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EDITORS" NOTE

Dear Readers,

Choate Public Health is a student publication dedicated to spreading awareness about im-
portant campus-related and global health issues. Founded in the winter of 2017, our maga-
zine publishes two to three issues each term, covering topics ranging from e-cigarettes and
concussions to teenage anxiety and seasonal influenza.

We are excited to announce that we will be expanding to an online platform, which is
now live at publichealth.choate.edul Thanks to the work of Nate Krauss 20, Choate Public
Health is now able to reach a broader audience beyond the immediate school community.
On this website, you can not only access all of our previous issues and articles, but also
contact us with any questions or comments.

We hope you will enjoy our summer issue. Keep an eye out for upcoming announcements!
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CLAIMS

ITS FIRST VICTIM

193 cases in 22
One death. These patients —
mostly teens and young adults
— are affected by mysterious
respiratory illnesses.

These numbers are
increasing nationwide as doctors
struggle to find a cause behind
this startling trend. The most
significant contributor to this
struggle is a serious lack of
information:
not know what products these
patients used, what substances
were vaped, and whether some
sort of contaminant may have
been
clear whether the patients share
common ailments, or whether
each case is unique.?

Most  patients  reported
difficulty = breathing,  chest
pain, vomiting, diarrhea, and
fatigue. In some extreme cases,
patients had extensive lung
damage, requiring treatment
with oxygen and days on a
ventilator. * Doctors are seeing
injuries ranging from severe

states.

researchers do

involved. It isn’t even

By Ariel Kim ‘20

inflammation or pneumonitis
to bleeding in the lungs® One
patient, Mitchell
from Utah, went from thinking
he had the flu to being diagnosed
with acute respiratory distress
syndrome, a life-threatening
injury of the lungs. Though he
luckily recovered, doctors claim
his survival was only possible
thanks to his youth and otherwise
healthy physical condition.

Alexander

They share one
common link: vaping.

One theory is that illnesses
are caused by toxic substances
in vaping products. E-cigarette

lead,
volatile

contains
particles,

organic compounds, and cancer-
causing chemicals’ According
to Dr. Michael Lynch from the
University of Pittsburgh Medical
Center, the lung injuries that
doctors are seeing are consistent
with chemical inhalation injuries.!

aerosol often

ultra-fine

The recent surge in cases
may also be the result of a
new addition to vaping oils.
According to Dr. Scott Aberegg
from the University of Utah,
some of the patients had been
vaping for years, but there had
not been a cluster of similar
cases before.

However, the full extent of
risks caused by the substances
in vaping products is unclear
and thus difficult to
and investigate. Not only are
there several hundred kinds
of commercially sold “vape
juices,” but the Food and Drug
(FDA)
not have control over

trace

Administration also
does
what ingredients are used in

these devices. Moreover, many

counterfeit and adulterated
products are being sold’
Individuals may even be
emptying out commercial

nicotine pods and filling them up
with personally and inexpertly
crafted chemical cocktails. Public
health officials are concerned



that these cases may be signaling the emergence of
an unregulated black market.

Research is being conducted to combat the
immense lack of knowledge regarding the long-
term effects of vaping. Studies conducted at Duke
and Yale found that chemicals that make up vape
juice can go through changes that can cause harm,
even if the liquid is not heated. Another study
demonstrated that vaping not involving nicotine
was still harmful — vaping caused temporary
inflammation to the inner lining of smokers’
blood vessels. Nonetheless, researchers and public
health officials claim that it is dangerous to blame
particular vaping products for these respiratory
illnesses, as some patients report having vaped

Sources

1. Ritchel M and Kaplan S. First Death in a Spate of
Vaping Sicknesses Reported by Health Officials. The
New York Times. Published August 23, 2019.

2. Sun LH. He went from hiking enthusiast to ‘on
death’s door’ within days. Doctors blamed vaping.
The Washington Post. Published August 24, 2019.

3. Nedelman M. CDC, state health officials investi-
gating link between vaping and severe lung disease.
CNN. Published August 19, 2019.

4. Hauck G. Illinois officials claim possible first death
from vaping-related illness; investigation ongoing.
USA Today. Published August 23, 2019.

