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Anna Simos 
has devoted 
her career to 
preventing 
diabetes and 
caring for 
those who 
have it.
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By Kim Smuga-Otto

Julie Saiki tried several violins from 
the Stanford Department of Music’s 
collection until she found one whose 

sound was just right. But she kept herself 
from getting too attached. It was on loan 
— hers for as long as she was enrolled in 
lessons or performing with her chamber 
group at Stanford. She assumed return-
ing the instrument would happen after 
she had earned a PhD in musicology. In-
stead, it happened because she switched 
degree programs.

Saiki will always be a musician, but 
now she is working toward a PhD in 
Stanford’s Chemical and Systems Biol-
ogy Program.

Saiki’s plans for a doctorate in musi-
cology were knocked off course after she 
was diagnosed with ulcerative colitis, a 
disabling inflammation of the colon. It 
wasn’t the disease but the cure that sent 
her in a new academic direction. An 
herbal remedy put her symptoms into re-
mission, and she went looking for a way 
to make it available to others. Despite 
having no science background, she en-
rolled in a course on drug development; 
successfully pitched her idea to SPARK, 
Stanford’s drug development training 
program; and received approval from the 
U.S. Food and Drug Administration to 
begin a clinical trial. Each step brought her cure closer 
to patients, but the experience, and her success, caused 
her to re-evaluate her career. 

“It was a big awakening,” she said, upon realizing her 
curiosity and love of learning could be channeled to di-
rectly benefit others.

Saiki is a petite woman with delicate features. Her 
long, wispy hair falls over her eyes when she nods her 
head. But the hands that brush back the hair are taut 
and muscular. They move with precise intent, a conse-
quence of years of violin training.

She doesn’t remember a time when she didn’t play, 
and in high school she set her sights on performing 
professionally. At Colgate University, in New York, her 

focus shifted to scholarship, and after graduating she 
spent a year as a Fulbright scholar researching Austrian 
chamber music. The Stanford Department of Music’s 
strengths in Austro-German music made it a logical 
place to continue her studies. It would have been the 
perfect fit, if she hadn’t gotten sick.

The disease and the cure

Her illness began with diarrhea, then blood in her 
stools and mild abdominal pains. She was diagnosed 
with ulcerative colitis her first year of graduate school, 
in the fall of 2008. The change came as a shock. Saiki, 
healthy her whole life, was taking up to 12 pills a day 
and visiting her doctor every 

Musician develops drug,  
changing career in process

By Bruce Goldman

Karl Deisseroth, MD, PhD, professor of bio-
engineering and of psychiatry and behavioral sci-
ences at Stanford, is the winner of a $3 million 
2016 Breakthrough Prize in life sciences for his 
contributions to the development of optogenet-
ics, a technique that uses light to control the 
behavior of cells and has proved especially in-
valuable in the study of nerve-cell circuits in the 
brain. 

The award was presented Nov. 8 at a private 
black-tie, red-carpet ceremony in an airplane han-
gar at Moffett Field in Mountain View, California. 
Actor and television producer Seth MacFarlane, 
creator of the animated TV series Family Guy, was 
master of ceremonies for the event; singer and 
songwriter Pharrell Williams performed. Many 
Silicon Valley and Hollywood luminaries were 
in attendance. The Breakthrough Prizes, initi-
ated in 2013, honor prominent individuals in 
the fields of life 
sciences, funda-
mental physics 
and mathemat-
ics. Deisseroth 
was among three 
Stanford scien-
tists honored at 
this year’s event.

“The suffer-
ing of the men-
tally ill and the 
mysteries of the 
brain are so deep 
that, to make 
p r o g r e s s ,  w e 
need to take big 
risks and blind 
l e a p s ,”  De i s -
seroth said in his 
acceptance speech. “The members of my lab have 
taken a leap: borrowing genes from microbes to 
control the brain.”

In an interview, Deisseroth said, “Optogenet-
ics’ biggest impact by 

See drug, page 6

Immune cells’ behavior before 
surgery linked to recovery time

Karl Deisseroth wins  
$3 million for work  
in creating optogenetics

By Kim Smuga-Otto

The behavior of a type of white blood 
cell can indicate how soon patients will 

be back on their feet after hip surgery, 
according to a study by scientists at the 
School of Medicine.

The scientists plan to use the findings 
to develop a diagnostic 
blood test that patients 
can undergo before 
surgery. 

U.S. doctors per-
formed more than 50 
million surgeries, in-
cluding some 300,000 
hip surgeries, last year. 
While indicators for 
negat ive  outcomes 
— like organ failure, 
infection and death — 
have been extensively 
studied, indicators for 

Finding an alternative remedy for her ulcerative colitis set Julie Saiki on a new and 
unexpected career path as a scientist and entrepreneurial drug developer. 

Karl Deisseroth speaks Nov. 8. at the 
2016 Breakthrough Prize ceremony.

Stanford scientists hope to develop a diagnostic blood test that could 
indicate how soon a patient might recover from surgery.

norbert von der groeben
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By Bruce Goldman

A drug that makes the body more 
sensitive to insulin helped to 
relieve symptoms of chronic 
depression in people resistant 
to the hormone, according to 
a study by researchers at the 
School of Medicine. 

The 12-week, random-
ized, placebo-controlled study, 
published Nov. 18 in Psychia-
try Research, involved patients 
whose symptoms of depression 
had failed to improve substan-
tially, despite treatment, for at least six 
months leading up to the study’s onset.

“This is the first placebo-controlled 
study to show the antidepressant benefits 
of treating unremittingly depressed pa-

tients with an insulin-sensi-
tizing drug,” said the study’s 
senior author, Natalie Ras-
gon, MD, PhD, professor 
of psychiatry and behavioral 
sciences. 

“The study is impor-
tant,” Rasgon said, “because 
it bears out a hypothesis we 
first advanced over a decade 
ago about the connection 
between insulin resistance 

— the body’s inability to efficiently pro-
cess glucose, 

Study: Drug relieves symptoms  
of chronic depression in people 
who have insulin resistance

See recovery, page 7

Natalie Rasgon

See depression, page 7

See Deisseroth, page 3
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By Kris Newby

A team of bioethicists from across the 
nation has developed a standardized ap-
proach to collecting and sharing advice 
on conducting ethical human-subject 
research.

At its core is a template to help bio-
ethicists structure ethics consultations so 
that resulting knowledge can be shared 

in a centralized, privacy-protected data-
base. This online resource, which is ac-
cessible to contributing members of the 
Clinical Research Ethics Consultation 
Collaborative, aims to help them provide 
better guidance to researchers, educa-
tors and regulators in rapidly evolving 
research areas such as genetics and social-
media data collection.

The effort was led by Mildred Cho, 
PhD, of the Stanford Center for Bio-
medical Ethics, and Benjamin Wilfond, 
MD, of the Seattle Children’s Research 
Institute and University of Washington. 

The proposed framework was pub-
lished in the August issue of Clinical and 
Translational Science.

“Our bioethics consortium has 
learned a great deal from the complex 
ethics consultations that we’ve been pro-
viding since 2005,” said Cho, professor 
of pediatrics and of medicine. “Now 
we have a strategy for sharing these best 
practices with others, to provide moral 
and legal guidance to researchers across 
the country and to better inform policy-
makers on evolving ethical gray areas.”

This is one of several initiatives spear-
headed by the Clinical Research Ethics 
Consultation Collaborative, a group of 
almost 50 bioethicists who provide free 
or low-cost ethics consultations across 
the United States. Members share per-
spectives on novel or complex ethical 
issues, participate in collaborative con-
sultations, and contribute to cases and 
commentaries in the American Journal of 

Bioethics. 
The group’s recently expanded web-

site includes a publicly available collec-
tion of challenging ethics case studies in 
the areas of social science research, clini-
cal trials, genetics, pediatrics, research 
misconduct and surrogate decision mak-
ing. The site also includes information 
on how to participate in educational we-
binars and collaborative case discussions.

The collaborative is supported by 
Spectrum, the Stanford Center for 
Clinical and Translational Research 
and Education, and other members of 
the Clinical and Translational Science 
Award consortium, and is funded by the 
National Center for Advancing Transla-
tional Sciences.

For more information on the collab-
orative, visit https://www.ctsabioethics.
org.

To request an ethics consultation at 
Stanford, visit https://med.stanford.edu/
bioethics/service/bedside.html.

To request a consultation through 
the collaborative, go to https://www.ct-
sabioethics.org/consultations/request-a-
consult/. ISM
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By Bruce Goldman

Scientists know a lot about bacteriophages, viruses 
that infect bacteria. Medical practitioners likewise 
understand the clinical dangers of biofilms: slimy, 
antibiotic-defying aggregates of bacteria and organic 
substances that can stick to the walls and inner linings 
of infected organs and to chronic wounds, making in-
fections excruciatingly hard to eradicate.

But any link between bacteriophages and biofilms 
was unsuspected.

Now, in a series of experiments prompted by a 
chance discovery, School of Medicine investigators 
and their colleagues at three other research institutes 
have shown that a bacteriophage, or phage for short, is 
critical to the formation of biofilms by Pseudomonas, a 
bacterial pathogen behind numerous hospital-acquired 
infections, pneumonia cases and cystic fibrosis fatalities.

The experiments are described in a study published 
Nov. 11 in Cell Host & Microbe.

The study, the first to show that a phage can drive 
the formation of bacterial biofilms, is also the first to 
implicate any type of phage in causing chronic infec-
tions. The study also explains why biofilms can resist 
certain antibiotics, a discovery that could yield entirely 
novel therapeutic interventions.

