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ABOUT CEDARS-SINAI

Cedars-Sinai is a national leader in providing 
high-quality, patient-centered healthcare 
encompassing primary care as well as specialized 
medicine and conducting research that leads to 
lifesaving discoveries and innovations. Since its 
beginning in 1902, Cedars-Sinai has evolved to 
meet the healthcare needs of one of the most 
diverse regions in the nation, continually setting 
new standards in quality and innovation in 
patient care, research, teaching, and community 
service. Today, Cedars-Sinai is widely known for 
its national leadership in transforming healthcare 
for the benefit of patients. Cedars-Sinai impacts 
the future of healthcare globally by developing 
new approaches to treatment and educating 
tomorrow’s physicians and other health 
professionals. Cedars-Sinai demonstrates a 
longstanding commitment to strengthening the 
Los Angeles community through wide-ranging 
programs that improve the health of its most 
vulnerable residents. 

CEDARS-SINAI MAINTAINS THE  

FOLLOWING GOALS FOR BIOMEDICAL  

RESEARCH: 

• Sustain a program of outstanding biomedical 
research, healthcare services, and nursing 
research by fostering basic and clinical 
investigation in the prevention and causes of 
medical illnesses, their pathologic mechanisms 
and diagnoses, and the development of cures for 
the ailments that afflict our society  
• Translate research discoveries appropriately to a 
clinical setting 
• Provide research training opportunities  
for graduate students and professional  
teaching programs  
• Foster the transition of biomedical discoveries 
to the realms of product development, patient 
care application, and marketing  
• Provide cross-fertilization and interdependent 
synergy between the medical center and the 
biotechnology industry  
• Protect the rights of human and animal subjects 

Cedars-Sinai is fully accredited by the 
Association for the Accreditation of Human 
Research Protection Programs Inc. (AAHRPP) 
for assuring protection for human subjects 
during research. Cedars-Sinai was the first 
institution in California to receive this 
designation. AAHRPP is a Washington, 
D.C.-based nonprofit organization that uses a 
voluntary, peer-driven educational model to 
accredit institutions engaged in research 
involving human subjects.

Cedars-Sinai Health System does not 
discriminate against any person on the basis of 
race, color, national origin, disability, age, or sex 
in admission, treatment, or participation in its 
programs, services, and activities, or in 
employment. For further information about this 
policy, contact the vice president, Corporate 
Integrity Program, at 323-866-7875.
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While cutting off specific 
nerves to the kidney might 
seem destructive, research at 
Cedars-Sinai has shown it 
actually could improve insulin’s 
effectiveness in the liver and have a 
positive outcome for diabetic patients. 

In a healthy body, the pancreas makes 
enough insulin to keep the liver’s manufacture 
of glucose under control. But diabetes disrupts 
that balance, leading the liver to overproduce 
glucose. The mechanisms behind this break-
down are unknown. Investigators at the 
Cedars-Sinai Diabetes and Obesity Research 
Institute have found an important clue: The 

The Diabetes           Connection
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From the Dean

C
uring the incurable is the physician-scientist’s dream. That 
aspiration recently became a reality in the case of hepatitis C,  
a viral disease whose sufferers faced a bleak set of treatment 
options until just a few years ago. News of the remarkable 
advance was heralded among healthcare providers and 
patients but also generated understandable payer controversy 
— the cost of the cure was estimated at $84,000 per patient.

That expense is unquestionably high and likely reflects both significant 
development costs and complex market forces, but the existence of a cure 
provides priceless hope for patients and their loved ones. Hepatitis C is a 
chronic infection that affects roughly 150 million people worldwide and 
annually is responsible for 20,000 deaths in the United States alone. Clinical 
trials of the new treatment demonstrated cure rates of more than 90 percent. 
Not only does the pill eliminate the need for physically, emotionally, and 
financially burdensome liver transplants but it also costs far less: Estimated 
billed charges for a liver transplant can total more than $577,000, not 
including the considerable expense of critical immunosuppressive drugs and 
medical follow-ups.

Today, researchers at Cedars-Sinai and around the world have set their sights 
on another liver-related public health crisis: nonalcoholic fatty liver disease, 
which affects a growing number of Americans and can develop into often-fatal 
cirrhosis. An article in this issue of Discoveries chronicles the cutting-edge work 
of experts in our Fatty Liver Disease Program as they seek new approaches to 
diagnosis, clinical care, and prevention of this disorder.

Their work is increasingly urgent because the need for liver transplants 
— the ultimate outcome of severe fatty liver disease — far exceeds the supply of 
appropriate donor organs. In the following pages, an article on transplantation 
notes that the number of livers donated each year barely makes a dent in  
patients’ overall need. This disparity will only grow, with nonalcoholic fatty liver 
disease expected to supplant hepatitis C as the leading indication for liver 
transplants by 2020.

At Cedars-Sinai, our scientists and clinicians make it a priority to engage 
with one another to translate discoveries into health-saving therapies. If we and 
our peers have the ingenuity to achieve a future in which transplants are no 
longer required, we may replicate our success with hepatitis C in other 
currently incurable diseases. As a community, we realistically can aspire to cure 
most liver disease and leave an enduring, economically responsible health 
delivery legacy for our children and grandchildren.

Shlomo Melmed, MD
EXECUTIVE VICE PRESIDENT, ACADEMIC AFFAIRS

DEAN OF THE MEDICAL FACULTY

HELENE A. AND PHILIP E. HIXON DISTINGUISHED CHAIR IN INVESTIGATIVE MEDICINE

The Cost of Curing Chronic 
Diseases — and the Benefits 
That Make It Worthwhile

kidneys and liver commu-
nicate with each other to 

set glucose levels. 
The researchers incapacitated 

nerves connecting the livers and 
kidneys of laboratory animals on a 

high-fat diet. The action dramatically 
improved liver insulin resistance — a 
prediabetic condition.

The team’s next step is to pinpoint the 
most effective method for surgically 
silencing nerves in the kidneys of 
humans, then begin investigating the 
procedure’s potential for treating diabetic 
patients.
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Seeing 
Through the 
Machine’s 
Eye

When it comes to diagnosing 
tumors, the human eye can only 
do so much. MRIs and CT scans 
have gone a long way toward 
enhancing the eye’s proficiency, 
and the microscope, which 
dates back to the 16th century, 
remains unsurpassed in helping 
clinicians discern details about 
surreptitious growths and other 
abnormalities. But now, a 
revolution in computer imaging 
is heralding a new era for 
treatment and diagnostics.

The key? Machine learning, a 
fast-growing branch of artificial 
intelligence. Scientists enter a 
wealth of tissue data into a 

computer. Over time, the 
computer “learns” to distinguish 
between sick and healthy tissue, 
detecting patterns invisible to 
the eye. 

“With microscopes, we can’t 
always tell the difference 
between a localized tumor and 
one that’s likely to metastasize. 
The new image analysis 
approach does just that,” says 
Arkadiusz Gertych, PhD, 
assistant professor of Surgery 
and of Pathology and Labora-
tory Medicine at Cedars-Sinai. 
The technology is especially 
promising for high-grade 
prostate cancer, and could help 

distinguish an aggressive tumor 
from a slow-growing one. 

The imaging revolution is not 
limited to diagnostics. It’s also 
taking place in the operating 
room. A system known as the 
BrightMatter Guide lets 
neurosurgeons see tiny details 
inside the brain — minutiae that 
can’t be detected with the 
naked eye or an MRI — as they 
work to remove a tumor. 
Providing 3-D images in real 
time, the guide helps surgeons 
navigate the brain’s tiny neural 
connections to avoid damaging 
healthy tissue. 

“The advantages can’t be 

overstated,” says Keith Black, 
MD, chair of the Cedars-Sinai 
Department of Neurosurgery, 
director of the Maxine Dunitz 
Neurosurgical Institute, and the 
Ruth and Lawrence Harvey Chair 
in Neuroscience. “Some 62,000 
primary brain tumors and 
150,000 metastatic brain 
tumors are diagnosed every year 
in the U.S. This new technology 
will make all the difference for 
many patients.”
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Can a series of blows to the head lead to amyotrophic lateral 
sclerosis (ALS)? If so, how frequent and jarring must the inju-
ries be to trigger the disease? Two studies at Cedars-Sinai have 
provided some early answers and guidance for future research.

“It has become increasingly clear in the past few years that 
brain injuries very likely play a role in the development of 
some cases of neurodegenerative disorders, such as Parkinson’s 
and Alzheimer’s diseases,” says Eric Ley, MD, a trauma surgeon 
in the Department of Surgery, director of the Surgical Inten-
sive Care Unit, and one of the leaders of this research. “In these 
studies, we’re looking specifically at possible links between 
head trauma and ALS.”

Ley and co-investigator Gretchen Thomsen, PhD — who 
directs the Thomsen Laboratory in the Board of Governors 
Regenerative Medicine Institute — lead a team of researchers 
focused on examining such connections by using rats engi-
neered with a genetic mutation that also is associated with 
ALS in humans.

One study found that a moderate-to-severe, single-episode 
brain injury did not hasten the onset of ALS. A second study, 
however, revealed that recurrent, mild injuries to both sides 
of the brain — like those seen in humans suffering repeated 

concussions — brought on earlier development of ALS in those 
with the predisposing mutation. 

ALS damages motor neurons, leading to muscle atrophy and 
paralysis. Patients rarely live more than five years after onset. 
Although a small percentage of patients have a known genetic 
risk, the majority of cases are “sporadic” and of unknown 
origin. Members of the military, workers in certain industries, 
and participants in contact sports appear to be at higher risk 
for the condition.

“We do not understand all the factors that contribute to 
development of ALS, or why one person is susceptible and 
another is not,” Thomsen says. “We believe this research can 
provide an understanding of the effects of head injury on 
professional athletes, military personnel, and those who are 
predisposed to ALS and other neurodegenerative diseases.”

STATS : BIG NUMBERS, TINY PATIENTS

23
percent increase nationwide 
in NICU admissions, from 
2007 to 2012

8
percent of all babies 
born nationwide who  
required NICU care in 2014

3,100
ounces of pasteurized human breast milk ordered for  
premature babies who were born at less than 34 weeks, or 
infants who were otherwise sick, in 2016 at Cedars-Sinai

25
percent reduction in average 
NICU length of stay at Cedars-
Sinai over three years

Another Blow 
to Concussions
Scientists trace link between brain 
injury and ALS.

Cedars-Sinai is dedicated to caring for the most 
vulnerable patients: Among them are infants born 
prematurely, newborns who require help breathing, 
and babies born with life-threatening conditions. A stay 
in the Neonatal Intensive Care Unit (NICU), part of the 
Maxine Dunitz Children’s Health Center, can vary from 
a day of observation to several months of treatment 
by a team of neonatologists, nurses, and therapists. 

Major breakthroughs in computer 
technology are helping overcome the 
human eye’s limitations — with 
radical results.

Check out the view from 
the BrightMatter Guide at 
discoveriesmagazine.org

VIDEO

Source:  March of  Dimes
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People outside the medical profession 
might be startled to learn that tobacco 
has long been implicated in pancreatic 
cancer, though until now it was unclear 
why. According to a recent study, the 
devil is in the molecular details.

A multicenter research team led by 
Cedars-Sinai discovered that cigarette 
smoke triggers a sinister protein chain 
reaction. “A protein called histone 
deacetylase activates cancer cells to 
secrete another protein, IL-6,” says 

Mouad Edderkaoui, PhD, assistant 
professor of Medicine and Biomedical 
Sciences at the Cedars-Sinai Samuel 
Oschin Comprehensive Cancer Institute. 
IL-6 interacts with immune cells that 
normally fight cancer, causing them to 
promote the growth of pancreatic cancer 
and increase the risk of its spread.

“Our findings also indicate that 
smoking helps plant the seeds of 
aggressive pancreatic cancer in the early 
stages of the disease. The precancer 

lesions start interacting and recruiting 
the immune cells before the tumors are 
formed,” Edderkaoui says. 

The work yielded a piece of unexpected 
good news: A drug approved to treat a 
form of lymphoma seems to inhibit the 
protein activation pathway launched by 
cigarette smoke. This allowed immune 
cells in rodent models to maintain their 
original anti-cancer function and stop 
the development of pancreatic cancer.

The Smoking Gun

N N&

A study shows how cigarettes may cause pancreatic cancer —  
and uncovers a potential way to treat it.

Silence Is 
Golden
A new technology 
can alleviate ringing 
in the ears by 
retraining the brain to 
ignore it. It offers 
hope to the 50 
million Americans 
who suffer from one 
of the most common 
health conditions in 
the country: tinnitus. 

