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Welcome to CuralLink—a newsletter for innovators
building a healthier future for all.

Dear Cura Community,

Welcome back to CuraLink, a newsletter and interview series featuring
the most pressing issues in human health, unmet medical needs and the
emerging innovations and technologies directed to address them.

In January, we heard from Dr. Mark Hyman, a physician helping lead
a functional medicine movement to shatter health care’s status quo.
Rooted in systems biology and holistic approaches, this field is more
than a specialty; it’s a radical, yet intuitive, mode of thinking and
personalizing medicine. Dr. Hyman says it can revolutionize how

we treat chronic disease and lead to optimal health. To access the
conversation, please visit bit.ly/CuraLink-23.
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In the last five years, a perfect storm of economic downturns, political o .
instability and public health crises has driven reported stress levels Robin L. Smith, MD
_y ) P . P - Founder, President and Chairman,
to alarming highs. In 2023, one-third of U.S. adults said they feel Cura Foundation
completely stressed out no matter what they do to manage their stress.
I am sure many of you can relate.

Toxic stress may seem like an inevitable part of life, but it doesn't have to be. Dr. Elissa Epel, a leading
expert on stress, well-being and optimal aging, tells CuraLink that it is possible to break the cycle of
chronic stress. In doing so, people can prevent damaging health effects linked to unrelenting negative
exposures. To learn how to reset the mind and body to experience transformative benefits, read on.

To subscribe, click here

bit.ly/CuraLink-Subscribe
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A conversation with Dr. Elissa Epel

Dr. Elissa Epel is a uniquely practical academic. Rather than examine far-
fetched psychological theories, Dr. Epel tests how everyday tools like
meditation or cold therapy can promote psychological and physiological
thriving.

Dr. Epel is a professor, vice chair of psychology and director of the Aging,
Metabolism and Emotion Center at the University of California, San
Francisco. She is co-author of a New York Times best-selling book The
Telomere Effect and author of The Stress Prescription.

In her work, she examines the environmental, psychological, behavioral
and social factors that impact cellular aging. Dr. Epel’s research has
uncovered a troubling truth: Chronic stress makes us sick, mentally
and physically. But by using self-care techniques like deep rest and
breathwork, it is possible to stop stress from wreaking havoc on our
health and even harness “positive hits of stress.”

While modern living is brimming with anxiety-inducing events, people -
can build stress resilience and learn to ride the waves of life without Elissa Epel, PhD, Professor and Vice Chair of

d rowning. Psychology, Department of Psychiatry and
Behavioral Sciences, UCSF Weill Institute for
Neurosciences and Director, Aging, Metabolism
and Emotion Center, University of California, San
Francisco

What sparked your interest in studying the biopsychosocial effects of
stress?

Ever since I was young, I've been hungry for information about the mind-body connection. I studied psychology,
biology and physiology in college and went on to pursue clinical psychology to study human behavior.

I conduct studies on how different interventions or practices affect people’s physical, psychological and
emotional well-being. I'm also a high-stress person, and psychologists often study their own issues. I don’t claim
to have mastered what I study, but I certainly use research insights in my daily life.

How do you define stress, and what are the various types?

It's important to distinguish between stressors or situations that happen that stress us out and our own personal
stress response.

We can'’t control many of our circumstances in life, including the occurrence of traumatic events, natural disasters
and unwanted situations as well as the conditions that we are born into. But we can somewhat control our
responses to whatever happens.

That's why we focus so much on stress resilience—how to train people to surf the waves of adversity without
going under water or feeling too overwhelmed, stressed or anxious. While those responses are natural and
automatic in the moment and can shape a strong energetic coping response, they can stay active in our minds
and create mental disorders and physiological dysregulation over time.

There are many kinds of stressors: social stressors from our work or personal relationships, environmental
stressors such as neighborhood violence and psychological trauma and abuse. Childhood trauma, in particular,
shapes the developing brain to be overresponsive to future stressors. As adults, we spend most of our days at
work. Jobs with low control and high demand are a common chronic stressor, which in turn predicts worsening of
our health like increased abdominal fat as well as risks of heart disease and even mortality.

“Stressors are not distributed equally.”