The researchers studied members of a family of long, 
filamentous phages known as Inoviruses. Other related 
phage species of the Inovirus family probably contrib-
ute to biofilm formation by diverse bacteria, said Paul 
Bollyky, MD, PhD, assistant professor of infectious dis-
eases at Stanford. Bollyky shares senior authorship of 
the study with William Parks, PhD, a professor of med-
icine at Cedars-Sinai Medical Center in Los Angeles.

Biofilms factor into 75 to 80 percent of hospital-
acquired infections, such as those of the urinary tract, 
heart valves and knee-replacement prostheses, Bollyky 
said. “A familiar example of a biofilm is the plaque that 

forms on our teeth,” he said. “You can brush twice a 
day, but once that plaque’s in place you’re never going 
to get rid of it.”

Like all viruses, a phage can reproduce itself only 
by climbing into a cell — in this case, a bacterial cell 
— and commandeering its replicative machinery. Usu-
ally that’s lethal to the invaded cell, because the viruses’ 
offspring break out of the cell by puncturing its outer 
membrane, destroying the cell.

Leaving host cells alive

But Inoviruses don’t do that. Instead, these long, 
thin viruses are extruded from the bacterial cell without 
causing damage. Indeed, as the study shows, in the pres-
ence of organic substances called polymers, they shelter 
the bacteria they’ve infected by forming goopy lattices 
— biofilms — able to repel or sequester electrically-
charged small molecules, including many drugs.

Members of the Inovirus family of phages infect a 
broad class of bacteria, encompassing Escherichia (for 
example, E. coli, which can aggregate into treacherous 
biofilms) as well as Pseudomonas. One Pseudomonas 
species alone, P. aeruginosa, accounts for about 10 per-
cent of all hospital-acquired infections, many chronic 
pneumonia cases, a large fraction of wound infections 
associated with diabetes and much of the air-passage 
obstruction that afflicts cystic fibrosis patients. 

Serendipity played a major part in the revelation of a 
phage’s role in bacterial biofilm generation. Patrick Se-
cor, PhD, a senior fellow in microbiology at the Univer-
sity of Washington and the lead author of the study, was 
growing P. aeruginosa in culture and wondered if a sub-
stance called hyaluronan might be a good energy source 
for the bacteria. To test this, Secor mixed hyaluronan 
into the culture medium. Before his very eyes, a biofilm 
sprang up and spread rapidly through the culture.

Hyaluronan is a polymer — a large organic molecule 
composed of many repeated subunits — and one of 
many made by living creatures. Other examples include 
DNA and mucin, the main constituent of mucus. A 
prominent feature of cystic fibrosis is the presence of 
high levels of extremely viscous mucus in the sputum.

Cystic fibrosis, a genetic disease affecting one in 
2,500 people, is deadly chiefly because of biofilms 
formed by P. aeruginosa, said Bollyky. “These biofilms 
fill up all the air spaces, and antibiotics can’t seem to 
penetrate them,” he said. “So, patients eventually suc-
cumb to infectious pneumonia.”

By adulthood, virtually all cystic fibrosis patients are 
colonized by P. aeruginosa, Bollyky said. Resulting bio-
films eventually render their sputum extremely viscous, 
sticky and tough to get rid of short of a lung transplant, 
he said.

Teaming up

Bollyky, a polymer-chemistry expert, is a good friend 
of Secor’s, and they began working together. With their 
associates, they demonstrated that several polymers, in-
cluding bacterial DNA and the mucin of cystic fibrosis 

patients, could trigger biofilm formation in P. aerugi-
nosa — but only if the Inovirus was present.

“The long, filamentous phages made by the bacteria 
interact with these polymers to form orderly structures 
that help biofilms stick to surfaces and resist removal,” 
Bollyky said. “I always assumed that biofilms were cha-
otic networks of polymers and bacteria that look like 
the hairball plug you pull from the bottom of your 
shower drain. We were surprised to see that actually, 
in the presence of these phages, biofilm architecture is 
more like a crystal than a hairball. That higher-order or-
ganization makes these biofilms much more tenacious 
and formidable.”

Examining sputum from CF patients, some infected 
with P. aeruginosa and others not, the investigators iden-
tified phage particles in the infected patients’ sputum. 
Adding phage particles to uninfected sputum samples 
induced the rapid generation and spread of highly orga-
nized biofilms in those samples.

Further experiments may also explain why certain 
antibiotics work better than others against chronic 
infections. “The same physical properties that allow 
phage to organize biofilms also make them very ef-
ficient at sticking to antibiotics and trapping them 
within the biofilm. They never get close to the bacte-
ria,” Bollyky said. “These phages may be one reason 
why chronic infections with P. aeruginosa require long 
treatment courses of high-dose antibiotics.” Phages are 
particularly good at binding some antibiotics, such as 
tobramycin, penicillin and azithromycin, while others, 
such as ciprofloxacin, are able to pass right through, the 
researchers found.

The researchers documented similar biofilm dynam-
ics using other bacterial species, including E. coli. All in 
all, bacteria carrying similar phages are responsible for 
about half of all hospital-acquired infections, Bollyky 
said.

“If these findings can be validated, it could open the 
door to entirely new therapeutic targets for combatting 
hospital-acquired infections, complications of cystic 
fibrosis and much more,” Bollyky said. His group is 
exploring approaches to target phages therapeutically, 
such as chelating agents that might disrupt biofilms’ in-
tegrity and antiviral compounds that prevent Inovirus 
family members from reproducing.

Other Stanford-affiliated co-authors are under-
graduate Ethan Katznelson; graduate student Johanna 
Sweere; medical student Daniel Lazzareschi; postdoc-
toral scholars Andrey Malkovskiy, PhD, and Michael 
Birnbaum, PhD; and Jayakumar Rajadas, PhD, lecturer 
in the Department of Medicine.

Researchers from the Benaroya Research Institute 
and the University of Washington, both in Seattle, and 
the California Institute for Medical Research, in San 
Jose, also contributed to the study.

The study was funded by the National Institutes of 
Health and the Cystic Fibrosis Foundation. 

Stanford’s Department of Medicine also supported 
the work. ISM

Dangerous liaison: Bacteria, viruses in league, study finds

Team creates repository of advice on ethical research practices

norbert von der groeben

Paul Bollyky and his colleagues discovered that the viruses which 
infect bacteria are critical to the formation of biofilms involved in 
pneumonia and cystic fibrosis. 
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far has been in enabling thousands of discoveries about 
how neural circuits control behavior. I hope this tech-
nology will continue to be used to discover many more 
principles of nervous-system function, in health and in 
neurological and psychiatric disease.”

Deisseroth joined this year’s other Breakthrough 
Prize winners in giving lectures Nov. 9 at a symposium 
at the University of California-Berkeley. He is one of 
five prizewinners in the life-sciences category, each of 
whom received $3 million in unrestricted funds.

Optogenetics is a breakthrough laboratory meth-
odology that allows scientists to precisely manipulate 
nerve-cell activity in freely moving animals to study 
their behavior. Optogenetics uses light to control 
the messages traveling along selected nerve cells and 
pathways. 

First, genetic-engineering techniques are employed 
to insert genes for photosensitive proteins called micro-
bial opsins into the nerve cells of living animals. The 
genes are bioengineered so that the opsins coat the sur-
faces of designated nerve cells. As a result, signaling by 
these selected nerve cells can be activated or inhibited 
by pulses of laser light that, at the flip of the experi-
menter’s switch, are transmitted by a hair-thin optical 
fiber implanted in a laboratory animal’s brain. Scientists 
can observe the effects of these manipulations on the 
animal’s behavior and deduce the role played by par-
ticular nerve cells, relays and circuits.

“The human brain has been called the most com-
plicated object in the universe, but that hasn’t daunted 
Karl’s quest to understand it,” said Lloyd Minor, MD, 
dean of the School of Medicine. “If anything it seems 
the challenge has inspired him to develop techniques 
to see inside this most important of black boxes. This 
passion to understand the mind, combined with his in-
telligence and creativity, led to his pioneering role in 
creating optogenetics.”

Psychiatrist and bioengineer

Minor also noted that Deisseroth is a practicing 
psychiatrist who sees patients as well as a bioengineer, 
which “exemplifies Stanford Medicine’s unique ability 
to bring together research, patient care and teaching.”

Deisseroth, who is the D. H. Chen Professor and a 
Howard Hughes Medical Institute investigator, has won 
numerous prizes for his pioneering work, most recently 
the prestigious Albany Award and the National Insti-
tutes of Health’s Lurie Prize in Biomedical Sciences, 
both awarded this year. He serves on the advisory com-
mittee of the White House BRAIN Initiative.

In total, close to $22 million was awarded at the 
ceremony. There were seven $3 million awards, one 
of which will be split among some 1,300 physicists; 
$500,000 split among eight early-career researchers; and 
$400,000 to a high school student. The two other Stan-
ford researchers honored at the event received New Ho-
rizons in Physics Awards, each of which is paired with 
a $100,000 prize. Xiao-Liang Qi, PhD, an associate 

professor of physics,  was recognized for “outstanding 
contributions to condensed matter physics, especially 
involving the use of topology to understand new states 
of matter.” Leonardo Senatore, PhD, an assistant profes-
sor of physics, was honored for his “outstanding contri-
butions to theoretical cosmology.” The prizes, funded by 
the Milner Foundation, go annually to promising junior 
researchers who have already produced important work.