Musicians, factory 
workers, military 
veterans, and many 
others endure chronic 
tinnitus and 
associated problems 
with concentration, 
sleep, anxiety, and 
depression. 

The technology, 
called the Levo 
System, mimics the 
specific sounds of 
each patient’s 
tinnitus, which the 
patient listens to 

through earbuds 
while sleeping. 
Because the brain is 
most responsive to 
sensory input during 
sleep, it grows 
accustomed to the 
sounds after a few 
months of treatment, 
and symptoms 
abate.

Clinical research 
has borne out the 
system’s therapeutic 
potential and it has 
been approved by 
the Food and Drug 
Administration. The 
technology was 
invented in Uruguay, 
and Cedars-Sinai 
helped fund key 
research — including 
a clinical study — and 
saw it through the 
regulatory approval 
process. 

When we fi rst meet,
 I’ll shake your hand. 
 During your treatment, 
 I’ll be holding it.  

At Cedars-Sinai, we treat cancer with science. 
We treat cancer with research. 
But we also treat cancer with people.

Offi ces in West L.A., Beverly Hills and Santa Monica
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THE PROBLEM
Technology in 2017 is many things: nanosized, wireless, hands-free, tidy. Medi-
cine, though, can be messy. The human body is an organic system of wiring and 
biochemical reactions — and sometimes the only way to assess what is happen-
ing inside is to get under someone’s skin, literally. 

Thus, the standard approach in the clinic for performing a biopsy is to 
insert a long needle into the tumor and draw out cells for examination. The 
procedure is used to diagnose diseases such as cancer and, if cancer is present, 
to track its progress and help doctors choose better treatments. Often, several 

The Gift 
of Grab

The three channels in the NanoVelcro Chip are outfitted with nanowires 1,000 
times thinner than a human hair. They are coated with antibodies or proteins that 
snag passing tumor cells. Scientists then can analyze the cells, characterize the 
cancer, and possibly predict whether it will spread.

samples are collected because different areas of a tumor 
may exhibit distinctive characteristics. Even with multiple 
samples of a cancerous tumor, a physician may have dif-
ficulty determining how aggressive the cancer is or how it is 
responding to treatment.

The procedure is, at best, a nuisance, but at worst carries a 
risk of infection, bleeding, and other forms of injury. This is 
especially problematic with prostate biopsies that are drawn 
through the bacteria-laden rectal wall. Between 1 and 3 
percent of men will develop a severe and potentially antibiotic-
resistant infection after having a traditional biopsy.

THE SOLUTION
A postage-stamp-sized chip may dramatically lessen risks 
while also enriching tumor analysis. The experimental device, 
the NanoVelcro Chip, could replace traditional biopsies with 
a simple blood draw. It works by “grabbing,” like Velcro, 
rogue cells that have broken away from tumors and are 
traveling through the bloodstream, looking for places in the 
body to spread. 

A team of investigators from Cedars-Sinai and UCLA is 
using the chip to conduct “liquid biopsies,” running a blood 
sample through the NanoVelcro device in a lab and then 
analyzing the so-called circulating tumor cells it captures to 
determine how aggressive and advanced the cancer is. 
“It’s far better to draw a tube of blood once a month to moni-

tor cancer than to make patients undergo repeated surgical 
procedures,” says Edwin Posadas, MD, medical director of the 
Urologic Oncology Program at the Cedars-Sinai Samuel Os-
chin Comprehensive Cancer Institute and one of the project’s 
lead investigators. “The potential power of this technology lies 
in its capacity to provide information that is equal, or even su-
perior, to traditional tumor sampling by invasive procedures.”

Use of the chip for liquid biopsies could allow doctors to reg-
ularly and easily monitor cancer-related changes in patients, 
such as how well they’re responding to treatment. The team’s 
research also has advanced understanding of how prostate and 
other cancers evolve. The work earned the lead investigators a 
place in the U.S. Cancer Moonshot program, an initiative led 
by former Vice President Joe Biden that aims to help prevent 
cancer and make more therapies available to more patients.

An experimental device snags 
tumor cells like Velcro to speed 
cancer diagnosis and predict 
disease spread.

Actual 
Size

+>>
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Breathing 
Room
Cedars-Sinai investigators have identified a 
major cause of pulmonary fibrosis, a mysterious 
and deadly disease that scars the lungs and 
obstructs breathing. The disease, which has no 
known cure, appears to result from the failure of 
lung stem cells that help airways recover from 
injury.

Led by Paul W. Noble, MD — chair of the 
Department of Medicine, director of the 
Women’s Guild Lung Institute, and the Vera and 
Paul Guerin Family Distinguished Chair in 
Pulmonary Medicine — with research scientist 
Carol Liang, MD, the study focused on alveoli, 
tiny air sacs in the lung that are vital to breath-
ing. Alveoli are lined with cells that normally 
produce a substance to keep the air spaces open. 
In pulmonary fibrosis, they become abnormal, 
building up fibrous tissue in the lungs.

While previous research has been unable to 
explain why this happens, the Cedars-Sinai team 
found an answer in stem cells known as AEC2s. 
These cells are critical to repairing and regener-
ating epithelial cells in adult lungs.

In people with pulmonary fibrosis, something 
goes wrong with AEC2 cells. The study revealed 
that lung tissue from patients with the disease 
had far fewer of these cells than normal, and the 
AEC2 cells that were there were less able to 
regenerate. The investigators determined that 
this is likely due to lower concentrations of 
hyaluronan, a chemical substance that sits on 
the cell surface and promotes tissue repair and 
renewal. Further, in laboratory mice, the team 
discovered that deleting this substance produced 
the type of scarring found in pulmonary fibrosis 
after lung injury.

Additional studies will explore how hyaluro-
nan affects fibrosis — and how it might be 
restored in patients who need it.
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Prostate Lines

One out of every seven men eventually will be diagnosed with prostate cancer, 
the second-leading cause of cancer deaths among men in the United States. 
Researchers at Cedars-Sinai are working on game-changing, lifesaving 
diagnostics for prostate cancer patients. While most prostate tumors grow 
slowly and are not life-threatening, some spread to other organs — with fatal 
results. Michael Freeman, PhD, and Sungyong You, PhD, are finding ways 
to identify which patients are likely to develop aggressive types of the disease 
even if their tumors at first appear to be lower risk. 

“Once we figure out how genes are activated in the individual tumor, we 
can determine the best treatment,” says You, an assistant professor in the 
departments of Surgery and Biomedical Sciences. “We’ll be able to start 
treatment earlier for the 40 percent of patients who face aggressive tumors.” 

The new approach divides prostate tumors into three subtypes, each asso-
ciated with different levels of disease progression. “The findings could help us 
solve one of the biggest problems we face: reliably predicting who will 
develop the most dangerous forms of the disease,” says Freeman, director of 
Cancer Biology and Therapeutics Research in the Cedars-Sinai Department 
of Biomedical Sciences, the Ben Maltz Chair in Cancer Therapeutics, and the 

Predicting the most aggressive cases of cancer, even when initial signs confuse

study’s principal investigator. 
Today, physicians rely heavily on the Gleason 

grading system, which ranks cancer cells on a 
10-point scale based on how closely they 
resemble normal prostate cells. The lower the 
score, the lower the risk of an aggressive tumor. 
That system is imperfect, however. For example, 
patients with low-grade tumors often receive no 
treatment and instead are closely monitored 
under a strategy known as active surveillance. 
While this works well in many cases and avoids 
interventions such as radiation or surgery when 
unnecessary, the new study suggests that some 
patients require more assertive treatment. 

“Correctly predicting each patient’s individual 
needs will lead to ever better outcomes and make 
these challenges a thing of the past,” says Free-
man. “And that’s something we can all celebrate.”
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Your strength is
cancer’s weakness.
I’ll help you fi nd it.

At Cedars-Sinai, we treat cancer with science. 
We treat cancer with research. 
But we also treat cancer with people.

Offi ces in West L.A., Beverly Hills and Santa Monica
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A study by Cedars-Sinai investigators is provid-
ing clues to some of the mysteries surrounding 
the human immune system, which is the body’s 
defense against harmful microbes.

The team has discovered that an enzyme as-
sociated with energy production also plays a key 
role in boosting immunity to disease. The study 
reveals that the enzyme hexokinase functions 
as an alert system for the body: It stands guard 
against bacteria, alerts the immune system 
when it identifies an attack, and then initiates 
a defense. The enzyme accomplishes all of this 

Cardiologists at Cedars-Sinai have modified a 
tried-and-true surgical procedure to successfully 
treat the most common heart problem among 
extremely premature babies.

Patent ductus arteriosus (PDA) occurs when a 
passage in the heart — that allowed blood to by-
pass the lungs in utero — does not seal correctly 
after birth. The condition leaves the newborn 
baby with flooded lungs from overcirculation. 

The standard surgical treatment for adults 
and older children with PDA involves inserting a 
catheter into the artery to safely close the bypass. 
But extremely premature babies are too fragile to 
undergo this procedure and survive its complica-
tions. Investigators adapted the standard PDA 
technique using a tiny catheter inserted through 
the vein in the leg with ultrasound guidance. 

Cedars-Sinai surgeons, in close collaboration 
with experts in neonatology, and thanks to spe-
cialized equipment, do the delicate work without 
taking the infant from the protective environ-
ment of the Neonatal Intensive Care Unit. “Other 
researchers have looked into this, but no one had 
come up with a good way to treat PDA in these 
fragile babies — particularly at the bedside,” 
says Evan M. Zahn, MD, director of the Guerin 
Family Congenital Heart Program in the Cedars-
Sinai Heart Institute and director of Pediatric 
Cardiology at Cedars-Sinai. He co-developed the 
minimally invasive transcatheter procedure.

“We were able to adapt a commercially avail-
able device to work remarkably well for these 
babies, with a success rate of 88 percent. The 
next step will be to have a PDA device designed 
specifically for these tiny babies,” Zahn says.

This investigational PDA device and technique 
will be studied in a multi-center U.S. clinical trial 
directed from Cedars-Sinai.

Beware of 
Watchdog Enzyme

Eighteen patients are about to receive 
an investigational stem cell/gene 
therapy combination that may stall 
progression of amyotrophic lateral 
sclerosis (ALS). Investigators at the 
Cedars-Sinai Board of Governors 
Regenerative Medicine Institute can test 
the drug thanks to recent approval from 
the Food and Drug Administration. 

No effective treatment currently 
exists for ALS, which causes progres-
sive paralysis and is ultimately fatal. 
This new combination approach 
involves engineering stem cells to 
produce an important protein called 
GDNF. It may protect the motor 
neurons that enable impulses to pass 
from the brain or spinal cord to a 

muscle. The investigators deduced 
that if motor neurons could be kept 
alive by adding supporting cells that 
make GDNF, then patients with ALS 
could retain the ability to move 
despite the disease’s encroachment.

“Any time you’re trying to treat an 
incurable disease, it is a long shot, but 
we believe the rationale behind our 
new approach is strong,” says Clive 
Svendsen, PhD, the institute’s director 
and the Kerry and Simone Vickar 
Family Foundation Distinguished 
Chair in Regenerative Medicine. 
Svendsen has spent a dozen years 
developing the treatment with 
funding from the California Institute 
for Regenerative Medicine. 

New Combo Treatment for ALS

A common enzyme reveals itself as an alarm for 
the immune system.

by binding to sugar in the cell walls of harmful 
bacteria, thus activating proteins to trigger an 
inflammatory response against the assailants. 
The finding helps explain how the immune sys-
tem “knows” certain bacteria are harmful. 

Hexokinase is not specific to the immune 
system — it’s also a common enzyme that’s 
necessary for cells to utilize glucose as a source 
of energy. “The dual role of this enzyme in 
metabolism and innate immunity is surpris-
ing,” says David Underhill, PhD, the Janis and 
William Wetsman Family Chair in Inflamma-
tory Bowel Disease, research scientist in the F. 

Widjaja Foundation Inflammatory Bowel 
and Immunobiology Research Institute 

at Cedars-Sinai, and the study’s prin-
cipal investigator.

The discovery of hexokinase’s 
two functions has far-reach-

ing implications. It may 
help explain why chronic, 
low-level inflammation 
is often found in patients 
with obesity, Type 2 dia-
betes, and coronary artery 
disease. These serious 
conditions, which affect 
millions of Americans, are 
intertwined with metabo-

lism, the chemical process 
by which the body uses food 

and other substances to make 
energy, grow, and heal. 