Women, people of color and people who have any type of marginalized social identity are exposed to a greater
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frequency and intensity of socially embedded stressors—these include psychological stressors like being targets
of harassment and prejudice, lower control at work and structural stressors like discrimination. That helps explain
why we see stark stress-related health disparities.

How stressed are people today compared to decades past?

People often say that we aren’t more stressed than our ancestors. Humans have faced hardships throughout
history including existential threats to our survival. But the types of threats today are qualitatively different from
the past. There is now more potential for our self-destruction through political and climate instability, both of
which are human created, through how our minds work and how these shape our beliefs and social behavior.

Compared to our ancestors, we are better at keeping our stress response on constantly, even when we aren’t
facing immediate threats. The most common type of stress is caused by our own stressful thoughts.

We have a perfect storm for constant stress—from the news and social media, urban living and general busyness.
We tend to rush all the time. We aren’t experiencing restorative or stress-reducing contexts that were naturally
built into the day, like walking from place to place and being in nature.

“We have a cultural tendency to find honor and glory in busyness or hardship.”

We often discuss stress in a way that gives it high cultural value and
status. On top of this, we are not only saturated with personal drama
but also exposed to mega-stressors from global situations that we
have no control over.

There is empirical evidence that we are more stressed now based on
perceived stress surveys that ask questions like: “How often do you
feel overwhelmed? How often do you feel that there are demands that
you can't face?”

How does chronic stress influence our telomeres and epigenetics Dr. Epel at TEDMED 2011. In her work, Dr. Epel

: 2 examines the environmental, psychological, behavioral
and, in turn, our health: and social factors that impact cellular aging. Her

research has uncovered a troubling truth that chronic

Intense feelings of stress are a red flag, health-wise. Over months stress makes us sick both mentally and physically

and years, high-stress perceptions predict worse immune

responses, such as excessive levels of inflammation in response to stress or worse—chronically at rest. That is
called “inflammaging” because inflammation can accelerate biological aging. It can also lead to changes in
epigenetics affecting how our genes work and leading to a profile of epigenetic aging (also called accelerated
epigenetic clocks). Over years, chronic stress leads to shorter telomeres, the protective caps at the ends of
our chromosomes. When our telomeres shorten prematurely, this may reduce our cells’ abilities to divide and
regenerate, leading to old and inflamed tissue. Dysfunctional telomeres can send signals to the mitochondria
impairing their function as well.

Can you explain the typical acute and chronic stress response in humans?

The acute stress response is both necessary and beneficial. It helps us adapt to changes in everyday life. While it
feels unpleasant in the moment, the acute stress reactivity is designed to mobilize energy to our extremities and
muscles to flee if needed. It also mobilizes resources like glucose and energy from our mitochondria. We recover
from bursts of stress very quickly, especially if we don’t mentally relive the experience over and over.

Our acute stress response and recovery can help us develop more resilient cells. We build what I call “stress
fitness” by exposing ourselves to short-term and manageable stressors. But when the acute stress response
occurs too frequently with too little recovery or even no full recovery, short-term stress turns into chronic stress.
Your body adapts by developing what we call allostatic overload. Instead of having a low resting baseline, the
setpoint of our nervous system and other regulatory systems increases so that we are ready to respond to a
threat at any moment. High allostatic load wears out our bodies’ regulatory systems including the vessels of our



cardiovascular system, so that we are more likely to develop high
blood pressure. At the cellular level, it breaks down the ability to
repair DNA and other damage within cells.

What should people understand about the long-term effects of
chronic stress?

It's easy in the modern world to go with the flow. Most people’s
default mode involves moving through the rush of life with the
mindset of: “I don’t have enough. I can't do enough. I'm not
enough.”

That chronic stress mindset makes us always feel that we have
less self-worth. It drives a different physiology than the ability to
feel that you have enough and appreciate it. That second mindset
allows your nervous system to feel at ease. So there is a mindset
and lifestyle that goes along with the “not enough” view that puts
us at risk of depression, anxiety and constant stress.