5. McMillen M. As Vaping Lung Injuries Grow, Doc-
tors Seek Answers. WebMD. Published August 26,
2019.

marijuana and other dangerous substances."?
According to the Centers for Disease Control and
Prevention (CDC), “While some cases in each
of the states are similar and appear to be linked
to e-cigarette product use, more information is
needed to determine what is causing the illnesses.”

With the number of cases continuously increasing,
the CDC is working with state and local health
departments as well as the FDA to investigate the
causes behind this outbreak. To assist with this research,
the FDA encourages the public to submit reports of
unexpected tobacco- or e-cigarette-related health or
product issues via the online Safety Reporting Portal®
Until more research is conducted, we must stay
vigilant about our e-cigarette usage.

6. CDC, FDA, States Continue to
Investigate Severe Pulmonary
Disease Among People Who

Use E-cigarettes. Centers

for Disease Control and
Prevention. Updated

August 23, 2019.
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NEWARK'S LEAD LEACHING

PROBLEM

By Aarthi Katakam '21

The city of Newark, New Jer-
sey, has a not-so-new problem
at hand — widespread lead con-
tamination. Last October, offi-
cials reported elevated levels of
lead in water systems, an issue
that escalated to severe contam-
ination this summer.' This leads
to two important questions: how
did we get here, and why does
this keep happening?

Newark has had consistent
problems with lead poisoning
in recent history. In 2017, over
10% of homes in Newark were
found to use water containing
more than twice the acceptable
amount of lead (15 parts per bil-
lion). There was little to no ac-
tion taken to combat this issue.

New York Times

That same year, The New York
Times reported, “More than 13%
of the children in New Jersey af-
flicted with elevated lead levels
in 2017 were in Newark, which
accounted for only 3.8% of the
state’s children.” The indisput-
able tilt towards lead contamina-
tion in Newark is due primarily
to government mismanagement.
Near the end of Cory Booker’s
time as mayor, corruption and
managerial blunders immobi-
lized the Newark Watershed
Conservation and Development
Corporation, an agency estab-
lished to run water systems and
ensure they were fulfilling the
Environmental Protection Agen-
cy (EPA) standards. For reasons

currently unknown — record-
keeping was scarce — the acidity
of the water in Newark’s pipes
rose. Acidic water corroded the
lead pipes, causing more lead to
leach into the water. This was an
irresponsible environmental de-
cision with severe consequences,
with the most important being
the loss of safe drinking water
for thousands of predominantly
black and low-income homes.

In October of 2018, the city of
Newark distributed PUR water
filters also used in Flint, Michi-
gan to combat the levels of lead
in the water systems. The water
filters are faucet attachments
meant to remove lead in people’s
homes. However, in some cas-
es, the filters simply did not fit
on people’s taps, leaving them
no option but to drink from the
bare tap or buy bottled water.
This summer, city officials found
that the filters did not adequate-
ly remove lead from the water,
causing city-wide outrage and
confusion.?

Despite conflicting messages
from different political author-
ities on the safety of tap water,
bottled water is being hand-
ed out at distribution centers



throughout the state. Residents
must wait in line, sometimes for
hours at a time, to get their allo-
cated cases of water. But there’s
a catch: only people from certain
areas of the city can access the
water after they reach the front
of the line. That means many
people must wait for hours in the
hot sun only to go back home to
water they can’t trust. Some of
the households that can access
bottled water, however, don’t
fully trust their water either. Op-
erations in the distribution cen-
ters were temporarily stopped
after discovering some bottled
water was past its expiration
date. The water itself does not
expire, but the chemicals pres-
ent in the plastic bottle can leach
into the water. These chemicals,
however, do not affect the safety
of drinking water. Distribution
resumed soon after, but caused
more confusion and fear in an al-
ready trying time.!

This plan, however make-
shift, seems to be working for
now. But it can’t go on like this

forever. This is a very ambitious
plan, as the pipe replacement
was initially charted to take eight
to ten years. The first step was to
obtain a 120-million-dollar loan
through Essex County, where
Newark is located, to advance the
process. Next, the city must gain
permission from city landown-
ers to access and replace each of
the lead service lines, as they are
technically on private property.
This might seem simple, but in
a city where 70% of residents are
renters, landowners are difficult
to pin down. So far this year, 800
of 1,800 lead service lines have
been replaced.’