A tiny 
catheter, 
about the 
diameter of 
a cocktail 
sipping 
straw, helps 
surgeons 
repair 
preemies’ 
hearts.

Stem Cells 
Enlisted 

Military veterans will be 
among the first 
patients to receive an 
investigational therapy 
that deploys stem cells 
sourced from the heart 
itself. This is part of a 
U.S. Department of 
Defense-funded 
clinical trial led by 
Cedars-Sinai Heart 
Institute investigators 
to study a common 
but difficult-to-treat 
form of heart failure.

The work builds on 
the results of a Heart 
Institute study 
published last year 
involving a condition 
called heart failure 
with preserved ejection 
fraction. The disorder 
causes the heart 
muscle to become so 
stiff that its pumping 
chambers cannot fill 
properly with blood. It 
can lead to fluid 
congestion and is 
particularly common in 
women and patients 
who also have 
diabetes, obesity, or 
hypertension. The 
grant also calls for 
Cedars-Sinai research-
ers to continue 
investigating how and 
why heart stem cells 
are effective in treating 
laboratory rats with the 
condition.

The clinical trial will 
take place at two 
South Carolina sites: 
the Ralph H. Johnson 
Department of 
Veterans Affairs 
Medical Center and the 
Medical University of 
South Carolina.



SPRING 2017   |   DISCOVERIES   |   17

N N&

To me, it’s more than 
treating cancer. 
It’s treating your life after it.

At Cedars-Sinai, we treat cancer with science. 
We treat cancer with research. 
But we also treat cancer with people.

Offi ces in West L.A., Beverly Hills and Santa Monica

EARLY ’90S
Targan gathers an international group of investigators to study IBD 
from all vantage points. Wide variability in symptoms and response 
to treatments suggests many more forms of IBD than the two 
primary classifications: Crohn’s syndrome and ulcerative colitis. 
Higher risk among Ashkenazi Jews and the observation that the 
disease runs in families indicate a genetic component. 

1992
Targan’s group moves from UCLA to Cedars-Sinai. 
The NIH awards the first in a special category of 
grants that support a multidisciplinary approach. 
The team’s work targets two questions: 1) What is 
the nature of the genetic complexity of IBD? and 2) 
What immune system switch is flipped to turn a 
brief inflammatory response into a chronic one?

1993
The investigators build on their discoveries of 
IBD-associated blood markers and genetic abnormalities 
to form a clearer picture of the different types of the 
disease. Based on these findings, they launch the 
signature Cedars-Sinai approach to IBD treatment.

2002
The IBD team embarks on a 
15-year effort to define the 
contribution of a novel protein, 
TL1A, to IBD, ultimately showing 
that it is a master regulator of 
inflammation. This pivotal 
discovery will lead to efforts to 
develop a drug to counteract 
TL1A’s effects.  

2000 
Resurgent interest in the role of intestinal microbes, aka the microbiome, 
combined with advanced genetic analysis technology, leads to intense 
focus on how genes and the microbiome interact in IBD. A Cedars-Sinai 
priority on merging basic science with clinical practice lays the groundwork 
for the IBD translational medicine program (launched in 2007). 

2005
Through the manipulation of certain 
genes, improved animal models better 
reflect human IBD, leading to insights 
about complicated forms of the disease. 2007

A transformational donation from the F. Widjaja Foundation 
names the institute, fostering the creation of unique 
programs. This and other generous gifts allow the luxury of 
taking chances with high-risk/high-reward, integrated 
science not possible with conventional funding. 

2012 
Institute investigators are the first to define a role played by intestinal 
fungus in IBD, opening a novel area of study and potential treatments. 
The Cedars-Sinai IBD Drug Discovery and Development Unit is 
established to accelerate the speed at which scientific concepts can be 
applied to treat IBD by defining the genetic and biologic characteristics 
of patient populations most likely to respond to new therapeutics.

2014-2016 
Stem cell research makes possible human intestinal 
models of IBD and new treatment opportunities.

2017
To date, 20,000 individuals have participated in research at Cedars-
Sinai to usher in an era of precision medicine for IBD. The institute 
continues to aim for improving care for patients, wherever they live. 

Inflammatory bowel disease (IBD), a disorder that 
affects more than 3 million Americans, is in fact 
several diseases, each with a different biology. This 
hypothesis has anchored decades of groundbreak-
ing research led by Stephan Targan, MD, director of 
the F. Widjaja Foundation Inflammatory Bowel and 
Immunobiology Research Institute at Cedars-Sinai 
and the Feintech Family Chair in Inflammatory 
Bowel Disease.

The National Institutes of Health (NIH) recently 
awarded Targan’s research team the final install-
ment in a series of prestigious grants that fueled a 
quarter century of discovery. This timeline traces 
the research from the seed of a great idea to 
tangible advancements that are improving the lives 
of people around the world.

1995 
The team discovers that a 
protein known as TNF plays a 
role in Crohn’s syndrome. 
Targan leads the first trial of a 
biologic — a therapy derived 
from a living organism — to 
target TNF. The researchers 
introduce noninvasive 
diagnostic tests and methods 
of predicting drug toxicity and 
optimal dosing. 

A STUDY DIGEST
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Mover and 
Shaker: Jennifer 
Anger, MD
By Jeremy Deutchman
 

She has mastered the rhythm  
of success. This distinguished  
scientist and urologist — and 
sometimes salsa dancer — is 
blazing a trail to improve  
women’s health. Here, she shares 
her thoughts on advancing robotic 
surgery practices, mentoring 
young physicians, and bridging 
medicine’s gender gap.

&

Q: What drew you to specialize in urology?
A: I always knew I wanted to go into surgery; I loved being in the operating 
room. The teachers I had in urology were amazing. And there was a real need for 
more women in the field. Even now, only 8 percent of urologists are women, 
while women make up about 30 percent of urologic patients. That’s a serious 
representation gap.

Q: In your clinical practice, what type of cases do you see most often?
A: I perform robotic surgery to repair pelvic organ prolapse — the descent of  
the pelvic organs, such as the bladder, through the vaginal wall. Various factors 
drive development of the problem, from aging and genetics to the stresses  
of childbirth.

Q: What are some of the challenges you face in treating this issue?
A: One of the biggest hurdles I encounter is social stigma. For many women, 
pelvic organ prolapse is a disease of shame and silence. As we continue to  
raise awareness about the problem, we are able both to minimize any  
perceived embarrassment and reassure patients that this is something we  
can successfully navigate.

Q: What role does research play in advancing positive outcomes for your 
patients?
A: My experience with robotic surgery piqued my interest in human factors 
research — studying the interface between humans and systems, with the goal of 

Q
A

maximizing safety and efficiency. My colleague Ken 
Catchpole is a human factors practitioner. He and I 
studied flow disruptions, which refer to environ-
mental factors, equipment distractions, and 
communication breakdowns that can interfere with 
surgery. We found that, by implementing specific 
training techniques, we can improve safety as well 
as efficiency, such as turnaround time, in surgery.

Q: Is teaching part of your portfolio?
A: Yes. I came to Cedars-Sinai in 2010 to be a 
mentor for the new residency program in urology. 
In fact, we just graduated our first chief residents, 
and they both went on to academic fellowships in 
urology. Now we’re working to establish a fellow-
ship in female pelvic medicine and reconstructive 
surgery at Cedars-Sinai, so we’ll be able to train 
urologists and gynecologists who have already 
completed their residency to become specialists in 
this field.
 
Q: What advice do you have for women 
considering a career in urology?
 A: I always like to encourage women to pursue 
those fields where there aren’t enough of us. What I 
tell them is it takes a great team, particularly when 
it comes to balancing career and children. I have 
collaborative partners, amazing nurses, and 
wonderful front office staff as well as an encourag-
ing husband and a mom who is incredibly helpful. 
With the right support in place, anything is 
possible.

Q: What makes Cedars-Sinai an ideal place for 
your work?
A: I’m a big believer in the importance of team 
effort, and the people here are extraordinary, from 
the basic scientists to the medical staff. Based on the 
strength of our collaborations, our team became a 
site for the Multidisciplinary Approach to the Study 
of Chronic Pelvic Pain Research Network, which is 
funded by the National Institutes of Health. This is 
an incredibly supportive environment, and that 
translates to real results.

JENNIFER 
ANGER, MD

PROFESSIONAL 
INSPIRATION
Anger’s father, a retired jazz 
pianist, always wanted to be 
a doctor and was an 
inspiration to his daughter 
from a young age. Her own 
fascination with science and 
a passion for caring for 
people made medicine a 
good match.

NOTABLE 
PUBLICATION
Appearing in the Journal of 
Surgical Research — and 
supported by a grant from 
the National Institutes of 
Health — Anger and 
Catchpole’s analysis of 
surgical flow disruptions 
identifies opportunities for 
improvements in robotic 
surgery.

PERSONAL 
COLLABORATION
Anger and her husband, 
Lowell, have three children 
whose passions range from 
drumming to basketball to 
creating anime (a style of 
Japanese animation).

SIDE PROJECT
Time spent in Spain and 
Colombia sparked Anger’s 
love of Latin dance, which 
she shares with others as a 
Zumba instructor.
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QUESTION
How does brain health affect the rest of 
the body?

EXPERTS
Dean Sherzai, MD, PhD, and Ayesha Z. 
Sherzai, MD, Co-directors, Cedars-Sinai 
Alzheimer’s Disease Prevention Program

WHAT THEY KNOW
Staying agile is key. To care for the brain is 
to maintain the ability to imbue life with 
quality and purpose. The brain is a 
connecting organ: Each neuron can make 
20,000 to 30,000 connections with other 
cells, and evidence shows that healthy 
agers hang on to more connections in their 
80s and beyond. We know that exercise 
grows the parts of the brain responsible for 
memory, and that engaging in challenging, 
novel tasks helps build new connections. 
Disease development starts early in 
degenerative conditions such as Alzheim-
er’s and Parkinson’s, but preventive 
measures such as good nutrition, exercise, 
sleep, and stress reduction can preserve 
brain health.

Age: A Biological Guide 
to Longevity
Conversations about age tend to go in one of two directions: a gripe about 
its pitfalls or a fanciful chat that taps into the human longing for immortal-
ity. But aging is as fundamental as time itself and, according to a slew of 
experts at Cedars-Sinai, we would do well to concern ourselves with doing 
it healthfully (griping optional). So in the interest of demystifying aging 
and encouraging longevity, Discoveries presents a scientific guide to the 
force of time on the human organism. By SARAH SPIVACK LaROSA

AND ANOTHER THING
“Sugar is the energy source of the brain, 
but it should be consumed in slow-release 
form, as in complex carbohydrates. Pure 
sugar in your cells is like putting a 1971 
Ford Pinto on nitro fuel 24 hours a day. 
The engine will burn out — the engine in 
this case being the mitochondria that 
power the cell.”

QUESTION
Women live a few years longer than men, 
but do the sexes age differently?
 

blood pressure, high “bad” cholesterol, and 
low “good” cholesterol. Research on the 
impact of estrogen on the brain may reveal 
even more: Withdrawal of estrogen leads 
to foggy thinking, as in the postpartum 
period, and may affect women in meno-
pause as well.

AND ANOTHER THING
“My latest research is studying how low 
estrogen levels affect the immune system 
and how this, in turn, is connected with 
heart disease. The data is preliminary, but 
we have found that lower estrogen levels 
are associated with higher levels of 
inflammation in the body, which can lead 
to disease states, including heart disease.”

QUESTION
Why are older adults more prone to 
infections?

EXPERT
Moshe Arditi, MD, Executive Vice 
Chair for Research, Department of 
Pediatrics; Director, Division of Pediatric 
Infectious Diseases and Immunology; 
GUESS?/Fashion Industries Guild Chair 
in Community Child Health

WHAT HE KNOWS 
Testosterone supports immunity. Aging is 
like infancy in terms of diminished 
immune function. Vaccine response falls 
off and the immune system is sapped. 
One important mechanism, especially in 
men, is the way testosterone interacts 
with immune cells. When the hormone 
dwindles with age, the cells that kill 
bacteria, viruses, and even cancerous cells 
are hamstrung. Tumors metastasize more 
easily and infections can gain a foothold.

AND ANOTHER THING
“As we examine the mechanisms of aging, 
the goal is to allow people to live more 
productively. The idea is not to sit at home 

at 107 years old but to have the mental 
and physical capacity to write, paint, do 
science, or some other pursuit. That is 
what I get excited about.”
 