It's a stress habit that we all tend to have from the moment we Dr. Epel’s research has found that by using self-care

« P . . techniques like deep rest and breathwork, spending time
wake up. That “rush mode” is tied to how your body calibrates its with loved ones, in nature and with our pets, it is possible to
stress response for the day and how fast we age at the cellular stop stress from damaging our health

level. Rushing means you are tied to the clock, which amps up
your nervous system. Alternatively, we can slow down our perception of time and let our cells turn on their
restorative activity.

But people can break the cycle of chronic stress. Outside exposures are not monolithic or unending. There are
always opportunities to use mindful awareness to consciously relax and take a break from habitual vigilance.

What are the toxic health effects of living in a cloud of chronic stress without enough rest and recovery?
Chronic, low-grade stress, including the uncertainty of not knowing what'’s next, keeps our internal alarms on.

At the most fundamental level, chronic stress ages us because it shifts cellular metabolism into a high-speed
mode. In that high metabolic state, aging accelerates too. It also induces changes in our epigenetics, telomeres
and mitochondria.

Chronic stress impairs mitochondrial energy production. We have shown that people who have more chronic
stress, including those who are parental caregivers of children with chronic conditions, tend to have lower
mitochondrial health. Their mitochondria can no longer make as much energy or adenosine triphosphate as they
need.

How bad is chronic stress for our long-term health?

It's a slow drip. Immune disorders, particularly autoimmune disorders, can be triggered by stressful events. But,
in general, we don't get diagnoses of chronic diseases until years later, typically after age 50. Once we have a
diagnosis, it's often too late to reverse chronic disease, and it's more about management. But we can think about
our cellular aging daily and how responsive our resilience is to our daily mental and emotional health as well as
our lifestyle.

For example, you may be stuck in a high-demand, low-control job. If you can’t change your job, then you can try
to break up chronic stress throughout the day by minimizing toxic exposures to situations and people that create
unsafe feelings or environments.

Safety is very important for our biology. Take breaks as much as possible not just by leaving work but actually
changing either the environment around you or what your body is doing. Slowing breathing can be hard to
remember, but it's the quickest, fastest way to reset your nervous system during a stressful day. I suggest people
do it when they wake up or go to bed so that it's built in as a daily resource for their body. But of course, any
other time is helpful too.



What are your favorite tactics to recalibrate on a day-to-day basis?
Get in touch with love.

“Connecting with a supportive person is one of the most
stress-reducing acts we can do.”

Social support isn’t very novel, but it is fundamental to how we work as social mammals, and it works as a stress
buffer. We feel less stress when we are connected to feelings of love and have a purpose.

Showing gratitude in small ways is one of the qualities of the happiest people. It's a two-for-one—it makes the
giver and recipient happy. Even though we hear about gratitude a lot, it’s incredibly important for our ability to
cultivate our positive emotional well-being. We have a free citizen science study you can join called The Big Joy
Project. It is a 7-day experiment that helps you get in touch with love, gratitude and kindness, qualities that we
know promote better emotional and mental health. You can learn what works best for promoting joy for you.

In your latest book, The Stress Prescription, you describe the power of a hit of stress. Why are these “stress
shots” so powerful, physiologically and psychologically?

Our natural tendency when we feel stressed is to seek ease, relief and relaxation. Sometimes that's what we need.
But our nervous system also needs workouts via positive hits of stress. Think about it this way: A shot of espresso
or a cup of coffee can be exhilarating, but if we're having them all day, they keep the stress response high. We
feel jittery and anxious and eventually exhausted.

“Hormetic shots of stress reset our cells and regulatory systems.”

Short, manageable stressors like heat, cold and HIIT (High-Intensity Interval Training) can harness the positive
stress response to burn up excessive stress hormones like cortisol, glucose and insulin; reduce inflammation and,
as we recover from that stress, change our baseline to induce a slower heart rate, slower respiration and better
heart rate variability.

How can deep rest and contemplative practice combat the toxic side effects
of stress?

If you engage in a mind-body practice, like gi gong, yoga or mindful breathing,
in as little as five minutes, you will likely feel a dramatic change in your body's
autonomic nervous system and your emotional state. You might not feel that
immediately the first time, but it's something you can practice and condition.
Aim for at least a five-minute wellness pause daily.