The city of Newark is suffer-
ing through a toxic cocktail of
government  mismanagement,
antiquated infrastructure, and
failed technology. This has led
people to lose trust in their gov-
ernment, propagate fear and
confusion, and, most important-
ly, suffer from a lack of access to
clean drinking water. This senti-
ment was echoed by Governor

NRDC

Phil Murphy, who declared, “It’s
a right, not a privilege, to have
clean, safe water.”?

1. Corasaniti N., Kilgannon C,
Schwartz J. Lead Crisis in New-
ark Grows, as Bottled Water
Distribution is Bungled. The
New York Times. Published Au-
gust 14, 2019.

2. Corasaniti N., Kilgannon C,,
Schwartz J. Tainted Water, Ig-
nored Warnings, and a Boss
With a Criminal Past. The New
York Times. Updated August
30, 2019.

3. Corasaniti N. Newark Water
Crisis: Racing to Replace Lead
Pipes in Under 3 Years. The
New York Times. Published Au-
gust 26, 2019.
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DON'T BE MY

By Linda Phan '22

As people grow older, they may
find themselves in a constant bat-
tle with aches and pains in many
of the joints that make mobilizing
the body possible. Daily tasks that
seemed effortless work years ago
now take the semblance of hard,
discomforting labor. Many of these
people will find themselves diag-
nosed with arthritis.

Arthritis is a relatively common
disease, affecting approximately 54
million Americans, with 60% of
those afflicted within working age
(between 18 and 64).! Although the
disease can have many different
variations, it centers around the in-
flammation and swelling of joints,
causing pain and stiffness. Arthri-
tis is found across all age groups
and commonly occurs with other
chronic diseases including diabetes,
obesity, and heart diseases.

The following types of arthritis
are the most common out of over a
hundred different types:

Affecting approximately 27 mil-
lion Americans, osteoarthritis (OA)
is the most common type of arthri-
tis. Although all age groups are vul-
nerable to OA, women and people
over the age of 60 are more prone
to the disease. Pain, aches, and stiff-
ness stem from the lack of cartilage
on the joints. Because these shock

absorbers are either deteriorated
or gone, bones directly rub against
each other, causing pain and limited
range of motion. Genetics, obesity,
joint overuse, and injuries are some
of the potential causes of OA. How-
ever, symptoms can be alleviated
with several treatments. Depending
on how one developed OA, certain
exercises, physical therapy, weight
management, medications,
even surgery may serve as effective
treatment. Exercising, strengthen-
ing muscles around the joints, and
avoiding high impact activities can
help prevent or delay the onset of
osteoarthritis.?

Rheumatoid Arthritis (RA) is
an autoimmune disorder in which
the immune system attacks the
lining of joints, also known as the
synovium. Consequently, the swell-
ing thickens this lining and results
in the destruction of the joint and
bones. As RA gets worse, the pos-
sibilities of bone erosion, joint de-
formity, and other physical disabil-
ities increase. Unlike OA, RA can
also affect various organs and body
systems such as the cardiovascular,
respiratory, and integumentary sys-
tems. As a result, it is not uncom-
mon for people diagnosed with
RA to have other chronic diseases
including lung diseases, lymphoma,

and

heart diseases, and osteoporosis.
Women, middle-aged people, peo-
ple exposed to silicate materials,
smokers, people with a family his-
tory of RA, and obese people are
more prone to RA. Symptoms of
RA include swelling joints, worsen-
ing joint soreness, fever, and fatigue.
A frequently used medication for
RA is the disease-modifying anti-
rheumatic drugs (DMARD:s). This
medication prevents the worsening
of RA and permanent damage to
joints, bones, and tissues. Surgery,
physical therapy, relaxation, and
exercise can also alleviate the symp-
toms and treat RA?

Similar to RA, Psoriatic Arthri-
tis (PsA) is also an autoimmune
disease. In this case of arthritis, the
immune system attacks healthy
cells, resulting in inflammation and
the overproduction of skin cells,
or Psoriasis. People with Psoriasis,
people between the ages 30-50,
and people with a family history
for PsA are the most prone to PsA.
Those with PsA have the possibility
of developing eye problems and ar-
thritis mutilans, a severe deforming
disease where some bones are per-
manently lost. RA and PsA are very
alike. Although people with PsA are
more likely to experience swollen
fingers and toes, foot pain, and back



pain, people with PsA or RA, for the
most part, exhibit the same symp-
toms. Hence, many treatments and
medications used for people with
RA can also be effective for people
with PsA*