“The Breakthrough Prize recognizes contributions 
to science that will inspire and encourage others. The 
innovative work of professors Deisseroth, Qi and Sena-
tore indeed ignites that thrill of discovery as they seek 
to solve the greatest mysteries within our vast universe, 
and within the universe of our brain,” said Stanford 
President John Hennessy, PhD. “Karl Deisseroth’s 
pioneering work in optogenetics proves the value of 
tackling deep problems across disciplines. And we are 
immensely proud that two physics faculty members, 
still at the outset of their promising careers, have been 
recognized as catalysts in their field. On behalf of the 
entire Stanford community, I congratulate them all and 
thank them for their brilliant example.”

The annual Breakthrough Prizes are funded by grants 
from the Brin Wojcicki Foundation, established by 
Google co-founder Sergey Brin and 23andMe founder 
Anne Wojcicki; Mark Zuckerberg’s fund at the Silicon 
Valley Community Foundation; Alibaba founder Jack 
Ma’s foundation; and DST Global founder Yuri Mil-
ner’s foundation. Recipients are chosen by committees 
comprised of prior prizewinners. ISM

Deisseroth
continued from page 1

Nine Stanford faculty members — eight from the School of Medicine and one from the School of Humanities and Sci-
ences — have been named fellows of the American Association for the Advancement of Science. AAAS members are elected as 
fellows by their peers for meritorious efforts to advance science or its applications.

Karlene Cimprich, PhD, professor 
of chemical and systems biology, was 
elected for contributions to the un-
derstanding of genome maintenance, 
particularly for elucidating molecular 
mechanisms of DNA damage signal-
ing and cellular sources of genome 
instability. Her research has illumi-
nated the role of RNA and certain 
enzymes called endonucleases in 
causing DNA damage.

Gerald Crabtree, MD, professor 
of pathology and of developmental 
biology, was elected for his work on 
the interaction between the signaling 
pathways and genetic circuits regulat-
ing embryonic development. Crab-
tree, who holds the David Korn, MD, 
Professorship in Pathology, studies 
the role of chromatin-regulatory com-
plexes, protein complexes that work 
to keep DNA tightly condensed, in 
development and human cancer.

Stephen Galli, MD, professor of 
pathology and of microbiology and 
immunology, was elected for his 
work elucidating the role of basophils 
and mast cells in allergy, infectious 
disease and inflammation. Galli, the 
Mary Hewett Loveless, MD, Profes-
sor, investigates the roles of mast cells 
and basophils in conditions such as 
asthma and atopic dermatitis, as well 
as immunological mechanisms that 
underlie the development of severe 

allergies.
John Huguenard, PhD, professor 

of neurology and neurological sci-
ences, was elected for contributions 
to the fields of basic and translational 
epilepsy research, particularly in the 
discovery and development of novel 
pharmacological and optogenetic 
therapeutic approaches. Huguenard 
studies and models circuits in the 
thalamocortical system of the brain, 
which is implicated in certain forms 
of epilepsy.

Steven Kahn, PhD, professor of 
physics, was elected for his contri-
butions to X-ray astronomy through 
observations made with XMM-New-
ton’s Reflection Grating Spectrom-
eter, and for ongoing leadership of 
the Large Synoptic Survey Telescope 
project. Historically, his efforts have 
been concentrated in X-ray spectros-
copy of astrophysical sources, but 
more recently Kahn, who is the Cas-
sius Lamb Kirk Professor in Natural 
Sciences, has focused on experimental 
cosmology. 

Calvin Kuo, MD, PhD, professor 
of hematology, was elected for contri-
butions to the fields of angiogenesis, 
stem cell biology and cancer model-
ing, particularly for the discovery 
of novel molecular mediators and 
organoid methods. Kuo, the Mau-
reen Lyles D’Ambroglio Professor, 

develops methods to grow tissues and 
tumor samples to create therapies for 
cancer patients and discover cancer-
related genes.

Beverly Mitchell, MD, professor 
of oncology and of hematology, was 
elected for contributions to the field 
of hematology and oncology, particu-
larly for studies on the roles of purine 
metabolism and factors regulating 
ribosomal RNA synthesis in promot-
ing cancer growth. Mitchell, who is 
the George E. Becker Professor in 
Medicine, develops new therapies for 
hematologic malignancies and directs 
the Stanford Cancer Institute.

Hugh O’Brodovich , MD, pro-
fessor and chair of pediatrics, was 
elected for his work in pulmonary 
and critical care medicine, particu-
larly for studies of the physiology and 
pathogenesis of respiratory distress 
syndrome and bronchopulmonary 
dysplasia. O’Brodovich, who holds 
the Arline and Pete Harman Profes-
sorship for the Chair of the Depart-
ment of Pediatrics, investigates why 
some newborns get lung disease and 
others don’t.

Thomas Rando, MD, PhD, pro-
fessor of neurology and neurological 
sciences, was elected for contribu-
tions to the field of stem cell biology, 
particularly for pioneering work us-
ing heterochronic parabiosis to study 

s tem ce l l  ag ing . 
Rando studies the 
signaling pathways 
involved in stem cell 
quiescence, prolif-
eration, self-renewal 
and aging, as well as 
the cells’ role in mus-
cular dystrophy. ISM

T h e  N a -
t ional  Cancer 
In s t i t u t e  h a s 
awarded three 
School of Medi-
cine researchers 
outstanding in-
vestigator awards.

The awards 
support  long-
te rm pro jec t s 
of “unusual” potential with up to 
$600,000 per year for seven years. Stan-
ford’s recipients are Steven Artandi, 
MD, PhD, professor of medicine and 
of biochemistry; Laura Attardi, PhD, 
professor of radiation oncology and of 
genetics; and Amato Giaccia, PhD, pro-
fessor of radiation oncology. 

Artandi researches how tumors 
a c q u i r e  i m -
mortal growth 
proper t i e s ,  a 
f u n d a m e n t a l 
character i s t ic 
of human can-
cer. He and his 
lab team hope 
t o  d e v e l o p 
therapeutic ap-
p r o a c h e s  t o 
reverse the pro-

cess, without which cancer cells cannot 
persist. 

Attardi plans to use the award to 
understand how a tumor suppressor 
protein called p53 inhibits pancreatic 
cancer develop-
ment, and how 
mutant versions 
of the protein 
can promote the 
disease.

Giaccia will 
investigate the 
ro le  of  l ip id 
metabolism in 
cancer and seek 
to identify ways 
this information could lead to new 
therapeutic approaches targeting solid 
tumors. 

Over 40 investigators from around 
the country received the outstanding 
investigator awards, which were pre-
sented for the first time this year. ISM

Nine professors elected fellows of AAAS

Karlene Cimprich

Steven Kahn

Gerald Crabtree

Calvin Kuo

Stephen Galli

Beverly Mitchell

John Huguenard

Hugh O’Brodovich Thomas Rando

Steven Artandi

Laura Attardi

Amato Giaccia

National Cancer Institute 
names 3 researchers 
outstanding investigators 
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It’s time to talk honestly about dying

By Karl Lorenz

Sometimes, it doesn’t take much to 
communicate well. One of my earliest 
experiences as a palliative care doctor 
was at the bedside of a man with ad-
vanced cancer who was having trouble 
eating and keeping up his weight. A 
feeding tube was planned for the next 
day, but it wasn’t going to help. Al-
though no one had voiced it, we knew 
the cancer was getting worse. A gentle 
acknowledgement of that fact allowed 
us to recognize that death was near, 
and a moment of shared grieving gave 
us time to rethink the “more is better” 
refrain we’re so used to. He decided 
to forgo the tube for a chance to go 
home, where he died 
some weeks later.

Although language is 
one of our most funda-
mental faculties, we can’t 
be sure of clear commu-
nication when we are ill: 
What do we have? What’s 
likely to come next? What 
are our options? How 
much time is left? As it 
turns out, research shows 
that we often conspire 
with our doctors to sup-
press emotionally trou-
bling conversations. Recent research 
suggests that in the best case we might 
expect to see good, clear communica-
tion soon after a metastatic cancer di-
agnosis less thane one-fifth of the time. 
In general, communication about end-
of-life care in the United States seems 
to have gotten worse, instead of better, 
in recent years.

We need to be able to “see” com-

munication between patients and pro-
viders in order to improve it. We’ve 
long relied on doctors’ notes in medi-
cal records to identify when doctors 
and patients discuss goals for care, and 
notes remain helpful because effective 
communication has to convey infor-
mation to all kinds of different people 
— oncologists, nurses, general practi-
tioners, hospitalists, palliative care spe-
cialists — over a long period of time. 
However, the ability to analyze and 
search text or even use speech analysis 
to characterize conversations with pa-
tients and families could prove newly 
useful in identifying and making sense 
of all this information.

We also need to encourage more 
communication, of higher quality. 
Medicare recently proposed paying 

doctors for end-of-life planning, in-
cluding the lengthy and repeated con-
versations that sometimes entails. One 
of the biggest oversights in end-of-
life care is the need to ask patients or 
their families if they have had helpful 
end-of-life conversations. Health-care 
systems that do measure this tend to 
find significant gaps in quality, and the 
much larger Medicare system shouldn’t 

let doctors off the hook. Payment 
might help, but simply creating more 
advance directives won’t foster better 
end-of-life care unless we ensure good, 
high-quality discussions.

While we need profes-
sionals who communi-
cate well, there’s plenty of 
evidence that doctors need 
not be the only ones for the 
job. Nurses, social workers 
and spiritual advisers play 
critical professional roles, 
and lay advocates are an-
other consideration. Dr. 
Manali Patel, an investiga-
tor at Stanford University, 
is testing the idea of using paid or vol-
unteer workers to check in on and ad-
vocate for the sick, helping to bridge 
the community-to-professional gap. 
Most of what supports us in health 
or sickness depends on what happens 
outside the cloistered clinics and hos-
pitals we visit. In all cases, teamwork 
is key to effectively using our currently 
thin professional resources.