Your body doesn’t know the difference between different types of contemplative
practices such as prayer or meditation; it responds positively to all of them. So
the goal is to find what you love and will do.

Longer breaks can lead to a deeper reset in our cellular function and nervous
system. Many people have studied retreats and long-term meditators. These
extended periods of deep rest change the brain signals to our cells from “fight,
flight, freeze”"—the kind of vigilant state of expecting stressors—to a calmer
mode of trusting the prolonged biological safety signals. That allows people
to turn on restorative and rejuvenating processes in their cells while they're Sensory experiences like dromat;lerapy
awake, not just during sleep. We have just published a new model showing why  and mind-body practices such as

our cells respond to feelings of social safety and to any practice that slows our meditation reduce stress arousal and
. help us develop stress resilience. Dr. Epel
. recommends nature walks, ideally three
breathing d lks, ideally th
. T . . e . times per week, with increased sensory
One of the consistent findings emerging from many studies on meditation is awareness and engaging in a mind-body

that it reduces inflammatory gene expression. Our research suggests that it also  practice like yoga or mindful breathing
o . . .. , for at least five minutes a day. Free daily
promotes telomere stability and mitochondria activity. That's why people feel meditation audios can be found on Insight

energized. Timer and Plum Village
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Are you under chronic stress? At the end of the day, ask yourself: “How exhausted
am I? Did I recharge my battery today? Is there something I can do now?”

‘ Elissa Epel, Php
Are there any stress-busting techniques or technologies that you're excited h
about? What's next in the field of stress science? 7
There's no single answer for everyone in terms of reducing stress. For some ﬁ;ﬁotyo —
people, monitoring stress with biosensors can be helpful. In some cases, people and Eage ‘
get too neurotic and wearing a sleep monitor will make them lose sleep because
they're over-interpreting and over-worrying about a few bad nights. But, in The ‘
general, biosensor monitoring allows us to see the positive effects of simple things ST ‘
like going to bed earlier, which can lead to better sleep habits. RESS

. . rescript:

Studies of the default mode network have shown us how we can be stuck in self- CTiption .

focus mode (especially with negative thoughts!), and the antidote is getting out
of our focus on thoughts and engaging with our bodies and sensory awareness.

So that includes exercise and mind-body practices but also sensory experiences Dr. Elissa Epel published her most
like aromatherapy. You can tune into feeling, seeing, smelling and listening. Nature lfsczegé 3170\2)/2 ere; ?{tnrsls(s7 th:ss‘;lptlon,
walks, ideally three times per week with this kind of awareness, can reduce blood resources to help deal with stress
pressure and stress hormones. These immersive experiences reduce stress arousal. ~ recommended in the book on

Dr. Epel’s website at bit.ly/Stress-
For example, I have three dogs. Every morning, I spend time giving each of them a  Prescription-Resources
good rub. That's part of showing love, but it also puts me into the sensory world.
Hugging a furry animal, who doesn’t read the news and is fully present with you, is an amazing experience, if you
are paying attention! It's a sensory shift and an experience of caring and love.

As a social species, we naturally are wired to show love, caring and altruism to others, and research shows these
prosocial behaviors are what makes us most happy. If we can promote a culture of these social values, we can
make a huge difference in terms of public health. My colleagues and I pointed this out in a recent call to action
published in Nature Human Behaviour.

It’s clear that stress shapes human health. How do you see this insight informing the practice of preventive
medicine and health care itself?

The science of stress is directly relevant to the practice of preventive medicine.

“Just as we test vital signs during each check up,
we can assess stress, which is a vital sign.”

High levels of perceived stress have biological effects chronically over time and stress can be mitigated with the
right resources and skills.

Some electronic health records include assessments of social needs. For example, they may ask if a person has
food insecurity (which creates high perceived stress) or is exposed to domestic violence (a traumatic stress).
Another common stress exposure, particularly for older adults, is being a caregiver for a disabled or ill family
member. These are situations that are inherently stressful. Therefore, healthcare providers can address these
critical social needs just as they address other medical health risks like smoking.