A complex form of arthritis,
gout is caused by the formation of
urate crystals in the joints. These
crystals are formed by high levels
of uric acid levels which are usu-
ally obtained from purines, a sub-

Penn Medicine

stance found in poultry, seafood,
and alcohol. People with diabetes,
obesity, heart and kidney disease,
and frequent alcohol consumption
are more prone to gout. In addi-
tion, men tend to develop gout
earlier than women due to their
higher levels of uric acid, although
women can still develop gout, es-
pecially after going through meno-
pause, which increases uric acid
levels. When the kidneys cannot

process enough of the uric acid,
uric acid builds up, forming sharp
urate crystals. These crystals cause
inflammation and intense pain for
surrounding joints and tissues. Al-
though these symptoms come and
go through flares, there are many
effective treatments for reducing or
preventing future flares such as uric
acid removal medication, limiting
the intake of the foods aforemen-
tioned, and ingesting coffee, vita-
min C supplements, and cherries’

Because arthritis is a common
disease that can affect all sexes, rac-
es, and ages, it is important to be
aware of the symptoms associated
with it. Those with arthritis experi-
ence many struggles and pain on a
day-to-day basis. The disease causes
many hindrances in both personal
and work life. It is important to seek
medical attention and treatment as
soon as possible before one’s con-
dition worsens or becomes per-
manently irreversible. Fortunately,
there are many treatments available
to help alleviate symptoms and pre-
vent future flares or attacks.

Sources

1. Arthritis. Centers for Disease
Control and Prevention. Updated
January 30, 2019.

2. The Basics of Osteoarthritis.
WebMD.

3. Mayo Clinic Staff. Rheumatoid
Arthritis. Mayo Clinic. Published
March 1, 2019.

4. Mayo Clinic Staff. Psoriatic
Arthritis. Mayo Clinic. Published
March 13, 2018.

5. Mayo Clinic Staff. Gout. Mayo
Clinic. Published March 1, 2019.
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AN OVERLOOKED AND U

Grumbles when the Dining Hall
relegated peanut butter to small plastic
containers flooded through campus, but

as someone who deals with a severe

peanut allergy, it was a welcome

change. As of 2017, 1.2 million

teens and children in the Unit-

ed States have peanut allergies.!

The second most common al-

lergy in children, the incidence

of peanut allergies is on the

rise. The urgent need to find

a cure or treatment lies in the

fact that peanuts are the worst

offenders when it comes to causing ana-

phylaxis. For every 200 episodes of ana-
phylaxis, there is one death.?

What happens when a person has an

allergic reaction to peanuts? The reac-

tion begins when the sufferer ingests

peanuts. The peanut is digested, and

its proteins end up in that person’s

bloodstream. People who have pea-

nut allergies have peanut specific

Immunoglobulin E (IgE). IgE, anti-

bodies which cause allergy attacks,

perceive the peanut protein as an anti-

gen and bind to it

The antibody-an-

Graphic by Kate Bailey 21

By Vidhya

tigen pair then bind to mast cells, which
are made of connective tissue and contain
different granules that cause inflamma-
tion upon release. Triggered by the an-
tibody-antigen, the mast cell releases a
granule called histamine. The resultant
rush of histamine is what causes allergy
symptoms such as hives, nausea, vomiting,
fainting, and difficulty breathing.

Many people with peanut allergies car-
ry Epi-Pens in case of accidental ingestion.
Epi-Pens contain large doses of epineph-
rine, causing the injected body to experi-
ence an adrenaline rush. That adrenaline
rush allows a person having a severe pea-
nut reaction to breathe and, consequently,
stay alive3

Dr. Stephen Dreskin is a world-re-
nowned doctor at the University of Col-
orado’s Anschutz Medical Campus. He
recently discovered the two most import-
ant component proteins in peanuts when
determining a sufferer’s peanut reactivity.
Dr. Dreskin investigates different pep-
tide chains — of a chain of amino acids

— that have the potential to block
peanut reac- tions. The peptide
chains he

studies can



NDERRESEARCHED KILLER

Pathy '20

bind to the antibodies instead of the pea-
nut proteins, reducing the number of mast
cells triggered. Once distilled down to the
shortest chain with the highest potency,
Dr. Dreskin’s peptide chain could be used
in a vaccine.