Similarly, health-care systems need 
to make sure that the voices of patients 
and their families are heard. Many 
health-care systems are emphasizing 
“patient-reported outcomes” commu-
nications from patients about their 
own health, on their own terms. Just as 
important is the idea of giving patients 
and families a direct voice. Why aren’t 
they included when we deliberate bud-
gets for hospital improvements? Does 
the C-suite hear the stories that pa-
tients and families tell at end of life?

Finally, we must have to be sure 
that our wishes are respected, no mat-
ter what they are. In Wit, Margaret 
Edson’s 1999 Pulitzer Prize-winning 
play about a poetry professor over-

come both by her advancing ovarian 
cancer and her physicians’ intellectual-
ization of the situation, the audience 
experiences profound distress when 
the character’s oncologist ignores her 

dying wish for comfort. 
The play serves as a pow-
erful example that those 
who provide for our health 
should provide comfort 
and support when and 
where we need it.

Some states are creating 
electronic registries so that 
our preferences can be ac-
cessed anytime, anywhere 
they are needed, like when 

we visit an emergency department. 
Primary-care and specialist clinicians 
such as  oncologists need some ba-
sic skills in promoting comfort, and 
health-care providers should offer pal-
liative care and hospice when patients 
and families need or request more ad-
vanced support.

Almost all of us will eventually 
become caregivers or patients at the 
end of life, but we won’t overcome 
the challenges that ensue unless we 
acknowledge and forthrightly address 
the pain and fears that the end of life 
can bring. Policymakers, insurance 
payers and the wider public will all 
reach the same fate, and the journey 
isn’t always easy. Knowing that we’re 
all in this together, can we find the will 
to make honest words at the end of life 
more routine? ISM

Karl Lorenz is a professor of medicine at 
the School of Medicine and the section 
chief for the Veterans Health Adminis-
tration-Stanford programs in palliative 
care. This piece was originally published 
Oct. 29 in The Washington Post.
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Ethnicity does not predict the type of end-of-life care 
people want, according to a study by researchers at the 
School of Medicine 

“There is so much generalization and stereotyping by 
physicians about how ethnic minorities want everything 
done, irrespective of how effective these treatments 
might be at the end of life,” said VJ Periyakoil, MD, a 
clinical associate professor of medicine at Stanford and 
lead author of the study, which was published online 
Nov. 18 in the Journal of Palliative Medicine. “I decided 
that we needed to go into their communities and ask 
them what they want.”

The study found that ethnic minorities want conver-
sations with their physicians about quality end-of-life 
care, but numerous barriers, including poor communi-
cation and finances, often get in the way.

Helena Kraemer, PhD, professor emeritus of biosta-
tistics in psychiatry, is senior author of the study.

The researchers interviewed 315 people of multieth-
nic backgrounds — including 117 white Americans, 38 
African Americans and 160 Asian Americans — over 
the age of 50 from cities across the San Francisco Bay 
Area. They found that all participants valued high-qual-
ity end-of-life care. A majority, 61 percent, said there 
were barriers to receiving high-quality care for members 
of their ethnic group.

The inequalities in health care that occur across eth-
nic and socioeconomic groups persist well into end-
of-life care, the study said, with seriously ill ethnic 
minority patients being disproportionately affected by 
poor-quality care.

 “In reality, it is more of a socioeconomic issue than 
an ethnic issue,” said Periyakoil, an expert in palliative 
and end-of-life care. 

Education level tied to participant responses

For the study, medical interpreters accompanied the 
Stanford researchers into community-based senior cen-
ters in Fremont, Palo Alto, San Francisco, San Jose and 

Walnut Creek to help conduct interviews in the par-
ticipants’ preferred language. In addition to English, 
interviews were conducted in Spanish and five Asian 
languages — Burmese, Hindi, Mandarin, Tagalog and 
Vietnamese.

The 191 participants who reported barriers to get-
ting quality end-of-life care were asked to describe the 
biggest barriers, which were, in order of how often they 
were cited: finances and health insurance; physician be-
havior; communication problems with doctors; family 
beliefs; health system barriers; and cultural/religious 
barriers.

A comparison of the various ethnic 
groups interviewed showed no signifi-
cant differences in how they ranked these 
barriers.

But education level was found to have a 
significant influence. Participants with no 
formal education found financial issues to 
be most challenging, followed by a com-
munication chasm between doctors and 
patients. Participants with any other level of 
education (elementary, high school or more) 
identified doctor behaviors as being the big-
gest barrier.

The majority of participants ranked lack of finances 
and inadequate medical insurance as the biggest barrier, 
according to the study.

“Lack of basic health access continues to plague the 
poorest in the nation,” the study said, adding that 43 
percent of all Americans reported cost-related problems 
in getting needed health care.

Communication barrier

Poor communication with physicians was the sec-
ond-most-common barrier reported by participants. 
They felt that “doctors were just too busy to initiate 
conversations,” and that “doctors were either unaware 
of, or insensitive to their cultural/spiritual needs,” caus-
ing patients to shy away from “intensely personal” end-
of-life conversations, the study said.

“If a patient says, ‘I’m praying for a miracle,’ there’s 
the concern that the doctor might say something insen-
sitive,” Periyakoil said. “You can’t tell patients that mir-
acles are unlikely to happen or question their faith and 
beliefs. Physicians need to be sensitive to religious and 
cultural beliefs and support them to the extent possible.”

Participants also reported an inability to understand 
medical terminology, language barriers and family 
members with differing beliefs about death and dying.

“Most people don’t know that at some point most of 
us will lose our ability to make health-care decisions at 
the end of life,” Periyakoil said. When this happens, a 

family member is usually required to step in 
as a proxy decision-maker.

“Making medical decisions for a loved 
one takes mental fortitude and a deep un-
derstanding of the patient’s values and 
preferences for care” Periyakoil said. “It’s a 
profound responsibility choosing whether a 
person dies at home or in a hospital, what 
types of treatments to attempt or forego, 
and when to limit or withdraw burdensome 
interventions and allow a natural death. I’ve 
seen far too many families split apart due to 

the trauma of this decision making. In fact, the only 
right decision is what the patient wants.”

Providing culturally competent end-of-life care is be-
coming more essential as the United States is poised to 
become a nation whose majority population is made up 
of minorities by 2044, the study said. 

The fragmented health system, which doesn’t train 
doctors to communicate effectively with their patients 
about end-of-life choices, is the underlying larger prob-
lem that is in need of an urgent solution, the study said.

Eric Neri, database manager and analyst at the Stan-
ford Medicine Center on Stress and Health, is a co-au-
thor of the study.

The research was supported by the National Insti-
tutes of Health and the Department of Veterans Affairs.

Stanford’s Department of Medicine also supported 
the work. ISM

Study: Ethnicity does not predict end-of-life care patients want
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By Sara Wykes

Anna Simos had always been the 
healthy one in her family — never a 
candy eater, she said — but, at 15, she 
was diagnosed with the traditional family 
illness: diabetes.

She remembers that day quite clearly. 
“My grandmother and uncle both had 
Type 1 diabetes and my father was diag-
nosed with Type 2, so when I was diag-
nosed, I knew what it meant for my life 
moving forward,” she said. “It was sober-
ing, and I knew there was no easy way 
out. I remember that first day when the 
doctor brought in a syringe with insulin 
and told me to give myself a shot. I asked 
him, ‘How many times will I have to do 
this? Every day?’ ‘Probably four to six,’ he 
said. I was not happy.”

Over the intervening 33 years, and 
through one pancreas and two kidney 
transplants, Simos, who received much 
of her medical care at Stanford Health 
Care, has learned how to balance her 
diet, lifestyle, medications and essential 
medical equipment to live a life with 
Type 1 diabetes. By the time she was a 
college student, she had begun to think 
about what she could do to help others 
with the disease. “I had figured it out 
for myself, but as I began meeting oth-
ers with diabetes, I decided I should do 
something with this on-the-job train-
ing,” she said.

In the mid-1990s, she earned mas-
ter’s degrees in public health and in epi-
demiology, with a focus on diabetes, so 
she could start to educate others about 
the challenges of the disease that had 
touched her life. She joined Stanford as 
a certified diabetes educator and diabetes 
clinical research coordinator in 2000.

‘Epidemic levels’

The worldwide statistics on diabetes 
are staggering. The Centers for Disease 
Control and Prevention estimates that 
387 million adults have a form of diabe-
tes — either Type 1, in which the pan-
creas does not produce insulin; Type 2, 
in which the body may both underpro-
duce and resist the effects of insulin; or a 
Type 2 variant that develops after organ 
transplantation. About 86 million Amer-
ican adults, more than 1 in 3, are pre-
diabetic. Prediabetes, defined by blood 
sugar levels that are above normal but 
not high enough for a Type 2 diagnosis, 
increases the risk of heart disease, stroke 
and Type 2 diabetes. 

“Diabetes and prediabetes are at epi-
demic levels,” Simos said. Those num-
bers drive her efforts. By focusing on 
education and prevention, Simos hopes 
she can halt people’s progression to Type 
2 diabetes and stave 
off complications in 
patients who already 
have the disease be-
fore the worst of its 
consequences take 
root. “We want to help prevent the trans-
plant, the amputation and the blindness 
that can result from poorly managed dia-
betes — all things we can treat and turn 
around with the right care,” she said.