QUESTION
Is there any way to reverse aging? 

EXPERT
Helen Goodridge, PhD, Research 
Scientist, Board of Governors 
Regenerative Medicine Institute

EXPERT
Chrisandra Shufelt, MD, Associate 
Director, Barbra Streisand Women’s 
Heart Center at the Cedars-Sinai Heart 
Institute

WHAT SHE KNOWS 
Estrogen influences the whole body. 
Estrogen plays a key role in almost all 
tissues and cells; therefore, aging in 
women is influenced by the decrease of 
estrogen in menopause. The most 
well-known effect is bone loss, but the 
hormonal shift also is linked to increased 
cardiovascular risk factors such as high 

WHAT SHE KNOWS
Young blood is powerful. Vampiric as it 
seems, an influx of young blood can 
reduce some effects of aging in mice. 
Immune cells produced in the bone 
marrow are released into the blood where 
they help maintain all the body’s tissues, 
so Goodridge gave older mice bone 
marrow transplants from their youthful 
counterparts.

(continued on page 46)

DIVING DEEPER
“Alzheimer’s is probably not a disease that is simply present or absent,” wrote 
the scientist who started the Nun Study, a landmark effort that began in 1986 
examining the lives, diaries, and brains of 678 nuns in Minnesota. One nun, 
Sister Mary, maintained good cognitive function until her death at 101 years old, 
despite having a brain stippled with the hallmarks of Alzheimer’s. Various 
reasons were posited for this, but Dean and Ayesha Sherzai favor one interpre-
tation: “Even with shrunken brains and pathology, Sister Mary and some of the 
other nuns appeared relatively normal. They had complex vocabularies, as 
evidenced in their diaries, and were more socially active throughout life. Mental 
and social activity seem to create connections that confer resilience in the face 
of significant pathologies that accumulate with aging,” Dean Sherzai says.
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Think

A
sk 10 small 
children whether 
boys are different 
than girls and, 
guess what, they 
will all say “yes”! 
But many of the 

best-educated members of society — the 
physicians and medical researchers who 
understand the intricacies of the human 
body — apparently have forgotten what 
every child knows.

Medical researchers have paid scant 
attention to sex differences until very 
recently. Clinicians often become 
gender-blind in the exam room, doling 
out diagnoses and prescriptions in the 
same way for both sexes. The result is that 
women too often are misdiagnosed, 
overprescribed, or otherwise harmed by a 
medical system that has been designed 
predominantly around the male body.

The fact remains that, today, most 
diseases, medications, health behaviors, 
and health prevention strategies have 
not been studied in a way that helps 
women as much as men. Even when 
differences are revealed, clinicians may 
not be informed — or may not inform 
their patients.

And the differences are striking. Most 
drugs (80 percent) withdrawn by the 
Food and Drug Administration between 
1997 and 2000 were removed in part 
because they posed greater health risks 
or adverse health effects in women. 

Sex Matters
By “sex” I mean biologic sex, not that other kind. And by “matters,” 
I mean whether you are female or male makes a difference in health, 
disease, and patient care. 

These medications were never even 
studied in women, only in men. We now 
know that many drugs are metabolized 
differently by women’s bodies, for 
reasons related to hormone and size 
differences, but we do not routinely 
change dosages for women. Common 
drugs that fall into this category are the 
heart medications digoxin and proprano-
lol as well as the blood thinner warfarin.

One of the most important discoveries 
about the variations between women and 
men was made right here at Cedars-Sinai 
by Noel Bairey Merz, MD, and the team 
she directs at the Barbra Streisand 
Women’s Heart Center. They found that 
women experience different heart attack 
symptoms than men because what causes 
heart attacks in women is different than 
what causes them in men. Until that was 
uncovered, women experiencing heart 
attacks often were misdiagnosed and 
dismissed — some even dying unnecessar-
ily. We also know that underlying disease 

compare those women to men in any of 
the findings. The NIH also has acted to 
correct what it called “an over-reliance on 
male animals and neglect of attention to 
the sex of cells” in preclinical research. 
The sex problem is present at every level 
of research.

Why the reluctance to study women? 
One major reason is that women are 
complicated. The menstrual cycle means 
their hormones fluctuate; those on birth 
control may exhibit different levels than 
those who are not; they go through 
menopause — more fluctuation! — with 
some using hormone replacement and 
others not. But just because women are 
more complicated does not mean the 
medical community should accept lack of 
knowledge, or generalize for women from 
studies on men. The human organism is 

complex in many ways, but we do not 
allow this to stop us from studying the 
genome, or cancer, or stem cell technology.

It is time to raise awareness more 
broadly and insist that we include 
women in all appropriate clinical studies 
and provide sex-related results. In 2016, 
at Cedars-Sinai, Dr. Bairey Merz and I 
launched a lunch-and-learn series on 
gender medicine to help educate our 
colleagues. Topics we have covered 
include sex and the brain (neuro-psychi-
atric sex differences), sex differences in 
the heart, and sex differences in the 
emergency department. We also have 
begun to establish a list of Cedars-Sinai 
faculty who can offer expertise in sex 
differences related to other areas of 
health and disease.

The goal of gender equity in health 

often acts differently in the sexes. For 
example, diabetes in women infers a 
much higher risk of coronary heart 
disease than it does in men.

The National Institutes of Health 
(NIH) tried to implement changes to 
remedy these disparities in care in 1993 
with the NIH Revitalization Act. It 
mandated that all clinical trials funded by 
NIH must include women and minorities 
(unless the research question was specific 
to one gender, as in prostate cancer). Yet 
by 2009, only 38 percent of participants 
in these trials were women, and only 14 
percent compared women to men. Others 
threw women into the mix but did not 
bother to analyze sex differences, and 
some didn’t include women at all. Even a 
study on LDL-C cholesterol levels and 
cardiovascular risk published in 2016 in 
the Journal of the American Medical 
Association — the premier academic 
publication — was made up of only 24 
percent women and, importantly, did not 

Gender-blind exam rooms lead to women 
too often being “misdiagnosed, overpre-
scribed, or otherwise harmed by a  
medical system that has been designed 
predominantly around the male body.”

Kilpatrick is chair of the Department of Obstetrics and 
Gynecology, is associate dean for faculty development, 
and holds the Helping Hand of Los Angeles Chair in 
Obstetrics and Gynecology. She is associate editor of 
the American Journal of Obstetrics and Gynecology 
and sits on the editorial board of Contemporary 
Obstetrics and Gynecology. Her clinical and research 
expertise extends to the management and outcomes 
of very preterm birth as well as maternal morbidity and 
mortality, and hypertension in pregnancy.

ABOUT DR. KILPATRICK

research cannot be met by the profession-
als alone. I encourage every reader of this 
magazine to volunteer for appropriate 
clinical studies, ask your doctor whether 
your treatments affect women differently 
than men, and advocate for the best care 
for women.

By SARAH KILPATRICK, MD, PhD
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DEMAND OUTSTRIPS SUPPLY 
One of the biggest problems facing transplant patients and 
doctors is the shortage of donated organs. Whether you’re wait-
ing for a kidney, heart, pancreas, liver, or lung, demand out-
strips supply — and patients sometimes die while languishing 
on a national waiting list that adds a new name every 10 min-
utes. The number of donated hearts in the U.S. has barely 
changed in 30 years, hovering at around 2,000 annually — far 
short of the 50,000 to 100,000 needed. The 5,000 donated 
livers don’t come close to covering the 17,000 pa-
tients waiting for one. The problem is sure to 
become more acute as the population ages, 
multiplying the number of people who eventu-
ally may need a new organ. At the same time, 
the donor pool keeps shrinking, albeit for a 
positive reason: Advances in safety, such as hel-
met and seatbelt laws, make accidents — the leading 
source of donated organs — less likely to be fatal. But Cedars-

Michelle M. Kittleson, MD, PhD, cardiologist:  
TRANSPLANT ORGANS WITH MINOR IMPERFECTIONS. 
“We should consider transplanting organs that meet most but 
not all criteria for transplantation,” Kittleson says. Unlike in the 
U.S., in Europe it is standard practice to use, if need be, an “ex-
tended-criteria” organ — one that is not pristine. “A heart with 
minor imperfections might give a patient 10 or more good 
years,” she says. “It’s better than dying from end-stage 
heart failure. If U.S. programs were more open to 
less-than-perfect hearts, we could save more lives.”

Kittleson is a cardiologist at the Cedars-Sinai Heart 
Institute. Her areas of expertise include advanced heart 
failure, transplant cardiology, and cardiovascular disease. 

Tram T. Tran, MD, hepatologist:
TREAT UNDERLYING ILLNESSES THAT HARM 
LIVERS. 
If a patient with hepatitis B dies, that liver can’t be transplanted. 
“The rules dictate that we can’t use diseased organs,” Tran says. 
But new breakthroughs in treating underlying diseases also will 
increase the donor pool. With the recent discovery of a cure for 
hepatitis C, for example, the number of healthy donated livers 

“or prevent people from damaging their livers through alcohol 

the donor pool and reduce the number of people who need a 
new liver. It’s a win-win. And it’s within reach.”  

Tran is medical director of Liver Transplantation at the Cedars-Sinai 
Liver Disease and Transplant Center. She specializes in liver disease, 
failure, and transplantation as well as immunotherapy and infectious 
diseases. 

together states that share a history of closeness 
and cooperation, such as those in New Eng-
land. “The trouble is that some of the regions 
have far more people than others,” Klein says. 
“Patients are stuck in whatever region they 
happen to live in.”

Some areas, such as California and New York, 
also receive a greater number of sick people 
— including the most challenging cases — be-
cause of the abundance of excellent medical 
facilities. That means more people competing 
for few organs. 

The inequities lessen dramatically if you re-

to four. While bureaucratic obstacles have made 

direction: Soon, there will be eight rather than 
11 regions. “That’s good, but it’s not enough,” 
Klein says. “We need a major push to get this 
down to four regions and make the system eq-
uitable for all Americans.” 

Klein is director of the Cedars-Sinai Comprehensive 
Transplant Center and the Esther and Mark Shulman 
Chair in Surgery and Transplantation Medicine. His 
areas of expertise include liver disease, transplanta-
tion, and immunobiology. He helped establish rules 
and guidelines for the nation’s transplant system and 
is former chair of the United Network of Organ Shar-
ing’s Liver and Intestinal Transplantation Committee. 

A THING OF THE PAST
Sometimes, the ideal solution is the one you don’t need to use 

adage “an ounce of prevention is worth a pound of cure” will 
truly take hold. Also, even as underlying diseases develop, new 
treatments and cures could make the need for organ transplan-
tation much less common than it is today. 

Eduardo Marbán, MD, PhD, cardiologist and heart researcher: 
REVERSE HEART DAMAGE. 

That means intensifying research on diseases thought to be 
incurable so patients can be healed without resorting to do-

-
reversible’ damage to hearts may, in some cases, be reversible,” 

attack patients have yielded encouraging results. If we can heal 
the heart instead of removing it, transplants might be avoided.” 

To that end, science may have much to learn from the animal 
kingdom. For example, newts regrow limbs after amputation. 

Jaime D. Moriguchi, MD, cardiologist: 
PAY IT FORWARD. 

donor-shortage dilemma. First, if your loved one was lucky 

your family to become donors, then have each convince an-

major outreach program to inspire people to become donors. 
“I’d like to see news programs air positive stories about trans-

of the need, the shortage, and the good they can 
do with no risk to themselves.” Third, make 
organ donation the default setting, as some 
countries in Europe do. Instead of opting in, 

everyone would be an organ donor unless they 

Moriguchi is medical director of the Mechanical Circula-
tory Support Program at the Cedars-Sinai Heart Institute. His areas of 

expertise include advanced heart failure and transplant cardiology. 

Fardad Esmailian, MD, thoracic and cardiac surgeon: 
PRESERVE DONATED ORGANS LONGER. 
Donated hearts don’t last long outside the body. “We have a 
window of about three to four hours from the time a donor 
dies to when the heart must be transplanted into the waiting 
patient for the best outcome,” Esmailian says. “We need a 

better method to preserve hearts for a longer period of 
time so more patients can be helped.” 

Care System, a breakthrough technology also known 
as “heart in a box.” The investigational device could 
potentially allow clinicians to store a donated heart 
for up to twice as long as currently possible, dra-

matically increasing the heart’s viability. Sometimes, 
brain death triggers temporary dysfunction of the 

heart, but given a little time, the heart will heal. “If such 
hearts could be stored properly until the dysfunction revers-

es,” Esmailian says, “it would increase the pool of hearts that 
are healthy enough to be transplanted by some 20 percent.” The 
device, already in commercial use in Europe and Australia, 
awaits Food and Drug Administration (FDA) approval. 