The concept of an allergen has been
known since the 1870s, but the idea of a
peanut allergy has not been seriously in-
vestigated until recently. In 1997, doctors
began noticing an uptick in the number
of patients with peanut allergies, espe-
cially in Asians and African-Americans.
The percentage has been growing rapidly
since then. Unfortunately, legislation has
just begun to catch up. In 2010, President

Sources

Obama signed the Food Allergy & Ana-
phylaxis Management Act (FAAMA), in-
centivizing schools to have a contingency
plan regarding risk of exposure for stu-
dents with peanut allergies. FAAMA also
provided schools with federal grants to
make sure that current allergy guidelines
were being followed.

Even though this act was passed, many
states still have a long way to go; for ex-
ample, only 12 states require that their
schools stock Epi-Pens. To prevent pea-
nut-allergy related casualties, there
is an ongoing need for increased
public awareness on the potential
harm to peanut allergy sufferers.

1. Boyles S. 1.2 Million Children and Teens Have Peanut Allergies -Two studies
estimate current PA prevalence to be 2.2%. Medpage Today. Published November

20, 2018.

2. Peanut Allergy. New South Wales Government. Published 2002.
3. Glowatz E. Allergic Reaction Effects: Here's What Happens To Your Body, From
Trouble Breathing To Hives. Medical Daily. Published October 31, 2016.

4. Laws and Regulations. Food

Allergy Research and Education. Updated 2019.
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FOR CANCER TREATMENT

By Elaine Zhang '21

Natural killer (NK) cells — a type of lympho-
cyte, or specialized white blood cell — perform an
important role in the human immune response
by destroying viruses and cancerous
cells! While NK cells do possess an-
tibody-like activation receptors to
recognize foreign cells, unlike
other lymphocytes, they
are able to naturally dis-
tinguish between nor-
mal and abnormal
cells using spe-
inhibitory
recep-

cial

tors.?
Mobili-
zation
of NK cells can
be triggered by
these  inhibitory
receptors that detect
low levels of major his-
tocompatibility =~ complex
(MHC) genes, which are identifica-
tion genes that occur on the cell surface? Mu-
tated cells suppress the expression of these genes,
making NK cells effective in finding and destroying
malignant cells while protecting healthy tissue. This
unique anti-tumor aspect makes NK cells practical
for cancer immunotherapy.

There are very few NK cells in humans, so sci-
entists are researching methods to increase their
number and efficiency. Since NK cells intrinsical-

12 | Technology

ly target tumors and have few side effects, they
are effective and low risk.* Labs can produce NK
cells from stem cells to use as an injected supple-
ment. Already, an immunotherapy treatment
derived from NK cells has been used in
a clinical trial to treat a patient with
stage IV cancer.®> NK cells show
great promise as the key
to a cure for cancer, and
many are excited about

its future.

Sources

1. Eldridge L. Natu-

ral Killer Cells and

Cancer Immunity. Verywell

Health. Published July 16,
2019.

2,4. Abel A, Yang C, Thakar

M, and Malarkannan S. Natural

Killer Cells: Development, Matu-

ration, and Clinical Utilization. NK cell

and Innate Lymphoid Cell Biology. Published
August 13, 2018

3. Histocompatibility complex. Genetics Home
Reference. Published August 20, 2019.

5. Galindo Y. UC San Diego Health Treats 1st
Cancer Patient with Stem-Cell Derived Natural
Killer Cells. UC San Diego Health. Published
April 01, 2019.
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A HEALING HOAX?

By Raine Williams ‘20

The debate over whether or
not the mind can heal the body
to the same extent that science
can is rooted in the benefits
and detriments of a phenom-
enon called the placebo effect.
The placebo effect occurs when
a patient is given an “inert”
treatment but still experiences
health improvement. This is be-
cause of psychological factors
that convince patients that an
inactive drug will improve their
condition simply because they
are told that it is effective.!