On Nov. 13, Simos saw one of her 
combined personal and professional goals 
met: Stanford Health Care’s first Diabe-
tes Prevention and Wellness Health Fair. 
The free, public event brought together 
15 nonprofit organizations and vendors, 
clinicians from Stanford Health Care and 
Stanford Children’s Health, and other 
diabetes education experts to provide free 
risk assessments, updates on diabetes care 
technology, food demonstrations and nu-
trition education. Keynote speaker Char-
lie Kimball — an IndyCar driver who is 
living with diabetes — talked about how 
he meets the everyday challenges of the 
disease. “Everyone’s coming together for 
the first time,” Simos said shortly before 

the event. “You’re going to learn some-
thing if you come, because it’s not just 
about diabetes — it’s also about preven-
tion and how you can live a full life with 
the disease.”

The Diabetes Prevention and Well-
ness Health Fair allowed Stanford’s dia-
betes clinicians to share their knowledge, 
accumulated over decades of caring for 
patients and bolstered by Stanford Medi-
cine research. In recent years, Stanford 
scientists have uncovered key molecular 
pathways for insulin-producing cells and 
a substance whose buildup in the 
pancreas is an essential precursor 
to Type 1 diabetes development. 

Walking in patients’ shoes

Simos has endured many of 
diabetes’ long-term effects, in-
cluding vision loss and nerve 
damage to her hands, feet and 
stomach. The people she edu-
cates about their disease come 
to know that “she walks in the 
same shoes,” said one of her 
patients, Ed Gray. “She teaches 
from experience.”

Gray, diagnosed with Type 2 
diabetes at age 18, is now 49. 
Over time, he has withstood 
the disease’s most predictable 
consequences: a triple coro-
nary bypass, a kidney transplant 
and blindness. The transplant 
requires him to take certain 
medications that make it more 
difficult to control his blood 
sugar. When one of his feet be-
came infected and would not 
heal, as often happens with dia-
betes, he faced the possibility of 
amputation. Simos and Gray 
knew that an insulin pump 
could better regulate his blood 
sugar, but Gray’s inability to see 
made that option challenging. 
“Anna understood that inde-
pendence is important to me,” 
said Gray, who works full-time 
as a director at a Silicon Valley 
digital video production soft-
ware company. “She advocated 
for me and worked on her own time 
to discover the combination of devices 
that would work best for me and my 
condition.”

With the approval of his Stanford 
Health Care doctor, clinical associate 
professor of medicine Marina Basina, 
MD, Simos trained Gray to operate the 
devices by touch. “It took lots of pa-
tience from all of us,” Simos said. And it 
worked: Gray’s glucose levels have never 
been controlled so well. “I feel better 
than I ever have,” Gray said. Added Si-

mos, “The bonus 
is that he still has 
both of his feet.”

This  kind of 
dedicated care is a 
Simos trademark. 

“She provides emotional support and 
close follow-up, which extends beyond 
regular work hours when needed,” said 
Basina. “She also can coordinate care 
between inpatient and outpatient, so 
patients don’t get lost to continuing care 
following hospitalization.” 

Simos is leading an effort to have 
Stanford Health Care’s diabetes program 
certified by the National Credentialing 
Board of Diabetes Educators. She also 
serves as a liaison among the internal 
medicine, endocrinology and transplant 
programs. “That improved coordination 
will support the standardized diabetes 
care at Stanford,” said Basina. 

Simos also works with registered dieti-
tians such as Patsy Obayashi, MS, who 
is dedicated to diabetes care for people 
who have received a liver, kidney or pan-
creas transplant. Post-transplant health 
requires lifelong maintenance in a mul-

titude of areas, from diet and physical 
activity to infection prevention and stress 
reduction. Having uncontrolled diabetes 
— whether triggered by the transplant or 
pre-existing — threatens not only overall 
health, but also the transplanted organs. 
“One of the reasons we started the post-
transplant diabetes program is because it 
wasn’t good enough just to tell people to 
pay attention to their diabetes and hear 
them say, ‘Of course,’” Obayashi says. 
“We wanted to provide them with the 
needed tools and practical recommenda-

tions on how to do that.”

‘People are beautiful puzzles’

Simos understands that even well-
conceived tools and practical recom-
mendations cannot be delivered like 
marching orders. She strives to under-
stand what might work for each of her 
patients. “You cannot judge a person’s 
inability to comply with care require-
ments,” Simos said. “You can’t give 
up on them. People are beautiful puz-
zles and, piece by piece, we put them 
together.” 

Take the puzzle of Breanna Sevy, a 
UC-Berkeley student who wanted to 
study abroad. Although she had been 
diagnosed with Type 1 diabetes when 
she was 4, Sevy had never wanted (or 
learned) to give herself the insulin shots 
she needed on a daily basis. For years, she 
had others do it for her. When she trans-
ferred from pediatric diabetes care to the 
adult program at Stanford Health Care, 
she became Basina’s patient and Simos’, 
too. And she was wary of finger-pointing 
from her clinicians about what she was 

doing right and wrong when it came to 
her diabetes care. “Most diabetes doctors 
will say, ‘You’re doing this wrong, and 
you’re going to die,’” Sevy said.

Simos started Sevy’s treatment slowly. 
She recommended Sevy try to use an 
insulin pump to manage her diabetes, 
since the device would free her from 
the need to give herself the daily injec-
tions she feared. Even though the insulin 
pump would eliminate the shots, Sevy 
would still have to prick her finger for 
blood samples several times a day. Know-

ing this was something Sevy also found 
challenging, Simos asked Sevy to start 
by trying to do it just once a week. Sevy 
could handle that, and she worked her 
way up slowly to three to four pricks a 
day. This incremental approach brought 
Sevy to a place where she could manage 
and control her diabetes and confidently 
make that study trip to Europe. “Anna is 
the pivotal reason I am able to go on this 
trip,” Sevy said. 

That’s the kind of success Simos is 
happy to see. What she also wants — 
and the Diabetes Prevention and Well-
ness Health Fair was a first step — is 
to teach more people about the risks of 
poorly managed diabetes and to lobby 
for more diabetes educators wherever 
health care is available. “We need more 
people educated about the disease,” she 
said. “It’s moving so fast. If we can just 
get people to start thinking about their 
risk factors, we can take a different ap-
proach to diabetes: prevention.” ISM

Sara Wykes is a writer for the Stanford 
Health Care communications office.

For diabetes educator Anna Simos, work is personal

norbert von der groeben

Ed Gray credits diabetes educator Anna Simos with developing strategies for managing his diabetes that are 
tailored to his needs and lifestyle.

“She teaches from 
experience.”
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two weeks. The disease took a mental toll, as well.
“I started to care less about my music; it didn’t seem 

as important when my body wasn’t functioning prop-
erly,” Saiki said.

Ulcerative colitis often strikes people in their 20s. In 
about half the cases, the disease responds to the drug 
5-aminosalicyic acid, inflammation recedes and pa-
tients live symptom free. In those who don’t respond, 
stronger treatments, such as immunosuppressants, are 
brought into play. Uncontrolled ulcerative colitis in-
creases the risk for colorectal cancer and, for the 10 per-
cent of patients who do not respond to any treatments, 
surgical removal of the colon and rectum is required. 

Patients and their doctors usually try 5-aminosali-
cyic acid with corticosteroids before moving on to im-
munosuppressants, which increase patients’ risks for 
infections and some cancers. In addition to standard 
medications, Saiki also tried changing her diet by elimi-
nating oily and sugary foods and by taking probiotics. 
Nothing worked. Months passed, and she wasn’t get-
ting better.

When her father mentioned an herbal remedy he’d 
read about, she decided to give it a try. After tracking 
down a supplier, she received the herb and mixed it 
into her tea. It tasted so awful that she couldn’t bring 
herself to drink it. She solved the problem by encap-
sulating the drug with a manual pill filler and taking it 
along with her prescribed medication. 

“Literally a couple of days after I started taking it, 
the bleeding stopped,” she said. “All my symptoms 
went away.” Things went so well that she tapered off 
all the other medications and even forgot to take her 
herbal remedy on vacation. After a couple weeks, her 
symptoms flared up again. When she went back on her 
pills, the symptoms receded, convincing her of their 
effectiveness. 

In the age of social media, many of us would have 
dashed off an enthusiastic Facebook post to a support 
group to spread the word. But that approach never oc-
curred to Saiki. She wanted doctors to be able to pre-
scribe this as a drug, and for patients to be able to pick 
it up at their pharmacy. “I wanted to do this the right 
way,” she explained. “I wanted to develop a new treat-
ment for ulcerative colitis patients.” (Because she is 
seeking to have the drug commercially licensed, Saiki 
asked that the drug’s source not be identified in this 
article.)

A musician among the scientists

Saiki’s first inquiries about legitimizing the treat-
ment were to her chamber group’s cellist, who — this 
being Stanford — was also a doctor and professor of 
hematology. He recommended a literature search. 
Combing through the scientific publications, she found 
that no one had performed a clinical trial. 

Saiki also typed “drug development” into Stanford’s 
online course catalog. “CSB 240A — A Practical Ap-
proach to Drug Discovery and Development” came 
up. She emailed the instructors — associate profes-
sor Kevin Grimes, MD, and professor Daria Mochly-
Rosen, PhD, both in the Department of Chemical and 
Systems Biology — asking to enroll. 

They turned her down. 
She didn’t have the scientific background, they ex-

plained. Because the class was group-project-based, if 
Saiki couldn’t keep up, it would hurt her classmates, 
as well.