Everyone has different sources of stress in life, so it's also important to assess the level of felt stress—how stress
gets under the skin. Therefore, providers should ask how stressed one feels on a scale of 1 to 10. If an alarm is
going off, ideally that can be attended to through a direct medical referral to free resources within the healthcare
system or at the community level.

Ultimately, preventive medicine is about fostering healthy behaviors and skills for emotional well-being at a
young age. School programs that teach mindfulness, self-care and prosociality skills are a form of early mental
and physical health care that can be built into the educational system for a lifetime of well-being.

This interview has been edited for length and clarity.
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Insights, Perspectives & Ideas

Gene Therapy Allows an 11-Year-Old

The Most Mysterious Cells in Our

Boy To Hear for the First Time
The New York Times, January 2024

Aissam Dam, an 11-year-old Moroccan boy,
was the first person in the U.S. to receive a
gene therapy for congenital deafness. The
treatment replaces a mutated otoferlin gene
in a patient’s ear with a functional one. The
FDA requested that researchers start with
older children, not infants, and treat only one
ear. The Ely Lilly trial of otoferlin gene therapy
has proven safe for Aissam and another

child in Taiwan, and researchers are now
moving on to younger children. Results of
another otoferlin gene trial at the Eye & ENT
Hospital of Fudan University in Shanghai were
published in The Lancet in January showing
that 5 of 6 children with hereditary deafness
participating in the trial can now hear.

Obesity Drugs Have Another
Superpower: Taming Inflammation

Bodies Don't Belong to Us

The Atlantic, January 2024

Microchimerism is a phenomenon where
genetically identical cells mature and

develop inside two bodies simultaneously,
affecting every person who has carried an
embryo or inhabited a womb. These cells

can linger, grow and divide for decades or
even a lifetime. Researchers have discovered
that these wandering cells may fine-tune

the immune system, influence fertility and
optimize resource extraction. They may also
reduce the chances of miscarriage or high-risk
birth. Long-term studies have also found that
women with more fetal cells are more likely to
develop autoimmune diseases. The potential
for microchimerism-inspired therapies could
be significant, an example of such could
include infusions of maternal cells to organ-
transplant patients to coax the body into
accepting any new tissue.

Secondary Cancers After Chimeric
Antigen Receptor T-Cell Therapy

The New England Journal of Medicine,
January 2024

In this NEJM Perspective, FDA officials Drs.
Nicole Verdun and Peter Marks report on

the appearance of secondary cancers after
chimeric antigen receptor T-cell (CAR-T)
therapies. As of December 31, 2023, 22

cases of T-cell-related cancers have been
reported, and the FDA recommends extended
adverse event monitoring. Since 2017, six
CAR-T therapies have become crucial for
treating relapsed or refractory hematologic
cancers including B-cell acute lymphoblastic
leukemia, B-cell non-Hodgkin’s lymphomas
and multiple myeloma. Treatment comes with
safety concerns that the FDA now requires

in the products’ labeling, including risks

of cytokine release and immune effector
cell-associated syndromes, various forms of
hypogammaglobulinemia, cytopenia and
secondary cancers.

The World's First Malaria Vaccine

Add at Least $1TN a Year to Global

Nature, January 2024

The latest generation of anti-obesity drugs,
like Mounjaro and Wegovy, mimic the gut
hormone glucagon-like peptide 1 (GLP-1),
which acts on the brain to dampen appetite
and control blood sugar levels. Recent studies
have shown that GLP-1 receptor agonists can
calm inflammation caused by an onslaught of
immune cells and immune-system chemicals,
like cytokines and antibodies. The drugs’
anti-inflammatory effects have promise for
treating neurodegenerative diseases, such

as Parkinson’s and Alzheimer’s, that are
characterized by neuroinflammation not
effectively targeted by current therapies.

The drugs’ anti-inflammatory effects might
also enhance their efficacy against diabetes
and obesity, which are both inflammatory in
nature.

Economy’
The Guardian, January 2024

A report published by the World Economic
Forum and the McKinsey Health Institute

has found that closing the gender health

gap could add at least $1 trillion a year to
the global economy by 2040. The research
guantified the health gap in terms of
disability-adjusted life years and the extent
to which this difference results from the
structural and systemic barriers that women
face. On average, women were in poor health
for 25% longer than men, and this could be
cut by almost two-thirds if the health gap was
closed. The report also found that women'’s
health is often simplified to include only
sexual and reproductive health, which under-
represents women'’s overall health burden
and that investments in this field could
generate triple the invested capital benefiting
the economy.