The “benefits” of the place-
bo effect remain controversial
because patients often undergo
subjective health improvement
as opposed to objective — or
measurable — improvement.
These patients may claim they
feel better because of the place-
bo, but this does not mean that
the placebo has improved their
health conditions on the bio-
logical level. Ted Kaptchuk, di-
rector of the Harvard Program
in Placebo Studies and Thera-
peutic Encounter, claims, “The
role of placebos is limited. They
can't affect the underlying dis-
ease mechanisms in conditions
like hypertension or arrhyth-
mias. But they can influence
subjective symptoms like pain
and depression, hot flashes,

and insomnia.”” Placebos can
be beneficial by influencing pa-
tients to believe that they can be
healed, causing the brain chem-
istry to produce effects similar
to what a medication might
cause. However, this can have
dangerous consequences. A pa-
tient may reject medical treat-
ment on the basis that the pla-
cebo is “healing” them, when in
actuality their condition could
worsen without medical treat-
ment.

Ultimately, the placebo ef-
fect reveals the importance of
the role that a doctor plays in
impacting the patient’s percep-
tion of their own healing pro-
cess.

1. Howick J. What's the Truth
About Placebo Effects?. The
Huffington Post UK. Updated
July 15, 2017,

2. Schattner E. The Placebo De-
bate: Is It Unethical to Prescribe
Them to Patients?. The Atlantic.
Published December 19, 2011.

3. Novella S. Placebo Myths De-
bunked. Science Based-Medi-
cine. Published November 15,
2017
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A MODERN PROBLEM

Though many people view
the AIDS (Acquired Immune
Deficiency Syndrome) epidemic
as a past crisis, it is still highly
relevant in our world today, af-
fecting 36.9 million people glob-
ally! HIV (Human Immunode-
ficiency Virus) is still a leading
cause of death among women
of reproductive age. Since the
first case of this disease was re-
ported in 1981, over 77 million
people have become infected
with HIV; fortunately, however,
death rates have declined dra-
matically. In 2017, 940,000 peo-
ple died of AIDS, a 51% decrease
since the peak of the disease in
2004.2 This is due in part to the
spread of antiretroviral thera-
pies (ART).

HIV infects certain white
blood cells, known as T-cells,
which help fight disease. Once
a person contracts HIV, the dis-
ease will remain in their body
for the remainder of their life.
Over time, a person’s immune
system will no longer be able
to effectively fight disease. HIV

14

By Allison Kleinstein '21

becomes AIDS when the virus
has infected enough T-cells to
prevent the human body from
fighting off infections such as
pneumonia or
Common infections like these

tuberculosis.

are usually the cause of death
for people with AIDS.?
Currently, thereisno vaccine
for HIV and no cure for AIDS.
Other medications like antiret-
roviral (ART) drugs can be used




to slow the spread of HIV once a
person is infected. This medica-
tion can provide a normal lifes-
pan to people living with AIDS.
The main concern, however, is
access to this medication. Most
people infected with HIV live in
low income countries and do not
have the resources necessary to
live a normal life with AIDS. In
fact, 68% of all cases of AIDS are
found in sub-Saharan Africa’
In this region, one out of every
four adults is infected with HIV.
Besides sub-Saharan Africa, the
Caribbean, eastern Europe, and
central Asia share high infection
rates. In total, around 30 million
people in low or middle income
regions are infected with HIV,
but only 5.25 million of them
have access to ART. 3

Besides the actual disease
and its symptoms, having high
rates of HIV can have other

detrimental effects on a region.
Without access to medication,
people who suffer from AIDS
may not be able to participate
in daily work or earn income. It
also puts a stain on local health
care services. These challenges
can prevent low income com-
munities from rising out of pov-
erty and developing both eco-
nomically and socially.
According to the Sustainable
Development Goals adopted by
all United Nations members,
the global community aims to
stop the AIDS crisis by 2030.
Member states also aim to have
90% of people living with HIV
to be aware of their diagnoses
and given treatment by 2020.2
In an effort to uphold these
goals, governments are consid-
ering distributing ART in every
city and village to people who
are at risk of contracting HIV

but are not yet infected. David
Gerberry, formerly a postdoc-
toral fellow at the University of
California, Los Angeles (UCLA)
and currently an Assistant Pro-
fessor in Mathematics at Xavier
University, stated, "Since results
from clinical trials have shown
that antiretroviral drugs are ef-
fective in protecting individuals
against HIV, the big question
now is how best to use them."
Researchers at UCLA have
revised this plan to be more ef-
fective in preventing the large
scale spread of HIV. Using a
complex mathematical strate-
gy, they have developed “hot
zones,” or places in which the
HIV infection risk is much high-
er. In South Africa, this model
would prevent 40% more people
from becoming infected with
HIV* Not only does it work bet-
ter, but it is cost effective as well.
This strategy could dramatical-
ly minimize the spread of HIV,
and one day, stop it completely.