But Saiki refused to give up. She believed in her rem-
edy and its usefulness to others. “The class was exactly 
tailored to what I wanted to learn. It’s the only class 
really available on the topic,” she said.

“She kept saying, ‘Just give me a chance — I can 
study, I can learn,’” recalled Mochly-Rosen, who is also 
the George D. Smith Professor in Translational Medi-
cine. “She’s a very unassuming person; you don’t expect 
she’d be so insistent.”

In the winter quarter of 2011, Mochly-Rosen let 
Saiki enroll, despite concern that she wouldn’t be able 
to keep up.

Saiki, Mochly-Rosen observed, was a quiet student, 
but whenever she was directly questioned about her 
group’s progress or approach, her answers were clear 
and confident. Saiki admits that initially the science 
lectures were over her head, but her group’s project — a 
probiotic treatment for Clostridium difficile infections 
— included market research and how to satisfy regula-
tory requirements, things Saiki found she could con-
tribute to. She set about to master the individual parts 
of the process, similar to how she would approach a 
new piece of music. “You pick things up once you start 
putting the pieces together,” she said.

Privately, she’d replicate each assignment for her own 
drug. When Saiki showed the results to her instructors, 
they invited her to present her work to the class. 

On the final day of class, after the groups had pre-

sented, Saiki pitched the remedy as a potential drug 
to treat ulcerative colitis. She began with side-by-side 
medical colonoscopy photographs. The image on the 
left was puffy, angry-red and inflamed. The one on the 
right was smooth with faint blood vessels crisscrossing 
healthy pink tissue. This, Saiki explained, was her colon 
before and after she began treating herself. From there 
she carefully laid out the development and regulatory 
steps needed to bring the drug to clinical trial. After her 
presentation, Mochly-Rosen, Grimes and the industry 
guest who was helping to evaluate the students agreed 
that Saiki should present to the SPARK group.

SPARK was started 
in 2006 by Mochly-
Rosen  to  suppor t 
Stanford scientists and 
doctors in transforming 
promising compounds 
into clinical drugs. Ev-
ery year, a dozen proj-
ects, out of nearly 200 
considered, are selected 
for funding and advis-
ing support. Successful 
candidates range from 
graduate students to 
professors with full 
labs. Saiki wasn’t aware 
she was auditioning; 
she was just excited 
for the chance to get 
feedback. 

‘Like a performance’

On the day of her 
presentation, Saiki 
calmly addressed the 
gathered Stanford fac-
ulty and industry pro-
fessionals. Saiki may 
have been playing catch-up with many aspects of the 
world of science, but when it came to taking the stage, 
she had a long history.

“Most musicians have a journey with nerves,” ex-
plained Saiki’s former violin instructor, Laura Klugherz, 
a music professor at Colgate University and director of 
the Colgate Chamber Players. With each recital, each 
solo performance, more of their nervousness rubs away 
until the fear is gone. “Julie traveled that journey dili-
gently and successfully,” Klugherz said.

“Her presentation was bam!” said Lyn Frumkin, 
MD, PhD, a SPARK adviser, recalling the first time 
he heard Saiki present at a meeting about her projects 
status. “From the time she opened her mouth to the 
time she finished — clear, articulate, interesting, like a 
performance.”  

It wasn’t just the delivery. Frumkin was impressed by 
the originality of Saiki’s idea and her deep understand-
ing of the scientific and bureaucratic steps required to 
establish her drug’s efficacy. He was stunned when he 
learned that Saiki’s background was in music.

Other members of the SPARK advisory board were 
similarly won over. They invited Saiki to join SPARK, 
and in 2011 awarded her a $50,000 Spectrum pilot 
grant, supported through a Clinical and Translational 
Science Award from the National Institutes of Health, 
to develop SA100, the working name for her drug. 
Since then, she’s gone on to raise other sources of fund-
ing for her project.

Now she had to obtain permission from the FDA 
through its investigational new drug application. 
Frumkin, who’s worked in the drug industry for more 
than 20 years, described producing an IND application 
as “a lengthy process, analogous to a term paper a thou-
sandfold.” Beyond making a scientific and medical case 
for the drug, the IND application must justify drug 
dosages, manufacturing decisions and clinical study de-
signs, explain how the results will be assessed, and ad-
dress statistical, regulatory and quality-assurance issues. 

“Few, except people in industry, really write them,” 
said Frumkin. He and Saiki pored over her initial 
first draft and as well as successful IND applications. 
For each section, Saiki asked detailed questions. “She 
wanted to know the reason things were one way versus 
another,” said Frumkin. 

Outside of SPARK, Saiki was getting up to speed 
on the science and business of drug development. She 
earned a master’s degree in medicine from Stanford in 
the spring of 2014, a program that teaches a medical 
school curriculum without the clinical courses and is 
designed to prepare science and engineering gradu-
ate students for medical research. And in the summer 
of 2013 she interned at Genentech, a Bay Area drug 
company.  

Drawing on this new knowledge, Saiki and her 
team wrote their nearly 400 page IND application 
and sent it off to the FDA. It was accepted in 2014. 
SA100’s effectiveness would be confirmed, or denied, 

by a clinical study.

Into the clinic 

Unlike large drug companies that can access multi-
ple centers across the United States to run clinical trials, 
Saiki and the doctor running the trial, Shamita Shah, 
MD, until recently a Stanford clinical assistant profes-
sor of gastroenterology and hepatology, could recruit 
only patients within driving distance of Stanford. And 
they were looking for a particular type of patient, one 
who wasn’t responding to the initial 5-aminosalicyic 
acid treatment but had not yet moved to immunosup-

pressive drugs — the stage that Saiki was in when she 
began using her homemade pills. 

The similarity wasn’t intentional — this was the best 
group on which to test both the safety and efficacy of 
SA100 — but Saiki admits to an emotional connection 
to these patients’ predicament.

“We felt the patient group in greatest need was the 
one that failed 5-aminosalicyic acid treatment,” she 
said. “For that reason, we wanted to go straight to those 
patients and see if it works.” 

That type of patient has proved difficult to find. 
While Shah, who was the clinical director of Stanford’s 
inflammatory bowel disease program, had numerous 
patients with ulcerative colitis, most had advanced 
cases and had already switched to immunosuppressants 
or other treatments. Saiki and Shah reached out to local 
clinics but found no eligible patients. 

Undaunted, they’ve expanded their search to social 
media and patient support groups to find patients to 
enroll. And Shah’s recent relocation to the Ochsner 
Health Center, in New Orleans, means they can look 
for participants in two locations. Shah is excited to con-
tinue her collaboration with Saiki. “She’s been the pas-
sion behind the study,” Shah said. They hope to enroll 
the 24 patients needed for the trial within the next year.

While Saiki was achieving success with SPARK and 
her science classes, she was struggling with her musicol-
ogy PhD. Her interest in medicine drew her away from 
her research on chamber music. She tried to merge 
the two by looking for relationships between music 
and medicine but found that the ways she approached 
these subjects were too different. She said, “it was very 
hard to even have an interesting conversation” between 
them, much less a thesis. 

SA100’s development was demanding much of her 
time, and new medical research opportunities were 
coming her way. She had to make a choice.

“For so many years, I’ve worked toward this path. 
Everything — practicing long hours, learning German, 
spending time abroad — all that was in preparation for 
an academic career in music,” she said. “Withdrawing 
was truly hard because I felt like I was just giving up.”

But medical research, specifically drug development 
and other interventions to improve patient health, ex-
cite her more, she said. She hasn’t turned her back on 
music, but now she more frequently wields a pipette 
than a violin bow. 

“I feel like I am working on something that can po-
tentially help someone,” she said. “At the end of the 
day, that experience is very gratifying.”

Those interested in learning more about Saiki and 
Shah’s ulcerative colitis clinical trial can contact clinical 
research coordinator Ankita Dubey at ankita.dubey@
stanford.edu. ISM

Kim Smuga-Otto is a former science-writing intern for 
the medical school’s Office of Communication & Public 
Affairs.

Drug
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Saiki was a graduate student in musicology at Stanford before switching to the PhD program in chemical 
and systems biology.
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healthy recoveries have not. 
“Some people feel great after a few 

days, some are in bed for a month and we 
don’t know why,” said Gabriela Fragiada-
kis, a graduate student in microbiology 
and immunology. Fragiadakis shares lead 
authorship of the study, which was pub-
lished online Nov. 17 in Anesthesiology, 
with Brice Gaudilliere, MD, PhD, clini-
cal instructor of anesthesiology, periop-
erative and pain medicine. The senior 
authors are Martin Angst, MD, professor 
of anesthesiology, perioperative and pain 
medicine, and Garry Nolan, PhD, pro-
fessor of microbiology and immunology. 
The study will also appear in the Decem-
ber issue of the journal.

Focusing on monocytes

The researchers discov-
ered that the behavior of 
monocytes, the largest type 
of white blood cells, in pa-
tients before surgery was 
linked to the length of their 
recoveries. As much as 50 
percent of the variation in a 
patient’s recovery time could 
be predicted based on these cells’ behav-
ior. Previously studied predictors, such as 
the patients’ mental states or the number 
of immune cells at the wound site, gener-
ally account for at most 10 percent of the 
variation seen in patients’ recovery times.

Knowing the likely recuperation 
times will help patients plan better for 
their return to work and other post-
surgery commitments. For patients at 
risk for longer recovery times, doctors 
could schedule additional physical ther-
apy or special care, or the surgery could 
be postponed while exercise, dietary 
changes and stress-release techniques are 
implemented. 