Esmailian is surgical director of Heart Transplantation at the Cedars-
Sinai Heart Institute. His areas of expertise include transplant cardiology 
as well as mitral valve surgery, aortic valve surgery, coronary artery bypass 
surgery, and ventricular assist devices. 

Andrew Klein, MD, transplant surgeon: 
MAKE THE SYSTEM FAIR. 
The way donated organs are distributed across the U.S. is unfair 
and must change to better match supply and demand, accord-
ing to Klein. The system is divided into 11 regions, clustering 

says. “I see organ transplantation as nothing more than an in-
terim technology, tiding us over until we know how to make sick 

Marbán is director of the Cedars-Sinai Heart Institute and one of the 
world’s leading cardiologists and heart researchers. His pioneering re-
search, focusing on the molecular and cellular mechanisms involved in 
heart disease, has translated into key advances in stem cell treatments 
for heart attack and heart failure. 

Danny Ramzy, MD, PhD, thoracic and cardiac surgeon:  
BECOME YOUR OWN ORGAN DONOR. 
“There is only one way to end the shortage problem while also 
ending organ rejection and the dangers of immunosuppression,” 

-
ogy has brought Ramzy’s dream within reach. Induced plu-
ripotent stem cells (iPSCs) are created from an adult cell, then 
transformed to mimic embryonic stem cells that can be grown 

to iPSCs, the day is nearing when scientists will be able to 
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Michael Adams, lung transplant recipient: 
MAKE AFTERCARE EASIER ON PATIENTS. 

Adams had been waiting for two new lungs, but hope was fad-
ing. Before nightfall, his fortunes changed. He received a call 
telling him that new lungs were available for him. The surgery 
at Cedars-Sinai took place the next day. 

-
ful. While he has no true complaints, and sings the praises of 

his surgical team, he hopes one thing will change. “The 
amount of medication we need can feel over-

whelming,” he says of the drugs that stop 
his body from rejecting the donated 

lungs. “I will likely have to take 20 
different drugs every day for the rest 

to condense those drugs into fewer 
pills, it would ease some of the 
challenges of living with a trans-

planted organ.” 
Adams  lives in San Diego, where he fre-

quently speaks in schools and hospitals on the 
importance of organ and tissue donation. 

 
Xiaohai Zhang, PhD, immunogenetics expert: 
CONVINCE THE BODY TO ACCEPT THE NEW ORGAN. 
The body tries to reject a donated organ because it does not 
recognize it as part of itself. “If we can convince the body that 
the new organ belongs there, we’ll conquer one of the biggest 

problems in transplant medicine,” Zhang says. One way 
is to inhibit expression of certain genes in the re-

cipient. Zhang wants to take the research to the 
next level, focusing on not only the recipient 

but also the donor. 
“Using a revolutionary gene-editing tech-

nique called CRISPR-Cas9, we can do 
something that was impossible just a few 
decades ago: We can change the way a gene 
behaves,” he says. “I believe we can stop do-
nated organs from expressing the genes that 

throw the recipient’s immune system into 
overdrive.” He notes that the technology is in 

its infancy, but it’s shown a lot of promise in 
animal models. “We’ll get there,” Zhang says. 

Zhang, a diplomate of the American Board of Histocompat-
ibility and Immunology, is director of the HLA and Immunogenetics 

Laboratory at Cedars-Sinai’s Comprehensive Transplant Center. 
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custom-build new organs to replace those that are failing. “The 
technology still has far to go,” Ramzy explains, “but we’re getting 
ever closer to creating organs that are a perfect genetic match 
for every patient. That’s the holy grail, and I’m hopeful that I 
will see it during my lifetime.” 

Ramzy is director of Robotic and Minimally Invasive Cardiac Surgery 
and surgical director of Lung Transplantation. He specializes in cardio-
thoracic surgery. 

Clive Svendsen, PhD, stem cell scientist: 
GROW PART OF A NEW ORGAN. 
It may take some time before a whole organ can be 
grown out of stem cells. In addition, some organ 
systems, such as the nervous system, are so 
complex that transplantation may be impos-
sible. Still, an elegant solution may exist. “We 
could simply replace only the part of the or-
gan that’s sick,” Svendsen says. His team has 
successfully injected stem cells into brains and 
spinal cords and observed the damaged tissue 
rejuvenate. “The stem cells seem to migrate to 
the diseased areas,” he explains. “As the technol-
ogy evolves, we may be able to slow the progression 
of serious diseases of the nervous system like ALS [amyo-
trophic lateral sclerosis] and Parkinson’s.” He soon may see his 
research translate into a viable treatment of the future: The 
FDA just approved a Phase I clinical trial for ALS.

Svendsen is professor of Medicine and Biomedical Sciences at Cedars-
Sinai, director of the Board of Governors Regenerative Medicine Institute, 
and the Kerry and Simone Vickar Family Foundation Distinguished Chair 
in Regenerative Medicine. He also heads the Svendsen Laboratory, which 
focuses on stem cell technology to battle neurodegenerative diseases 
such as ALS, Huntington’s, Alzheimer’s, and Parkinson’s. 

Joyette Jagolino, RN, transplant nurse: 
CONFRONT THE OBESITY EPIDEMIC. 
“It is my dream that someday transplant-
ing organs no longer will be necessary,” 
Jagolino says. “That may never happen, but 
awareness about disease prevention and a health-
ier lifestyle are steps in the right direction.” According to 
The State of Obesity: Better Policies for a Healthier America, “if we 
fail to change the course of the nation’s obesity epidemic, the 

-
can history to live shorter, less healthy lives than their parents.”

Obesity can lead to diabetes and hypertension, the two most 
common causes of kidney failure. Overweight patients experience 
increased risk for heart disease, stroke, and fatty liver disease. If 
the obesity rate were lower, the incidence of organ failure could 
be reduced as well.

Jagolino is the service line manager at Cedars-Sinai’s Comprehen-
sive Transplant Center. 

ible with most donated organs. Only about 10 percent of such 
patients can receive a transplant. Treatment with intravenous 
gamma globulin (IVIG) raises that number to 35 percent and, 
if IVIG is combined with the drug rituximab, the compatible 

-
ed for use in transplantation by researchers led by Stanley C. 

Transplant Immunology Laboratory at the Cedars-Sinai Com-
prehensive Transplant Center, and medical director of the cen-
ter’s Kidney Transplant Program. 

“The problem is that some  payers do not cover 
desensitization treatments, and that should 
change,” Vo says. One year of dialysis 

-

year are $19,000.  “Paying for desen-
sitization therapies would actually 
save money.”

Vo is administrative director of the 
Transplant Immunotherapy Program at 
the Cedars-Sinai Comprehensive Transplant 
Center. She previously was a clinical research 
coordinator for the Cedars-Sinai Center for Kidney and 
Liver Diseases and Transplantation. 

Lawrence S. Czer, MD, cardiologist:
GIVE DOCTORS TIME TO RUN CRUCIAL  
HEART TESTS. 
In an ideal world, every donated heart would be matched per-
fectly to a waiting patient. The reality is more challeng-
ing. “Since a heart is only viable for a few hours after 
being removed from a donor,” Czer says, “there is 
not enough time to coordinate the HLA match-
ing, which is based on the HLA blood test in 
the patient and in the donor.” An HLA test 
looks for human leukocyte antigen to reveal 
whether the patient and donor are well-
matched. 

hours to coordinate HLA matching between 
patient and donor. “For the heart, we’re forced to 
rely only on blood type and body size,” Czer says. 
The HLA test must be conducted later, when the 
heart is already in the patient, to determine how much 
immunosuppressant medication will be needed. Keeping 
the heart viable longer could potentially allow enough time for 
HLA matching between each donor and patient.

Czer is medical director of the Heart Transplant Program, associate 
medical director of the Mechanical Circulatory Support Program, and 
co-medical director of the Cardiothoracic Surgery Database at Cedars-
Sinai. His areas of expertise include transplantation, cardiomyopathy, 
congestive heart failure, immunotherapy, and myocarditis. 

OVERCOMING REJECTION 
The body is hardwired to repel invaders, and when it receives 
an organ transplant, the immune system goes into overdrive 
trying to expel it. That’s why transplant patients take immuno-
suppressant drugs for the rest of their lives. The drugs work 
well — so well that patients can end up in a Catch-22: If the im-
mune system is successfully weakened, the body stops trying 
to reject the new organ but becomes vulnerable to serious dis-

eases, including cancer and cardiovascular disease. Im-
munosuppressant drugs also can trigger side effects 

such as high blood pressure and kidney failure. 
The brightest minds in transplantation are 

working on this challenge. 
 

Donald C. Dafoe, MD, transplant surgeon  
and scientist:  
RESTORE THE PANCREAS.  

to treat Type 1 diabetes, an autoimmune 
disease in which the immune system attacks 

the pancreas and destroys insulin-producing 
cells (also known as beta cells). Without insulin, 

blood sugar levels rise to dangerous levels. “We can 
transplant the pancreas, but the surgery is reserved mainly for 
those with kidney failure from diabetes who need a kidney 
transplant at the same time. The risks of such complex surgery 
can be serious,” Dafoe says. 

Fortunately, he adds, “there may be a better approach.” Using 
induced pluripotent stem cells, he and his team grew healthy 
beta cells and injected them into diabetic mice. The result? The 
transplanted cells started producing insulin. These insulin-

patient’s own skin cells, thereby avoiding rejec-
tion. If the experimental technology works, 
“future patients may still need to take im-
munosuppressant drugs due to recurrent 

autoimmune attack — but hopefully at far 
lower doses and with fewer side effects.”

Dafoe is director of Surgical Education in Transplant 
Surgery, director of the Pancreas Transplant Program in the Compre-

hensive Transplant Center, and the Eris M. Field Chair in Diabetes Re-
search. His research focuses on islet and pancreas transplantation in the 
treatment of diabetes mellitus. He also is investigating the growth and 
development of insulin-producing cells from embryonic stem cells. 

Ashley Anh Vo, PharmD, transplant immunotherapy specialist: 
REQUIRE INSURANCE COMPANIES TO COVER SENSITIZED 
PATIENTS.  
Some transplant patients need a little extra help. If they’ve been 
pregnant, had blood transfusions, or had a previous transplanta-
tion, their blood has developed antibodies that make it incompat-
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THE  
WORST 

 
YOU’VE NEVER 

HEARD OF

By JEANNE DORIN    
Photograph by ANN CUTTING

IT OFTEN APPEARS WITHOUT
SYMPTOMS AND IS FREQUENTLY 

MISDIAGNOSED. IT AFFECTS 
NEARLY A THIRD OF ALL ADULTS 

AND CAN QUIETLY PROGRESS 
TO A LIFE-THREATENING STATE. 

NONALCOHOLIC FATTY 
LIVER DISEASE IS ON THE RISE.
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tepping off the treadmill, Jim Trevino 

paid off — not only has he dropped 34 

-
-

-

-

-

-

-

-
-

-

“More organ donors have fatty 
liver disease and so we’re seeing a 
lesser quality of donor livers. But 

we’re also going to see an  
increased need for transplants.”

— Nicholas N. Nissen, MD

-
-

-

-

-

-
-

STAGE 1  
SIMPLE FATTY LIVER
The first stage of nonalcoholic 
fatty liver disease is character-
ized by fat accumulation in the 
liver without inflammation. It 
may remain relatively harmless 
and typically is asymptomatic.

STAGE 2 
NASH
Nonalcoholic steatohepatitis 
(NASH) is a more aggressive 
and serious form, in which the 
liver is inflamed and scarring 
starts. While NASH’s effects are 
similar to the damage caused 
by alcohol, people affected by 
NASH tend to drink very little or 
not at all. NASH often is called a 
silent killer because it can lead 
to permanent liver damage and 
scarring and prevent the liver 
from working properly.

STAGE 3  
NASH WITH FIBROSIS
Some people with fatty liver 
develop fibrosis, scarring 
around liver cells caused by 
continual inflammation. 
Though scarring may replace 
some healthy tissue, the liver 
can still function normally.

STAGE 4  
CIRRHOSIS
At its most severe, a fatty liver 
may develop into cirrhosis, 
which causes permanent liver 
damage. The liver may become 
enlarged or shrink, liver cells are 
replaced by scar tissue, and the 
liver cannot function properly. 
Cirrhosis can be fatal and is 
typically the final stage before a 
transplant becomes necessary. 
Patients with cirrhosis can 
develop liver cancer as well. 