Sources

1. HIV/AIDS. World Health Orga-
nization.

2. The Global HIV/AIDS Epidem-
ic. KFE Published January 28,
2019.

3. Global Issues: HIV/AIDS. Peace
Corps.

4. How to Stop the Spread of HIV
in Africa. Science Daily. Pub-
lished December 2, 2014.
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NEUROSTIMULATION:
MAKING STRIDES IN
PARAPLEGIA TREATMENT

By Claire Yuan ‘21

When most people think of
paraplegia — paralysis typically
caused by spinal injury or disease
— it is common to immediately
associate it with being untreat-
able. But in recent years, scien-
tists have made considerable progress in treating lower
body paraplegia through the use of neurostimulation.
By carefully analyzing and mapping out the human
spine, scientists were able to carefully pinpoint the
placement of various small electrical implants. These
electrodes were surgically inserted into the patients at
their various injury sites, some near the spine, others
in the abdomen. Even though they allow paralyzed
patients to move their lower bodies, the electrical im-
plants don’t actually stimulate the muscles themselves;
rather, the electrodes strive to neuromodulate the spi-

16

nal cord so that patients are able

to decide whether and when they

want to move their legs.! Selected

configurations of electrodes ac-

tivate specific areas of the spine

and mimic electrical signals that
the brain would send. In the process, the electrodes are
also able to regenerate and remap the nerves in dam-
aged spinal cords.?

At first, the technology was tested on monkeys,
the results of which were generally positive? Later, the
treatment transitioned to research trials on human pa-
tients, and the results have shown promise. The first few
studies were published by scientists at the University
of Louisville and the Mayo Clinic. Both achieved sim-
ilar results in their patients, with some patients stand-
ing independently and others walking with assistance,



typically given through the form of
walkers* Combined with careful
physical therapy, the implants have
helped many patients who have
been wheelchair-bound for years
gain mobility.

In 2018, Jered Chinnock, a pa-
tient who had been paralyzed from
the waist down due to a snowmo-
bile accident in 2013, was able to
stand and walk half the length of
a football field? The research team
implanted an electrode in Chin-
nock’s epidural space, which is the
area just outside of the membra-
nous “tube” that connects the spine
and cerebrospinal fluid. When the
efforts to help him walk began in
2016, Chinnock needed a harness
to help him balance as he stood.
But by the end of the study, the im-
plant, along with the help of count-
less physical therapies, allowed
Chinnock to successfully walk with
a walker. When the electrode was
switched off, however, he again lost
the ability to move his lower body.

Despite Chinnock’s inability
to stand or walk without the im-
plant, other patients have experi-
enced slightly better results. Gert-
Jan Oskam, a 35-year-old man who
was involved in a cycling accident
in 2011, had been unable to lift his
legs, even with intensive physical
therapy. “The doctors told me
that I would never be able to walk
again,” he said. “Now I can walk
short distances with the help of
electrical stimulation and crutch-
es, and even without electrical
stimulation. My muscle strength
has improved substantially.”

For several of these earlier pa-
tients, implants were limited to a

specific preset pattern of electrical
pulses. In a more recent study, how-
ever, Grégoire Courtine, a neurolo-
gist at the Swiss Federal Institute
of Technology, was able to develop
a mobile app so that stimulation
patterns could be controlled in real
time by a tablet or smartphone. The
goal of this app was to provide the
opportunity to use neurostimula-
tion as a form of therapy for when
patients are at home, outside of the
research realm.

These new strides in the field
of paralysis have overturned many
long-standing beliefs in both the
scientific community and beyond
about certain types of paraplegia.
Of course, the use of neurostimula-
tion as a means to treat paralysis re-
mains a relatively unexplored field
of study, and more research must
be done in order to make this treat-
ment widely accessible. For exam-
ple, scientists still aren’t fully able
to understand exactly how neuro-
stimulation assists walking. Kristin
Zhao, an investigator at the Mayo
Clinic explained, “The thought is
that somehow there’s a command
coming down from the brain tell-
ing the lower limbs to move, and
somehow the stimulation is en-
abling that™ Scientists know the
electrodes are mimicking brain
signals, but how those artificially

produced signals affect the body to
induce walking is unclear.