The work expands on research pub-
lished last year on 32 patients recover-
ing from hip-replacement surgery. These 
patients were relatively healthy and had 
complication-free surgeries. The re-
searchers found a strong link between the 
speed at which these patients regained 
hip strength and mobility and how 

monocytes functioned in their blood 
shortly after surgery. While the cells were 
active in all cases, patients with super-
charged monocytes took weeks longer to 
regain abilities such as getting out of bed, 
standing or walking. 

Monocytes are some of the immune 
system’s first responders. They sense 
the distress call from damaged cells, be 
it from an invading pathogen or the 
clean cut of a surgeon’s knife. When the 
monocytes arrive on the scene, they go 
to work clearing away cellular debris and 
initiating wound healing. But a bigger 
early response of monocytes in the blood 
isn’t necessarily better. It may disrupt the 
cells’ ability to sense the location of the 
wound and slow down the healing pro-
cess, said Angst.

‘Surgery’ in a test tube

In previous work by the 
researchers, the overactive 
monocytes and their relation-
ship to patient recovery were 
measurable one hour after 
surgery. The next question, 
addressed in the current study, 
was whether these patterns in 
monocytes could be detected 
before a patient was wheeled 

into the operating room.
The researchers simulated surgery 

conditions in a test tube using blood 
they had collected from 25 of the pa-
tients in the original study an hour be-
fore the surgery. Gaudilliere 
likened this approach to a 
cardiac stress test, in which 
the heart is forced to work 
harder by having patients 
run on a treadmill to un-
cover underlying health 
issues. For this “immune 
stress test,” the research-
ers mixed known signaling 
molecules into the blood 
samples to trigger specific 
responses from the immune cellular ma-
chinery, similar to what might be set in 
motion during surgery.

They then analyzed the cells using 
mass cytometry, a technique developed 
in the Nolan lab that sorts and character-
izes cells based on chemical tags. The tags 

not only precisely identify the cell types, 
but also reveal the internal, cell-specific 
processes that control the cell’s behavior. 
Supporting their previous 
observations, they found 
that the speed at which pa-
tients regained hip function 
was related to the cellular 
processes of the monocytes.

By detecting signals from 
injured tissue, monocytes 
play a critical role in wound 
healing by forming new 
connective tissue and blood 
vessels. Angst suspects that 
when the monocytes are overly activated 
by surgery, their ability to migrate to the 
incision site is impaired.

To see if an exaggerated response by 
monocytes delays healing, Angst and 
Gaudilliere are now using imaging tech-
nology to observe the cells in the wounds 
of patients undergoing surgery, as well 
as in wounds of mice who undergo a 
surgery that is similar to the hip replace-
ment studied in patients.

Replicating the study

Dan Sessler, MD, professor and chair 
of outcome research at the Cleveland 
Clinic, who was not involved with the 
study, sees great value in adapting the pa-
per’s results into a test. Predicting a pa-
tient’s recovery is “clinically important, 
and we don’t do a good job,” he said.

In a new Stanford study with a larger 
cohort — about 80 hip-re-
placement patients — Angst 
and Gaudilliere are hoping to 
refine the initial study’s find-
ings. They will assign more of 
the mass cytometer’s chemical 
tags to the cellular machinery 
of the monocytes, allowing 
them to closely study the cells’ 
internal processes and increase 
their understanding of cellular 
events that best predict recov-

ery after surgery.
“The first study was exploratory,” said 

Angst. “We are now in the position to 
ask specific questions and prospectively 
validate our findings.” If his team can 
pinpoint the most critical activated pro-
teins, they can develop a simpler assay. 

Most hospital labs already have cell anal-
ysis machines that could readily measure 
activity of the monocytes. “Once we 

know what we’re testing for, 
we can use simpler methods 
using machines already in the 
hospital, and it can be done 
in a couple of hours,” said 
Fragiadakis.

The development of a 
surgery-recovery prediction 
test is an example of Stanford 
Medicine’s focus on precision 
health, which aims to enable 
researchers and physicians to 

better predict individual risks for specific 
diseases, develop approaches to early de-
tection and prevention, and help clini-
cians make real-time decisions about the 
best way to care for patients.

Other Stanford-affiliated co-authors 
on the paper are research associate Ed-
ward Ganio, PhD; research nurse Mar-
tha Tingle; and postdoctoral scholar 
Nima Aghaeepour, PhD.

The study was supported by Stanford 
Bio-X, the Ovarian Cancer Research 
Fund, the Canadian Institute of Health, 
the International Society for Advance-
ment of Cytometry, the Baylor Research 
Institute, Northrop Grumman Corp., 
the California Institute for Regenerative 
Medicine, the European Commission, 
the Food and Drug Administration, the 
Bill and Melinda Gates Foundation, the 
Alliance for Lupus Research, the Lym-
phoma Research Foundation, the U.S. 
Department of Defense, the Entertain-
ment Industry Foundation and the Na-
tional Institutes of Health.

Nolan holds a patent on the mass 
cytometry technology, which is manu-
factured by Fluidigm. He also holds 
Fluidigm equity. Stanford holds a provi-
sional patent on a blood diagnostic test 
based on the research.

Stanford’s Department of Anesthesi-
ology, Perioperative and Pain Medicine 
and Department of Microbiology and 
Immunology also supported the work. 
ISM

Kim Smuga-Otto is a former science-writ-
ing intern for the medical school’s Office of 
Communication & Public Affairs.
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even with adequate insulin production in the pancreas 
— and mood disorders.”

Insulin is released by the pancreas in response to 
food intake. It alerts cells throughout the body to the 
presence in the blood of glucose, the body’s primary en-
ergy source. The cells of people with insulin resistance 
fail to take up glucose adequately, eventually resulting 
in high blood levels of the sugar, which is deleterious to 
multiple tissues in the body.

Insulin resistance — a precursor to Type 2 diabetes 
— and major depression are common conditions. Close 
to one in five Americans are diagnosed with depressive 
illness at some point in their lives, Rasgon said, while 
about one in three otherwise healthy Americans — and 
an even greater share of people with depression — are 
insulin-resistant.

 “While insulin resistance is more prevalent among 
people who are overweight or obese, significant num-
bers  of people with normal weight are insulin-resistant, 
too,” she said. “But most don’t find out about it until 
they’re diagnosed with Type 2 diabetes, hypertension or 
cardiovascular disease.”

Insulin resistance is associated with higher likeli-
hoods of many chronic diseases, among them Alzheim-
er’s disease and depression.

Mirroring earlier results

The insulin-sensitizing drug pioglitazone is approved 
by the U.S. Food and Drug Administration for treat-
ment of Type 2 diabetes. Marketed for many years un-
der the trade name Actos, it is now available generically. 
In a pilot study published in 2010, Rasgon and her as-
sociates found that administering a similar drug, rosigli-
tazone, to depressed patients who were insulin-resistant 
alleviated their depression. However, no placebo was 
used, and both the researchers and participants knew 

which treatment was being administered.
“I wanted to replicate that study’s findings in a con-

trolled experimental design,” Rasgon said. The new trial 
was placebo-controlled, and researchers were blinded as 
to which patients were receiving pioglitazone versus a 
placebo. The patients didn’t know which they were get-
ting, either. Furthermore, not only insulin-resistant but 
also insulin-sensitive patients, all between the ages of 23 
and 71, participated. 

All the patients had been experiencing episodes of 
depression lasting, on average, more than one year. 
Their symptoms had failed to remit under standard 
treatment regimens. They remained on these regimens 
for the duration of the Stanford study and, in addition, 
were given either pioglitazone or a placebo. 

The patients were tested for depression severity and 
insulin resistance at the study’s outset and then roughly 
every two weeks from the beginning of the trial to the 
end. A total of 37 patients — 29 women and eight men 
— completed the study.

The insulin-sensitive subjects showed a decline in se-
verity of depression regardless of whether they received 
pioglitazone or a placebo, the researchers found, and 
the difference in the degree of those two groups’ im-
provement was statistically insignificant. 

But among the insulin-resistant group, those given 
pioglitazone showed a much greater improvement than 
those who got a placebo. They also showed more im-
provement than insulin-sensitive patients did.

“The people who didn’t get better are the people 
who are insulin-resistant and didn’t get pioglitazone,” 
said Kathleen Lin, a graduate student in Rasgon’s group 
who shared lead authorship with Tonita Wroolie, PhD, 
clinical associate professor of psychiatry and behavioral 
sciences.

 The more insulin-resistant a participant was at the 
beginning of the study, the better the drug’s antidepres-
sant effect, the researchers said. In addition, insulin 
sensitivity improved in insulin-resistant patients treated 
with pioglitazone — not a surprising result, given that 

the drug was designed for that purpose.
Equally intriguing is what did not happen. Unlike 

members of the control group, insulin-resistant pa-
tients’ depression was not relieved by the placebo. This 
suggests, Rasgon and Lin said, that whatever it is that 
allows insulin-sensitive patients’ depression symptoms 
to diminish over time doesn’t seem to work for insulin-
resistant patients. It could be, they speculated, that for 
some patients, insulin resistance is a barrier to the ef-
fectiveness of standard antidepressant therapies, which 
may kick into gear only once the patients’ insulin resis-
tance is reduced.

Rasgon cautioned that the study was small and 
short-term and needs to be replicated on a large-scale, 
longer-term basis. But, she said, insulin’s importance in 
brain function is well-documented. The brain, in fact, is 
a glucose glutton, accounting for one-fifth of all glucose 
consumption in an active human being. So it stands to 
reason that impaired glucose uptake due to insulin resis-
tance would affect many pivotal processes in the brain, 
including regulation of emotion and cognition, and 
that the effect could become detrimental.