FROM FATTY TO FATAL
WHEN EXTRA FAT BUILDS UP IN LIVER CELLS, IT CAN CAUSE 
PROGRESSIVE DAMAGE OVER TIME.

-

-

-

-
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THE 
WEAPON 
INSIDE

KATHY DAILEY’S BODY IS A WEAPON AGAINST MELANOMA. 
TURNING OUR IMMUNE SYSTEM AGAINST TUMOR CELLS SEEMS 

LIKE AN ELEGANTLY SIMPLE STRATEGY TO DEFEAT CANCER. 
AFTER YEARS OF FAILURE, IMMUNOTHERAPY IS FINALLY 

WORKING WONDERS FOR SOME CANCERS, TRANSFORMING 
DEATH SENTENCES INTO LONG-TERM REMISSION. BUT IT DOESN’T 

WORK IN MOST CANCERS — AT LEAST NOT YET.

By KATIE SWEENEY    
Photograph by MAX GERBER
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A
t 55, the Southern California resident was in a 
sweet spot in her life. She loved her job in media, 

often spent weekends taking long hikes with her 
boyfriend, Ron Ripperger.

Now, all she could think was, “I’m not going to live to be 60.”
A few days later, she sought a second opinion at The Angeles 

pressure about her prognosis. To her surprise, the nurse scoffed.
“Oh, that’s so 2012,” she told Kathy, dismissing the bleak sce

It was September 2013. And the nurse was right. There was 

treatment, one that Kathy had never even heard of: immuno
therapy. 

W
ouldn’t it be great if your immune system 
could snuff out cancer as easily as it con
quers the common cold?

Scientists have been dreaming about 
that possibility for more than 100 years, 

cancer is no longer a pipe dream. It’s real — and it’s big. 
Patients have watched astounded as incurable cancers seem

ingly vanish into thin air. The most famous such patient: former 
President Jimmy Carter, whose advanced melanoma, an aggres
sive skin cancer, disappeared in 2015 after treatment with sur

sentences.
“For decades, the backbone of cancer treatment has been sur

gery, radiation, and chemotherapy. Then we moved to an era of 

Oncology. “Now, we are entering the era of immunotherapy.” 

While today’s immunotherapy takes many forms, the most 

inhibitors. The drugs have made their biggest splash with mela
noma but now are approved for such cancers as kidney, lung, 
bladder, and head and neck. They’re being studied in dozens 
more malignancies, and pharmaceutical companies have been 

trials abound. 

— for some patients. But immunotherapy has a sobering side, 
too. First, revving up the immune system comes with the very 
real risk that it will go into overdrive, attacking healthy organs. 
Second — and perhaps most troublesome — immunotherapy 
doesn’t work for everyone.

Actually, it doesn’t work for most patients.

they’re slowly cracking the code to one of cancer’s oldest and 
most closely guarded secrets: how it evades the one enemy that 
could easily destroy it.

O
n Oct. 17, 2013, Kathy found herself sitting in a 
tiny, cold infusion room, a blanket wrapped 
around her, Ron at her side, and an IV solution 

the Melanoma Program at The Angeles Clinic. Because the trial 

substances — or a combination of both — was now slipping into 
her veins. But all the therapies were immunotherapy’s superstars: 
checkpoint inhibitors. 

“Checkpoints” are proteins in our bodies that normally protect 
healthy cells from immune system attack by attaching to special 

like “brakes” or “off switches,” and by activating them the proteins 

It’s an effective system. But cancer plays a sneaky trick: It uses 
those same proteins to masquerade as healthy tissue and tell 
approaching T cells to hit the brakes and turn off. This keeps 
cancer safe from immune system attack.

Enter checkpoint inhibitors. The drugs block certain check
point proteins so cancer can’t use them to disarm T cells. As a 

result, T cells now have free rein to attack and kill tumor cells. 
Since 2011, four checkpoint inhibitors have been approved by 

pembrolizumab, and atezolizumab.
Kathy’s trial was comparing three protocols: ipilimumab, 

nivolumab, or a combination of the two. Both she and Hamid 
now suspect that she received the combination. T he worst news of Kathy Dailey’s life came, fittingly 

enough, on Friday the 13th. That’s the day she 
learned that her melanoma — surgically removed 
two years before when it was at an early stage — 
had returned with a vengeance, metastasizing to 

her liver and lungs. Her oncologist recommended chemother-
apy and said she had a year or two to live.
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“She had a lot of side effects, and early side effects,” Hamid 
says. “That’s indicative of being on a combination.”

had arisen in Kathy’s mouth. When she and Ron arrived back at 
their apartment, she went into the worst chills of her life, followed 

a handful of infusions, her hair fell out in clumps — a side effect 
only rarely seen with immunotherapy. She developed various 
itchy rashes and agonizing muscle spasms.

“My body was going crazy,” she says.

cancer, even without new infusions,” Hamid notes. In fact, 

Today, no active cancer is in her body. In the three years since 
her last infusion, she’s become a grandmother — twice — and 
she and Ron, together for 16 years, are talking about a wedding.

 “I’m a walking miracle,” she says. “Every day is gravy.”

N
ot everyone responds to checkpoint inhibitors 
the way Kathy did. In fact, most patients don’t 
respond at all.

Melanoma patients have had the most suc
cess. Thirty to 40 percent of patients respond 

60 percent when taking two drugs. That’s remarkable success 

in advanced cases. But still, only about 34 percent of melanoma 

So far, other cancers haven’t been able to match melanoma’s 

responding. In other cancers, like breast and ovarian, response 
rates are a dismal 10 percent — the treatment doesn’t work for 
90 percent of patients.

The question is: Why?
“We don’t fully know,” Hamid says. “Those cancers might not 

rable responses with the majority of cancers that we’re seeing 
with melanoma. We have to do better. But we’ll get there. We’re 
slowly unlocking it.”

— substances or molecules in the body that could predict which 

better biomarkers is especially important because immunother
apy comes with risks and a high price tag — $3,000 or more per 
infusion.

Biomarkers also could help scientists better understand why 

effect of the therapy.

without additional infusions, her tumors had shrunk to 50 per
cent.

‘trained,’ an immune system can sometimes keep killing the 

conditions in patients who don’t.

special,” Hamid says. “It’s not man or woman. It’s not young or 
old. It’s likely something in their genome or their mutational 
status or their tumor microenvironment. That’s our focus.”

Researchers also are working to boost patient response rates. 
One strategy, which is already having success, is to borrow a page 
from chemotherapy’s playbook: Combine two or more drugs. 
Giving two checkpoint inhibitors releases more brakes on T cells, 
increasing the odds they’ll go after the cancer. 

Of course, it also increases risk. And while newer combinations 

side effects seem inevitable. 
“The big question is: Is there going to be that sweet spot where 

you can dial up the immune response enough to get the response 

a Phase II clinical trial studying checkpoint inhibitors in glio
blastoma, an aggressive brain tumor. 

M
arilyn Michelson, 73, initially had only very 
mild side effects from her immunotherapy 
treatment. Marilyn, who has stage 4 lung 
cancer, began taking the checkpoint inhib  
itor nivolumab last summer. Prior to that, 

her tumors had shrunk 70 percent with chemotherapy, only to 
return quickly.

After just four immunotherapy infusions, Marilyn’s tumors 
were 90 percent gone. 

“The day after an infusion, I’m a little tired,” she says. “And I 
sometimes get a touch of nausea. But it’s nothing compared to 
chemo. I thought chemo was going to kill me.”

munotherapy, Marilyn’s immune system also soon went into 

That overamping of the immune system is the Achilles’ heel 
of checkpoint inhibitors. After all, those brakes on T cells are 
there for good reason. Release them too much and the T cells 
start attacking healthy organs, including the gut, liver, lungs, 
and pancreas. An article published last fall in The New England 
Journal of Medicine highlighted a new concern: heart problems. 
The study cited rare, scattered cases in which patients died after 
their immune systems attacked their own hearts, rejecting them 
as if they were transplants.

The key to preventing problems from escalating out of control 
is to catch warning signs early and put treatment on hold while 
calming the immune response, usually with steroids. That’s how 
Kathy handled her liver reaction. Marilyn, meanwhile, resumed 

(     )Not everyone responds 
to checkpoint inhibitors

the way Kathy did.  
In fact, most patients 
don’t respond at all.
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immunotherapy after just a week on steroids.

Figlin says. “Usually, we can manage those risks. But it’s not like 
taking a blood pressure pill.”

W patients who have not responded to im
munotherapy, they sometimes see aston
ishing scenes.

up, completely encircling the tumor but unable to get inside, 
blocked by some kind of chemical “moat.” Other times, T cells 
are inside the tumor but not attacking. They’re just sitting there, 

Potter.

Other tumors are “cold,” attracting few, if any, T cells. How do 
you make a cold tumor hot? The key is to stimulate an immune 
response. Scientists are now actively testing multiple ways to do 
this. One strategy? Turn up the heat — literally — with radiation.

“Radiation kills off tumor cells, and when those cells die, they 
release all of their contents, all these antigens,” Hu says. “That’s 
the window when we might have the most opportunity to mount 
an immune response.”

stitute for traditional therapies like surgery, radiation, and che
motherapy — at least not in most cases.

“There’s no doubt in my mind that immunotherapy will even
tually be a standard in almost every cancer,” Hamid says. “But I 
don’t see it as a replacement for things like chemotherapy. I see 
it as becoming another tenet of cancer therapy. It’s going to be 
its own discipline.”

BEYOND CHECKPOINTS

“For a number of patients, activating T cells is not enough,” 

hensive Cancer Institute. “There’s something inhibiting their 

killing the cancer cells.”
Investigators now are studying several novel molecules de

signed to direct T cells into a tumor and boost their ability to 
attack the cancer. 

In fact, one of the problems with checkpoint inhibitors is that 
releasing the brakes on T cells only works if the T cells already 
are trying to mount an assault. It’s like a car: There’s no point 
hitting the brake and gas pedals unless the engine is running. 

That’s likely why checkpoint inhibitors tend to be more suc

of  T cells already roaming the area, snooping around, suspicious. 
Those T cells aren’t killing the tumor, but they’re there and, if 

F
ive years ago, Hamid would have 50 people show 

Today, with so many immunotherapy trials, in so 
many different cancers, “we have many trials seek

ing subjects,” he says. “It’s completely changed.”

cluding the Samuel Oschin Comprehensive Cancer Institute and 
The Angeles Clinic, are studying an array of immunotherapy 
compounds, targeting everything from new checkpoint proteins 

around a tumor. 

pembrolizumab in localized bladder cancer — is taking place at 

“If we give a checkpoint inhibitor to these patients, will it 
prevent the recurrence of their cancer down the road, so they 
don’t end up needing their bladder removed?” asks Timothy 

cipal investigator for the study. “That would be a huge advance.”
As these new studies continue, immunotherapy is fast becom

ing “another wheel on the cart of cancer therapeutics,” Figlin 
notes. Still, cancer is — and will continue to be — a very compli

“Immunotherapy offers great opportunity to produce durable 
remissions and even cures in many patients,” Figlin says. “But 
we’re just at the beginning of the story.” 

Checkpoint inhibitors are just 
one way medicine is working to 
rally the immune system to fight 
cancer and win. Here are two 
other promising approaches: 

Adoptive T cell therapy. 
This intensive therapy mostly 
has been used in blood cancers, 
including lymphoma. Patients’  
T cells are collected from their 
own blood and genetically 
engineered in a lab to produce 
billions of proteins, called CARs, 

on their surface that recognize 
specific antigens on tumor cells.

When the T cells are infused 
back into the patient, the CARs 
help T cells find and kill the 
tumor cells. Results in prelimi-
nary trials have been promising. 
Researchers at The Angeles 
Clinic will soon be starting an 
early-phase clinical trial 
designed to show whether the 
treatment can be commercially 
viable.

Vaccines. Since the early 
1990s, Cedars-Sinai has been 
researching a dendritic cell 
vaccine to treat an aggressive 
brain tumor called glioblas-
toma. As in adoptive T cell 
therapy, dendritic cells (a type 
of white blood cell) are 
collected from patients’ blood 
and then engineered in the lab 
so they can recognize certain 
components of glioblastoma 
tumors. The cells then are 

reinfused back into patients.
In a Phase I trial, median 

survival for newly diagnosed 
patients was 38 months — 
more than double the current 
life expectancy for patients. 
Phase II did not show the same 
survival benefit, but Cedars-
Sinai is conducting a Phase III 
trial to evaluate the therapy in a 
larger number of patients.