Nonetheless, Professor Robe
Kaspa from the University of Mel-
bourne believes that “this work
presents a significant step towards
establishing a viable approach to-
wards restored function in at least
a proportion of people with spinal
cord injuries who would otherwise
face long-term confinement in a
wheelchair.”
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THE

By Khushi Tyagi ‘20

Andrea Kim is a documentarian and media-maker interested in how new technologies and story-
telling practices build social narratives. At the Center for Global Women’s Health Technologies, she
investigated how the design of medical technologies influence access to healthcare — in particular,
cervical healthcare in low-resourced settings. To this end, she is developing a media initiative called
the Calla Campaign, which brings together a global community to produce new perceptions of the
cervix and reproductive health through education, art, and storytelling.

Andrea studied Global Cultural Studies with a certificate in Documentary Studies at Duke Uni-
versity. She worked in schools in Durham, North Carolina and Arusha, Tanzania to incorporate visu-
al learning to education curriculum. More recently, Andrea worked with Moroccan youth in Agadir
with the goal of creatively engaging future leaders through activities like building a flashlight circuit
and co-creating portraits with their peers. She is currently editing a documentary film as part of the

Calla Campaign, titled “The (In)visible Organ”.

CPH: What is the Calla Campaign?

Kim: The Calla Campaign is a movement to bridge
inequities in reproductive healthcare through tech-
nology, storytelling, and art. Our goal is to destig-
matize reproductive anatomy of women and non-bi-
nary people to make healthcare more accessible. We
believe that both art and technology can work to-
gether as platforms for education and storytelling.
For instance, we’ve hosted art education workshops
in which women sculpt vulva models in a self-ex-
pressive way, while also learning about their repro-
ductive parts. We do a lot of research into health per-
ceptions about cervical cancer, using the Callascope
as a tool to dive into these questions.
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CPH: What inspired the Calla Campaign?

Kim: The campaign was inspired by the Callscope,
which is a low cost medical technology that can take
images of the cervix. It’s useful for early screening
of cervical cancer, especially in low resource areas.
Our team was surprised by the fact that the specu-
lum, a medical tool for inspecting the cervix, had not
been redesigned in over centuries and, in fact, was
developed by experiments on enslaved women with
no anesthetics. So we wanted to have more feedback
from women in regards to tools that impact their
lives, and create more positive associations with the
body and the pelvic exam to encourage better repro-
ductive health outcomes.



CPH: How does technology and art play a role
in the Calla Campaign?

Kim: Technology and art are interesting because
they are both reflections of the people engaging
with them. They are platforms for human discus-
sions and human stories. For this reason, we see
both technology and art as tools to learn more
about ourselves and communicate with those
around us our experiences. Technology and art
are both useful mechanisms for health educa-
tion, as they open up space for creativity in how
we see things.

CPH: What effects may the Calla Campaign
have on women’s reproductive health?

Kim: The campaign hopes for more people to be
aware of their reproductive anatomy and health.
We want to foster a culture in which women’s
education and empowerment is in the center, a
culture in which people feel more comfortable to
share their reproductive health issues and feel a
sense of community around it. I think that chang-
ing perceptions about ourselves and our bodies is
the first step to affect change within our commu-
nities; it happens from the inside out.

CPH: What has your role been in the Calla
Campaign?

Kim: My role has been to manage the campaign
and produce a documentary film. It’s interesting
because I was first on board as an outsider docu-
menting the experience. As I got more and more
immersed into the story, the Calla narrative, I've
now become a part of it, a part of creating it. I think
this reflects the spirit of the Calla Campaign in that
its aim is to produce more people who subscribe
to this new paradigm, one that prioritizes female
reproductive healthcare in society, and takes part
in strengthening this ecosystem of change.

CPH: Where do you see the Calla Campaign
going in the future?

Kim: The Calla Campaign has huge potential for
involving more people and communities. Espe-
cially with the Callascope on its way to becom-
ing a commercial medical product and with the
documentary film being released later this year,
we hope to engage a broader community and
spread the campaign’s message, sparking curi-
osity and creativity of people from within their
own communities to create solutions for wom-
en’s health.

If you would like to learn more about Duke University’s Calla Campaign, visit http://ignitecalla.com/.
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