The research reflects Stanford Medicine’s focus on 
precision health, the goal of which is to anticipate and 
prevent disease in the healthy and precisely diagnose 
and treat disease in the ill.

“There’s enough evidence now to say that insulin-
sensitizing drugs may have a place in treating chronic 
mood disorders in insulin-resistant subjects,” Rasgon 
said. 

“This finding may help us to determine which thera-
pies are best for which person,” said Lin. “We’re trying 
to get a little better at that.”

Thalia Robakis, MD, PhD, clinical assistant profes-
sor of psychiatry and behavioral sciences at Stanford, 
also contributed to the study.

The study was funded by a grant from the National 
Institutes of Health.

 Stanford’s Department of Psychiatry and Behavioral 
Sciences also supported the work. ISM

Depression
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By Stacy Finz

Lori Atkins’ 16-year-old son, Blake, has Type 1 dia-
betes, and she used to track his blood-sugar readings by 
hand.

It was time-intensive and sometimes daunting, like 
the night he had a cold and “his numbers were going 
crazy.” Lori paged Blake’s doctor and sat at a computer, 
where she wrote a detailed email listing her son’s glucose 
measurements over the preceding 12 hours to ensure 
the physician had all the vital data.

Now, however, Blake’s glucose readings are available 
at his doctor’s fingertips. 

Rajiv Kumar, MD, a pediatric endocrinologist at 
Stanford Children’s Health and Lucile Packard Chil-
dren’s Hospital Stanford, can access the teenager’s 
blood-sugar readings quickly, without his mom having 
to crunch numbers or schedule a clinic appointment. 
And it’s all because of a new health-care platform from 
Apple.

In September 2014, the company released Apple 
HealthKit, a technology that can securely share pa-
tient-generated data with third-party applications, in-
cluding Epic MyChart, the electronic medical record 
and patient portal system used by Stanford Children’s 
Health.

Pilot program

Kumar began piloting HealthKit in March with 10 
patients, including Blake, to assess its ability to track 
blood-sugar levels. Kumar is so pleased with the results 
that he is now planning to offer the program to more 
of his patients who use a continuous glucose monitor.

“We’re very excited about this experience,” he said. 
“Our endocrinologists are now able to easily assess large 
volumes of blood-sugar data between clinic visits — 

and quickly identify trends that could benefit from in-
sulin dosing regimen changes.”  

“There is also an added benefit,” said Kumar, who is 
a clinical assistant professor of pediatric endocrinology 
and diabetes at the School of Medicine. “We no lon-
ger need to download the data during clinic visits, and 
this allows us to spend more time with our patients and 
their parents.”

How does it work? Patients like Blake wear a con-
tinuous glucose monitor that sends 288 blood-sugar 
readings a day to an Apple mobile device through Blue-
tooth. The data is securely transmitted via HealthKit 
into the patient’s electronic medical record at Stanford 
Children’s Health through the MyChart app. 

The work is an example of Stanford Medicine’s focus 
on precision health, the aim of which is to generate care 
that is proactive, predictive and personalized.

Blake was diagnosed with diabetes four years ago, 
and he said that using a monitor linked to his iPhone 
has been a game changer.

In the past, he and his mother tried to be diligent 
about communicating his glucose measurements and 
assessing insulin dose needs — a necessity for treat-
ing the disease. But this wasn’t easy for Blake, who has 
school, homework, soccer practice and myriad activities 
that keep him busy. That left most of the onus on Lori.

‘It’s taken the pressure off’

Now, if she or Blake has questions or concerns about 
trends in his glucose readings, they can simply send a 
message to Kumar through MyChart. Blake’s recent 
glucose readings will have been automatically uploaded 
to his electronic medical record and ready for Kumar to 
examine. “I love it,” said Lori. 

And for Blake, no additional effort is required.
“It’s not a hassle at all,” he said, adding that other 

than changing out the filament sensor for his continu-
ous glucose monitor once a week, he doesn’t have to 
track anything because HealthKit does it for him. “It’s 
taken the pressure off.” 

Having easy and timely access to Blake’s cumulative 
data helps Kumar see the big picture. “By being able 
to look at a block of time, I’m able to detect patterns 
and pinpoint trends,” said Kumar, who sees patients at 
Lucile Packard Children’s Hospital and other Stanford 
Children’s Health locations, including California Pacific 
Medical Center in San Francisco and John Muir Health 
in Walnut Creek, California. “I’m also learning more 
than I would from a routine, three-month patient visit. 
It’s just a much more streamlined system.” ISM

Stacy Finz is a freelance writer.

L inda  Boxer , MD, PhD, vice 
dean of the School of Medicine, was 
awarded the J.E. Wallace Sterling Life-
time Achievement Award in Medicine 
by the Stanford Medicine Alumni As-
sociation. She earned a medical de-
gree and doctorate from the School of 
Medicine. She is the Stanley McCor-
mick Memorial Professor, a professor 
of medicine and chief of hematology. 
Her research focuses on hematologic 
malignancies. 

Edward Diaz, MD, was appointed 
assistant professor of urology, effec-
tive Sept. 1. He specializes in the use 
of robotic surgery in pediatric urology. 
His most recent project examines how 
genetically engineered mesenchymal 
stem cells can promote bladder tissue 
regeneration. 

Rami El Assal, DDS, postdoctoral 
scholar in radiology, was named a fel-
low of the Academy of Dentistry In-
ternational, an honor for distinguished 
dentists worldwide. His research fo-
cuses on the use of nanotechnology 
and bio-inspired materials in regenera-

tive and transplantation medicine.  
Susan Hintz, MD, professor of pe-

diatrics, was appointed co-director 
of the Johnson Center for Pregnancy 
and Newborn Services at Lucile Pack-
ard Children’s Hospital Stanford and 
Stanford Children’s Health. She will 
continue to serve as the medical direc-
tor of the Fetal and Pregnancy Health 
Program. She holds the Robert L. Hess 
Family Professorship. Her research fo-
cuses on neurodevelopment in prema-
ture and high-risk infants. 

Tanya Stoyanova, PhD, was ap-
pointed assistant professor of radiology, 
effective Nov. 1. Her research focuses 
on the molecular mechanisms underly-
ing cancer development. In particular, 
she studies signaling cascades initiated 
by cell surface receptors that are in-
volved in prostate cancer initiation and 
progression. 

Dean Winslow, MD, was appointed 
professor of medicine, effective Sept. 1. 
As academic physician-in-chief at Stan-
ford Health Care-ValleyCare and vice 
chair of the Department of Medicine, 
he will develop clinical, teaching and 
research programs at Stanford’s com-
munity health care system in the East 
Bay. He also focuses on bedside medi-
cine and mentoring students, residents 
and junior faculty. ISM
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Rajiv Kumar, a pediatric endocrinologist, can track Blake Atkins’ 
blood-sugar readings with the help of technology that transmits the 
information to the teen’s electronic medical record. 

Using Apple HealthKit to care for patients with Type 1 diabetes

By Becky Bach

California’s recent measles epidemic 
was no fluke: Between 2007 and 2013, 
the percentage of the state’s kindergarten-
ers using a “personal belief ” exemption 
to enroll in school without 
vaccinations doubled. 

In the 2013-14 school 
year, 3 percent of Califor-
nia kindergarteners entered 
school unvaccinated. In 
some schools, the percent-
age of vaccinated children 
was so low that it threat-
ened herd immunity, or the 
ability for a population to 
keep a pathogen at bay, ac-
cording to Michelle Mello, 
PhD, JD, a Stanford pro-
fessor of law and of health 
research and policy.

To understand the rapid 
increase, Mello worked 
with a team led by Tony 
Yang, ScD, at George Ma-
son University. Their research was pub-
lished Nov. 12 in the American Journal of 
Public Health.

They found the highest resistance to 
vaccinations among white, affluent com-
munities. In contrast to previous studies, 
however, they did not find a correlation 
between higher levels of education and 
vaccine exemptions.

“Beliefs about vaccination risk tend to 
be more entrenched 
among certain com-
munities of mothers,” 
Mello said. The study 
didn’t investigate rea-
sons for seeking ex-
emption, but other 
studies suggest some 
mothers in affluent communities may 
believe they can adequately protect their 
children through “intensive parenting 
techniques” such as an organic diet and 
restricting contact with sick children, she 
said.

Although California eliminated the 
personal belief exemption this summer 
in a broad-reaching law that requires all 
medically eligible children who attend a 
public or private school or day care to be 
vaccinated, the study speaks to how other 

states might approach the problem of vac-
cine exemptions, Mello said.

Similar clusters of vaccine resistance ex-
ist elsewhere, and the findings could help 
public health agencies refine outreach 
methods, she said. For example, by specif-
ically targeting local groups and reaching 
out to community leaders, officials may 
have more success providing education 
about vaccine risks and benefits, Mello 

said.
The results are 

particularly strik-
ing given the his-
tory of vaccination 
efforts, she said. 
In the first half of 
the 20th century, 

public health officials struggled to ensure 
vaccines reached disadvantaged communi-
ties. Now, as fear of the targeted diseases 
has paled, parents may be more fearful 
of vaccines, leaving the entire population 
vulnerable. ISM

Vaccination exemptions in California  
cluster in white, affluent communities

California eliminated the personal belief exemption with a law that 
requires vaccinations for medically eligible children who attend a 
school or day care.
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“Beliefs about vaccination 
risk tend to be more 

entrenched among certain 
communities of mothers.”