Robert Figlin, MD, has a personal connection to cancer. He tells his story at 
discoveriesmagazine.orgVIDEO

(     )Experts don’t envision 
immunotherapy as a 

substitute for traditional 
therapies — at least not 

in most cases.
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Cedars-Sinai is considered a leader in biomedical 
science for at least 144 reasons — which is the exact 
number of postdoctoral scientists who work here.

“Without postdocs, we wouldn’t have as many 
active research projects,” says Cathryn Kolka, PhD, 
associate director of the Postdoctoral Scientist 
Program. “They also provide lab training to 
graduate students and do a lot of the hands-on lab 
work and analysis.”

Education is an integral part of Cedars-Sinai’s 
mission — an unusual priority for a medical center 

not integrated with a university. The program 
provides scientists and other junior researchers with 
up to five years of advanced training under faculty 
mentors. Postdocs have gone on to eminent 
research careers in academia and industry.

On the ninth floor of the Advanced Health 
Sciences Pavilion, at a lab bench piled high with cell 
culture plates, you’ll find one such postdoctoral 
scientist: Jon Sin, PhD, who exemplifies the crucial 
role that postdocs play in Cedars-Sinai’s robust 
research initiatives.

Postdocs Play Pivotal 
Research Role

Dr. Jon Sin  
exemplifies the  
role postdoctoral 
scientists play in 
Cedars-Sinai’s 
research efforts.

Mark J. Ault, MD, was 
honored with the Chief 
of Staff Award for his 
support, mentorship, 
and dedication to safe, 
quality patient care. Ault 
founded the Cedars-
Sinai Procedure Center, 
where faculty perform 
thousands of medical 
procedures annually.

Robert H. Baloh, MD, 
PhD, earned the Derek 
Denny-Brown Young 
Neurological Scholar 
Award, the American 
Neurological Associa-
tion’s most prestigious 
honor, presented 
annually for  outstanding 
advancements in the 
prevention, diagnosis, 
treatment, and cure of 
neurological diseases. 
Baloh, the Ben Winters 
Chair in Regenerative 
Medicine, is director of 
Neuromuscular 
Medicine and leads the 
Cedars-Sinai Neurode-
generative Diseases 
Laboratory. 

Benjamin Berman, PhD, 
co-director of Cedars-
Sinai’s Center for 
Bioinformatics and 
Functional Genomics, is 
part of a team that will 
receive a $2.5 million, 
five-year grant from the 
National Cancer Institute 
(NCI) to study the 
foundations of cancer. 
The investigators will 
analyze epigenetic data 
gathered from around 
the world by the NCI’s 
Genomic Data Analysis 
Network. As part of the 
project, Berman will 
continue work on a 

Faculty NewsIt may not be my 
cancer, but I’ll fi ght 
with you like it is.

At Cedars-Sinai, we treat cancer with science. 
We treat cancer with research. 
But we also treat cancer with people.

Offi ces in West L.A., Beverly Hills and Santa Monica

(continued on page 45)



Sin was the first author on a much-cited 
study published in November 2015, in the 
journal Autophagy, that examined how 
the body removes damaged mitochondria 
— the energy engines of cells — from 
injured skeletal muscles. He concluded 
that this process, known as mitophagy, is 
essential for maintenance and repair of 
these muscles.

That study set the stage for Sin’s current 
work examining mitophagy in heart 
disease. He is searching for medications 
that could treat myocarditis, an inflamma-
tion of the heart muscle that can stem 
from a viral infection. “I’m picking apart 
the cell pathways that the virus likes to 
hijack,” he says, “and then testing drugs 
that can disrupt that interaction or block 

the pathway to suppress viral infection.”
He’s also interested in extending his 

work to other clinically relevant viruses, 
including influenza and Zika.

After earning a doctorate in cell and 
molecular biology from San Diego State 
University in 2013, Sin was invited by one 
of his mentors — Roberta Gottlieb, MD 
— to help build the Gottlieb Labora-
tory and the Metabolism and Mitochon-
drial Research Core at Cedars-Sinai.

“One of Jon’s talents is his ability to 
notice things,” says Gottlieb, director of 
Molecular Cardiobiology and the Dorothy 
and E. Phillip Lyon Chair in Molecular 
Cardiology in honor of Clarence M. 
Agress, MD. “He really pays attention to 
the cells he’s studying, and when he sees 
something unusual, he follows up on it. 

Jon’s keen observations have led to several 
exciting discoveries.” Careful scrutiny is 
just one of Sin’s abilities.

“Jon has excellent bench skills,” Gottlieb 
says. “When I was a postdoc, only about a 
third of my experiments were successful. 
Jon has a much higher batting average, 
enabling him to generate publishable data 
more quickly.”

Looking ahead, Sin says he hopes to 
continue to conduct high-impact research 
for years to come. He appreciates the 
opportunities he has at Cedars-Sinai. 

“This is a great place to grow as a 
postdoc and a great place to create 
science,” he says.
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lifestyle factors on 
cancer. Freedland is 
director of the Center for 
Integrated Research in 
Cancer and Lifestyle, 
co-director of the Cancer 
Genetics and Prevention 
Program, and the 
Warschaw, Robertson, 
Law Families Chair in 
Prostate Cancer. 

The nonprofit Pancreatic 
Cancer Action Network 
has selected Cedars-
Sinai as one of 12 initial 
clinical trial sites aimed 
at fast-track develop-
ment of potential 
treatments for the 
disease. Andrew E. 
Hendifar, MD,  and 
Richard Tuli, MD, PhD, 
will lead clinical studies 
of pancreatic cancer 
therapies at Cedars-
Sinai as part of the 
initiative. They will select 
participants, gather and 
report data — including 
side effects — and 
publish their results. 
Hendifar is co-director of 
Pancreas Oncology and 
the medical oncology 
lead for the Gastrointes-
tinal Disease Research 
Group. Tuli is medical 
director of Pancreas 
Oncology.

Eggehard Holler, PhD, 
received a five-year, 
$2.8 million grant from 
the National Cancer 
Institute to advance his 
design of diagnostic 
approaches to better 
identify and target brain 
tumors. A professor of 
Neurosurgery, Holler is 
the director of imaging 
and drug synthesis at 
the Nanomedicine 
Research Center. 

Beth Y. Karlan, MD, 
director of the Women’s 
Cancer Program at the 
Samuel Oschin 
Comprehensive Cancer 
Institute and director of 
the Division of 
Gynecologic Oncology, 
received the 2017 
Pioneer in Medicine 
award, which recognizes 
the clinical and research 
contributions of a 
Cedars-Sinai medical 
staff member. The 
American Cancer 
Society honored Karlan 
with a Giants of Science 
award, noting that her 
work “has helped shape 
current standards of 
ovarian cancer care.” 
Karlan is the Board of 
Governors Chair in 
Gynecologic Oncology.

The Department of 
Defense has awarded a 
$10 million grant to the 
Cedars-Sinai Heart 
Institute for a trial 
studying the effective-
ness of cardiac stem 
cells in treating heart 
failure with preserved 
ejection fraction 
(HFpEF). The project 
involves four Cedars-
Sinai labs. Heart Institute 
Director Eduardo 
Marbán, MD, PhD, is 
leading research into 
whether the benefits of 
the treatment are due to 
exosomes, which are 
microscopic bodies 
secreted from cells. 
Jennifer Van Eyk, PhD 
— director of the 
Advanced Clinical 
Biosystems Institute in 
the Department of 
Biomedical Sciences, 
director of Basic Science 
Research in the Barbra 

Streisand Women’s 
Heart Center, and the 
Erika J. Glazer Chair in 
Women’s Heart Health 
— is seeking to identify 
biochemical markers 
that may help predict 
patients’ responses to 
stem cell therapies. 
Robin Shaw, MD, PhD 
— the Wasserman Chair 
in Cardiology in honor of 
S. Rexford Kennamer, 
MD — and research 
scientist Ting-Ting 
Hong, MD, PhD, will pin-
point the protein 
changes in patients 
resulting from the 
treatments. Joshua 
Goldhaber, MD 
— director of Applied 
Cell Biology and 
Physiology, director of 
Basic Research in the 
Heart Institute, and the 
Dorothy and E. Phillip 
Lyon Chair in Laser 
Research — is examining 
the role that calcium 
plays in the develop-
ment of HFpEF. Their 
research will build upon 
the results of a 
previously published 
Heart Institute study, 
which led to Food and 
Drug Administration 
approval for a clinical 
trial involving veterans 
and civilians.

The technology of 
cardiosphere-derived 
cells (CDCs) invented by 
Eduardo Marbán, MD, 
PhD, director of the 
Cedars-Sinai Heart 
Institute, has led to a 
$7.3 million grant from 
the California Institute 
for Regenerative 
Medicine. The funding 
supports the Heart 
Institute and the 

computational 
framework to identify 
altered gene regulatory 
networks and enable the 
efficient and secure 
exchange of data 
between research sites.

Linda Burnes Bolton, 
DrPH, RN, FAAN, 
received the American 
Academy of Nursing’s 
highest honor, the 
designation of “Living 
Legend.” She was one of 
just five nationally to 
receive the award. 
Burnes Bolton also has 
been named Cedars-
Sinai’s first James R. 
Klinenberg, MD, and 
Lynn Klinenberg Linkin 
Chair in Nursing. She is 
retiring as health system 
chief nursing executive, 
vice president for 
Nursing, and chief 
nursing officer to serve in 
the new position of chief 
health equity officer.

Robert A. Figlin, MD, 
has been named deputy 
director of the integrated 
oncology service line at 
the Samuel Oschin 
Comprehensive Cancer 
Institute. Figlin — the 
Steven Spielberg Family 
Chair in Hematology-
Oncology — will work 
with investigators and 
clinicians to unify the 
health system’s 
approach to treating 
cancer by integrating 
research and clinical 
strategies.

Stephen Freedland, 
MD, has been awarded a 
two-year grant to 
investigate the impact of 
diet, exercise, alcohol 
consumption, and other 

Faculty News

Department of Medicine 
in expanding the 
ongoing evaluation of 
CDC therapies into 
pulmonary arterial 
hypertension (PAH). 
Caused by high blood 
pressure in the large 
arteries leading from the 
heart to the lungs, PAH 
affects nearly 200,000 
patients in the U.S. 
annually. The new 
clinical study is headed 
by Michael I. Lewis, MD, 
director of Respiratory 
Therapy.

Stephen J. Pandol, MD, 
director of Basic and 
Translational Pancreas 
Research, is the 2016 
recipient of the Nobility 
in Science award from 
the National Pancreas 
Foundation. The award 
honors physicians for 
outstanding achieve-
ments in pancreatic 
research and treatment. 
According to the 
foundation, Pandol is 
being honored not only 
for his “amazing work in 
the laboratory” but also 
for efforts to advance his 
discoveries into clinical 
practice. Pandol’s 
research focuses on cells 
involved in promoting 
the growth and spread 
of pancreatic cancer.

Lindsey Ross, MD, 
earned a coveted 
position as a 2016–17 
White House Fellow. She 
will spend a year at the 
U.S. Department of 
Health and Human 
Services. The White 
House Fellows Program 
was founded in 1964 by 
President Lyndon B. 
Johnson to offer fellows 

firsthand experience 
working at the highest 
levels of the federal 
government. Graduates 
include former Secretary 
of State Colin Powell, 
historian Doris Kearns 
Goodwin, and CNN 
medical correspondent 
and neurosurgeon 
Sanjay Gupta, MD. Ross 
is a member of the 
Cedars-Sinai Neurologi-
cal Surgery Residency 
Program.

Brennan Spiegel, MD, 
C. Noel Bairey Merz, 
MD, and Jennifer Van 
Eyk, PhD, have received 
a $1.2 million grant from 
the California Initiative to 
Advance Precision 
Medicine to design a 
system that uses remote 
monitoring to predict 

heart attacks and other 
cardiovascular events. 
The team will look for 
the earliest signs of 
cardiovascular disease 
by monitoring patients 
remotely with a 
specialized watch that 
measures activity, sleep, 
heart rate, and stress 
levels. Patients also will 
report their levels of 
anxiety, depression, and 
quality of life using a 
smartphone or 
computer, and mail the 
researchers finger-
pricked blood samples, 
enabling assessment of 
a variety of biomarkers 
and more than 500 
blood proteins. Spiegel is 
director of Cedars-Sinai 
Health Services 
Research, Bairey Merz is 
director of the Barbra 

Streisand Women’s 
Heart Center, and Van 
Eyk is director of the 
Advanced Clinical 
Biosystems Institute, 
director of Basic Science 
Research at the Barbra 
Streisand Women’s 
Heart Center, and the 
Erika J. Glazer Chair in 
Women’s Heart Health. 