Program for Children Starts Now

Wired, January 2024

Malaria expert Brian Greenwood is launching
the world's first routine childhood malaria
immunizations in Cameroon, Africa, where
malaria is linked to 67% of childhood deaths.
The vaccine, called RTS,S or Mosquirix, targets
sporozoites, the transmissible forms of the
malaria parasite and neutralizes them before
they multiply. The vaccine is expected to be
available in mid-2024, but logistical hurdles,
such as cold transport and storage are of
concern as is long-term vaccine durability.
Funding is another challenge, with efforts
being made to shift some of the burden of
vaccine production to Africa. Other malaria
vaccines are also being developed, and
further progress is expected to lead them to
be cheaper and more effective.
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Updates & Events

e The Cura Foundation in collaboration with Dr. Deepak Chopra and the Chopra
Foundation have published A Prospective on Vagal Tone via Auricular Stimulation
and Deep Breathing in the HSOA Journal of Alternative, Complementary &
Integrative Medicine in late January. The paper justifies a proposed study that aims
to investigate the effects of manual auricular stimulation combined with deep
breathing practices on heart rate variability and inflammation. To read the paper,
please visit bit.ly/AuricularStimulationStudy. To support the study, please donate at
bit.ly/Cura-Chopra-Research

e The BIO CEO & Investor Conference takes place on February 26-27 in New York,
New York. It is one of the largest investor conferences focused on established and
emerging publicly traded, late-stage private biotech companies. Each year the
Conference provides a forum where institutional investors, industry analysts and
senior biotechnology executives have the opportunity to shape biotechnology’s
future investment landscape. Learn more and register at bcic.bio.org

CEO & Investor
2{Te’ Conference

FEBRUARY 26-27, 2024 - NEW YORK, NY

e The Virtual Forty-First National HIPAA Summit occurs from February 27 through
March 1. The summit once again convenes discussions on healthcare electronic
data interchange, privacy, confidentiality, cybersecurity and HIPAA compliance. To
learn more and register, please visit hipaasummit.com

The Virtual Forty-First
National HIPAA Summit

e The Lake Nona Impact Forum takes place from February 28 to March 1, in
Orlando, Florida. The Forum is committed to leading the conversation for
building the Wellbeing Ecosystem of the Future by exploring the intersections
of health, wellness, medical and scientific innovation and strategies to optimize
human performance. This year’s topics include Brain Health, Food—The Ultimate
Prescription, Gene Editing and Al in Healthcare and Life Sciences. Learn more at
lakenonaimpactforum.org

LAKE NONA

e The Healthcare Analytics Summit (HAS 24) is being held in Salt Lake City, Utah, on
February 27-29. HAS 24 features trends, best practice experiences and hands-on
engagement highlighting the critical role that data and analytics play in health
care. The keynote lineup includes experts sharing insights that apply to innovative
outcome improvements across all industries including Nobel Prize laureate Jennifer
Doudna, PhD; American engineer Gregory Robinson; devout pianist Felipe Gomez
and executive physician Melissa Welch, MD, MPH, among others. Learn more at
hasummit.com

Join Us Donate Get in Touch
Become an Advocate Make a Contribution Contact Us
@CuraFdn If you would like to help further our . (212) 584 417§
mission, we ask that you think of the info@thecurafoundation.org
G TheCuraFoundation m CuraFdn Cura Foundation as you invest your The Cura Foundation
time, energy and dollars. PO Box 5298, New York, New York 10185
The Cura Foundati y| CuraFd . .
9 @ ura Foundation @ drardn thecurafoundation.org/donate thecurafoundation.org

If you have any questions or feedback, please contact: curalink@thecurafoundation.com

Newsletter created by health and science reporter and consulting producer for the Cura Foundation, Ali Pattillo,
consulting editor, Catherine Tone and associate director at the Cura Foundation, Svetlana Izrailova.
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