 
experiment means nothing.”

Kulkarni’s lab and collaborators 
across the Johns Hopkins University 
Whiting School of Engineering and 
the Department of Neurosurgery at 

Stanford University used a wide-field 
microscope to produce images of 
segments of mouse intestine. They 
fed the images into COUNTEN 
and taught the computer program to 
identify and count enteric neurons. 
He says the software is much more 
accurate than human counters.

“We have been doing this kind of 
counting manually up until now,” he 
says. “That’s not only tedious, but also 
leads to discrepancies. If you and I 
both count them, we’re going to end 
up with different numbers.”

COUNTEN is a collaboration 
between Kulkarni and Archana 
Venkataraman, a John C. Malone 
Assistant Professor of Electrical 
and Computer Engineering at 
The Johns Hopkins University. 
Venkataraman directs the Neural 
Systems Analysis Laboratory, which 
develops new machine learning 
algorithms to characterize complex 
processes associated with brain 
dysfunction. Her research ranges 
from foundational neuroscientific 
explorations to translational 
applications of imaging data to 
exploratory directions for probing 
neural circuitry. Venkataraman is a 
core faculty member of the Malone 
Center for Engineering in Healthcare 
and the Mathematical Institute for 
Data Science at Johns Hopkins.

“COUNTEN is a synergistic 

blend of Subhash’s expertise in ENS 
biology and my expertise in image 
processing,” says Venkataraman. 
“Our goal was to design a simple 
yet robust tool to automatically 
parse these very large microscopy 
images. Some key considerations were 
computational efficiency and user 
friendliness. In fact, COUNTEN can 
run on virtually any machine, and the 
user does not need to tune a bunch 
of different parameters to achieve 
good results. Best of all, COUNTEN 
is fully open-source, so the ENS 
community can add to and improve 
its features.”  n

There’s no theme music or flashy 
graphics. There are no announcers 
or sideline reporters. And there’s 
no stadium full of fans.

But it’s Monday night and Aline 
Charabaty is ready for some … 
inflammatory bowel disease. 

While millions of other Americans are 
watching pro football, the Johns Hopkins 
gastroenterologist and IBD specialist hosts 
“Monday Night IBD,” a Twitter discussion 
dedicated to improving care for people who 
live with inflammatory bowel disease.

Since May 2019, Charabaty, who 
directs the IBD Center at Johns Hopkins 
Medicine’s Sibley Memorial Hospital in 

Washington, D.C., has used the social 
media platform to moderate a weekly 
discussion among clinicians who care for 
patients with IBD. They cover difficult 
cases and topics that affect their patients, 
from coordination of care to new treatment 
options — all as they relate to the family of 
conditions known as IBD.

The Twitter handle Charabaty 
established for the discussions,  
@MondayNightIBD, has more than 7,300 
followers and regularly draws comments 
from many of the world’s leading IBD 
physicians and researchers. 

“No matter how experienced we are, 
there are always unanswered clinical 

questions and gray areas in the management 
of patients with IBD,” says Charabaty, 
who has treated IBD patients in the 
Washington, D.C., area for almost 20 years.

The field of gastroenterology has 
taken notice of the regular social media 
event. At the 2019 American College of 
Gastroenterology Annual Meeting in 
San Antonio, medical journal publisher 
Healio presented Charabaty one of its 
Disruptive Innovator Awards for founding 
Monday Night IBD. And three academic 
journals dedicated to gastroenterology 
have published articles recently 

R E S E A R C H

Images of the enteric nervous system in a mouse model. At left, a section of the 
“chicken-wire” structure of ganglia. Middle, clusters of enteric neurons. At right, 
the combined images depict the neuron clusters supported by ganglia. 

“WE HAVE TO KNOW 
HOW MANY NEURONS 
THERE ARE IN THE 
ENTERIC NERVOUS SYSTEM. 
IT’S NO LONGER GOOD 
ENOUGH TO SAY ‘A LOT’ 
OR EVEN ‘HUNDREDS OF 
MILLIONS.’”                                              

—SUBHASH KULKARNI

I N N O VAT I O N

Johns Hopkins Gastroenterologist Founds Popular Global Discussion on IBD

continued on back page
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Researcher 
Pioneers Artificial 
Intelligence to 
Identify and 
Count Nerve 
Cells in the Gut



recommending the ongoing 
discussion as a reliable source of 
information and education.

Charabaty says Monday Night 
IBD evolved from a clinical 
question she posed on Twitter on 
a Monday in early 2019. Several 
physicians around the world 
engaged in a lively impromptu 
exchange in response to her tweet. 

“After we finished discussing 
this clinical management case, 
someone said ‘We should do this 
more often,’” Charabaty recalls. 
“So I set up a Twitter handle for 
Monday Night IBD, and started 
scheduling weekly Monday 
discussions. In just a few weeks, it 
really took off.”

Each week, Charabaty picks 
a topic for discussion and invites 

an expert to moderate the 
conversation around the practical 
management of clinical situations 
encountered in IBD practice. 
Week after week, hundreds of 
clinicians participate in Monday 
Night IBD discussions, with 
multidisciplinary input from 
gastroenterologists, surgeons, 
nutritionists, psychologists and 
other specialists, resulting in 
more than 700,000 Twitter users 
following at least part of the 
conversation.  n

See #MondayNightIBD in action at 
Twitter.com/MondayNightIBD and 
follow @MondayNightIBD.
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Monday Night IBD’s global reach, broken down by nation.
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