Stephan R. Targan, MD 
— the Feintech Family 
Chair in Inflammatory 
Bowel Disease — and 
Cedars-Sinai gastroen-
terology investigators 
have been awarded 
$10 million by the 
National Institutes of 
Health (NIH) to continue 
a decades-long 
investigation into genetic 
and immunological 
causes of inflammatory 

bowel disease (IBD). 
The project is the 
longest IBD study of its 
kind to be funded by the 
NIH and the first to 
explore the disease’s 
complex genetic factors.

David Underhill, PhD, 
and Stephen Shiao, 
MD, PhD, have been 
awarded a $1.5 million, 
three-year grant from 
the U.S. Department of 
Defense to support their 
research into the gut 
microbiome — the 
community of 
microorganisms residing 
in the digestive system 
— and how it influences 
the immune system’s 
response to radiation 
treatments. Underhill is 
associate director of the 
Division of Immunology 

Research and the Janis 
and William Wetsman 
Family Chair in 
Inflammatory Bowel 
Disease. Shiao is a 
clinical scholar and 
radiation oncologist at 
the Cedars-Sinai 
Samuel Oschin 
Comprehensive Cancer 
Institute. Underhill also 
directs Cedars-Sinai’s 
graduate program in 
Biomedical Sciences 
and Translational 
Medicine, from which 
Shiao graduated in 2015.

Mark Zakowski, MD, 
chief of Obstetric 
Anesthesiology, has 
been elected president 
of the California Society 
of Anesthesiologists. 

(continued from page 43)
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should not overlook in a rush to celebrate 
youth and new ideas. 

AND ANOTHER THING
“It can uplift people at the end of life to 
write an ethical will — a document that 
describes their values and the knowledge 
they want to impart to the next genera-
tion. It can help ease depression while 
adding meaning to a life.” 

QUESTION 
Could regenerative medicine create an 
elixir of youth?

EXPERT
Clive Svendsen, PhD, Director, Board of 
Governors Regenerative Medicine 
Institute; Kerry and Simone Vickar 
Family Foundation Distinguished Chair 
in Regenerative Medicine

WHAT HE KNOWS 
Eternal youth is foiled by tumors. 
Scientists can transform an adult skin cell 
into a stem cell (which can produce new 
cells of any type) by drenching it in the 
right chemical cocktail. These cells are 
called induced pluripotent stem cells. The 
process also erases damage and returns 
old cells to mint condition. Theoretically, 

WHAT HE KNOWS 
Change is fundamental. Each stage of 
aging is preparatory for the next. If a 
person could avoid all pain in youth — 
sidestep every pulled muscle and rhinovi-
rus — he might be unfit to cope with 
serious medical problems in middle and 
late age. To wipe away the experience of 
aging would raise fundamental questions 
about our ability to withstand the struggles 
of both living and dying. Change over time 
prepares us to accept change over time. 
That is life’s great lesson. 

AND ANOTHER THING
“Ask yourself: ‘What sort of quality of life 
have I had, what have I imparted, and 
what have I embraced? People who are in 
need, who are in want — how do I help 
them?’ Every footprint I leave, I am 
changing the world. That is something 
that should concern me, whether I’m 20 
years old or 90 years old.”

QUESTION
Why does hearing fade with age?

EXPERT 
Martin L. Hopp, MD, PhD, Medical 
Director, Cedars-Sinai Sinus Center; 
Otolaryngologist, Head and Neck Cancer 
Center and the Division of Otolaryngology

WHAT HE KNOWS 
Decay happens. We all lose hearing over 
time because noise wears out the hair cells 
in the ear — large noises such as explo-
sions can destroy them quickly. People 
exposed to more noise over time, even 
low-key city noise, will lose hearing faster 
than those in serene environments. The 
impact is serious because hearing loss has 
been linked to accelerated brain shrinkage 
and dementia.

a doctor could do the same thing to all the 
cells in a human body. One potential 
problem is that some of those fresh stem 
cells would divide like crazy, and some 
could even become out-of-control 
growths. The result could be a rejuve-
nated body riddled by tumors — but the 
field is trying to find the ideal “tweaking” 
of the cells to give longevity without 
tumor formation.

AND ANOTHER THING 
“Scientists have rejuvenated mice by 
reprogramming some of their cells to 
become stem cells. The researchers at the 
Salk Institute for Biological Studies didn’t 
go all the way with this — they just 
‘tickled’ the system, if you will. Animals 
that had a gene that made them age 
rapidly looked and acted younger and 
lived longer. In normal mice, some organs 
performed better after injury. What I 
would like to see next is evidence that the 
process can really extend the lifespan of 
normal mice and also could work in the 
brain and central nervous system, where 
cells don’t readily replace themselves.”

QUESTION 
How do individual cells age? 

AND ANOTHER THING
“The little hair cells in the ear can recover 
from loud sounds like concerts if exposed 
for less than one hour at a time.” 

QUESTION
What can we do to help people age 
healthily in their homes?

EXPERT
Harriet Aronow, PhD, Research Scientist, 
Nursing Research

WHAT SHE KNOWS
It takes a village to age well. In decades of 
caring for older adults and leading 
research into their challenges, Aronow 
has determined that the most valuable 
asset for this population might be 
community. Most people will fight to 
hang on to independence at all costs, so a 
balance must be struck between autono-
my and cooperation with caregivers, 
service providers, and family members. 
For example, a person might have to 
curtail or give up driving and therefore 
become isolated. Hiring a rideshare or 
taxi could solve the problem, but first the 
older adult must be willing to accept help. 

AND ANOTHER THING
“One solution — growing in use as the 
population ages in place — is the NORC: 
naturally occurring retirement commu-
nity. An organization emerges in an 
existing neighborhood with many older 
adults. It arranges or provides services to 
the community like transportation and 
nutrition. It creates a central node that 
tracks people’s needs — and meets them.”

Sure enough, the transplanted mice 
exhibited renewed zest and improved 
memory. Other institutions have 
performed young-to-old blood and 
plasma transfusions in rodents and 
humans, hoping to boost cognitive 
capacity and even treat Alzheimer’s 
disease.

AND ANOTHER THING 
“The thing that’s attractive about a bone 
marrow transplant versus a blood 
transfusion is that, once it’s done, the 
patient’s blood system is rejuvenated for 
the long term. There are risks, though, 
including the need to wipe out the 
immune system for a time. We are far 
from recommending bone marrow 
transplants in older humans, but someday 
they could be a solution for patients with 
neurodegenerative conditions.”

QUESTION
What do religions teach us about how to 
address aging? 

EXPERT
Rabbi Jason Weiner, BCC, Senior Rabbi 
and Manager, Cedars-Sinai Spiritual Care 
Department and Chaplaincy 

WHAT HE KNOWS
Respect your elders. Classical Jewish 
teachings instruct that a person who is 
elderly, weak, and dying should be treated 
as though they are holier than a person in 
his or her full strength. As the body breaks 
down, the philosophy goes, one is more in 
touch with the spiritual aspect of the 
universe and therefore closer to God. 
Multiple religions teach the value in 
wisdom and lived experience, which we 

EXPERT
Roberta Gottlieb, MD, Director, Molecu-
lar Cardiobiology; Dorothy and E. Phillip 
Lyon Chair in Molecular Cardiology in 
honor of Clarence M. Agress, MD; 
Research Scientist, Heart Institute

WHAT SHE KNOWS 
Keep a clean house. An old cell is like 
grandpa’s garage. It has accumulated a 
lifetime of odds and ends, and nobody has 
the energy to identify and sweep away the 
junk. Body cells accumulate junk such as 
misfolded proteins, dead organelles 
(specialized structures), and damaged 
DNA, which are purged in a process 
called autophagy. Evidence shows that 
exercise, caloric restriction, and intermit-
tent fasting are all ways of inducing 
autophagy and extending health. 

AND ANOTHER THING 
“I supervised a study at my former 
organization where we had mice go 
without food twice per week to trigger 
autophagy. We kept this going for a full 
year (until the mice were an elderly 24 
months of age) and then studied their 
immune cells. They were more immuno-
logically youthful and responded better 
than non-fasting mice to heart attack 
injury. Even their fur was shinier, which 
suggests that every tissue in the body 
responds well to this kind of fasting — at 
least in rodents.”

QUESTION
How can we ponder our eventual demise 
in a positive way?

EXPERT
Stuart Finder, PhD, Director, Cedars-
Sinai Center for Healthcare Ethics

(continued from page 21)
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DIVING DEEPER
Late in 2016, an expert on aging published a deduction in Nature that punctured 
dreams of immortality: The human lifespan may be capped at 115 years. The 
investigators determined this ceiling by parsing demographics from all over the 
world. Throughout the 20th century, human life expectancy trended upward, 
and the very oldest people reached ever-greater ages. In recent decades, these 
trends have ground to a halt. Regardless of technological innovation and 
medical advancement, the paper’s lead author is unyielding on the existence of 
a biological cutoff. The conclusion kicked up a ruckus among scientists, with 
some vehement disagreement. The debate will go on, but one thing is sure: The 
death rate is holding steady at 100 percent.
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Time Capsule

Old-time movie villains used chloroform-soaked rags to subdue 
their victims, which knocked them out in seconds. In reality, 
physicians once used chloroform and ether as surgical anesthe-
sia, delivering them with the help of a mask held to a patient’s 
face for several minutes. 

The Schimmelbusch mask, invented in 1890 and named for 
its German creator, introduced a portable, hygienic way to put 
someone under for surgery. A physician or assistant would wrap 
the wire-frame mask in gauze, place it over a patient’s nose and 
mouth, and slowly drip a liquid sleep agent onto the fabric. The 
outwardly curved “gutters” along the mask’s rim collected excess 
anesthetic to avoid it trickling onto and irritating the patient’s 
skin. The tool collapsed flat so it was easy to carry in doctors’ 
bags. Because of its ease of use, it saw military 

action during World Wars I and II, and it is still used today in 
some developing countries.

Anesthesiologists today employ intravenous medications or 
gases delivered via a less frightful-looking mask. After inducing 
anesthesia, a physician — guided by a viewing tool called a 
laryngoscope — inserts a breathing tube into the patient’s 
trachea. The tube then is attached to a ventilator that blows air 
and more anesthetic into the lungs.

Cedars-Sinai is studying new laryngoscopes that aim to 
improve the physician’s view into the throat and hasten the 
intubation process. One test scope is equipped with vacuum-like 
suction that allows physicians to do with one tool what previ-
ously required two or three. Expedient intubation is crucial: 
Since general anesthesia with relaxation effectively paralyzes the 

body, the ventilator must take over breathing immedi-
ately. Investigators believe the study’s results will 

lead to more efficient procedures.  
The Schimmelbusch mask pictured here 
resides with a collection of medical 

artifacts in Cedars-Sinai’s Historical 
Conservancy. 

Into the Ether

Schimmelbusch mask
Patented in the U.S. in 1890 Find out more about Cedars-Sinai’s Historical 

Conservancy at discoveriesmagazine.orgVIDEO

My incredible team of doctors saved my life 

not once, but twice. They always treated 

me like I was a priority. Like family. I never 

felt sorry for myself or depressed while 

going through treatment because the 

nursing staff always made me feel special 

and safe. Thanks to Cedars-Sinai, I can enjoy 

more time with my family and those I love.”

I am a grateful 
mother and 
two-time cancer 
survivor …

“

#CedarsGratitude
Use the hashtag and share why you are 
grateful for Cedars-Sinai.
Showing your support for Cedars-Sinai through 
your social networks can be a powerful tool in 
spreading the word about our mission to provide 
excellent patient care and discover lifesaving 
treatments.

We want to hear 
from you.
Are you a grateful patient, 
family member, volunteer or 
loyal supporter? 
Sharing your story of gratitude can inspire 
others who may be facing similar challenges — 
and most importantly, provide hope.

To make a gift or share your story of gratitude, please 

use the envelope enclosed. You may also visit 

giving.cedars-sinai.edu/shareyourstory or call 323.866.7785.

—  Debra K. Gurin, Grateful Patient and Donor

PLEASE CONSIDER 
showing your gratitude for Cedars-Sinai by  
making a gift to support the Campaign.
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