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figure out how the human
microbiome influences a
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Where We
Stand

Coming off a public health disaster and political and social upheaval
during the pandemic, the medical field faces huge challenges. Still, advancements
in artificial intelligence, genomic discoveries and the ability to harness the
immune system are driving research and fueling hope. Here, some trends that are

shaping the way we’ll be thinking about wellness and care in the future.
By Janet Lee

LOSING YEARS

Life expectancy declined at its most
significant rate in more than seven
decades in 2020 and 2021, thanks

to COVID-19. It now stands at 76.60
years on average, down from 78.86

in 2019, according to a study from

the University of Colorado Boulder,
the Urban Institute and Virginia
Commonwealth University. While 19
other peer countries included in the
report also saw declines in 2020—albeit
less severe than the U.S. drop—they

at least rebounded somewhat in 2021.
Besides the pandemic, research also
pointed to the obesity epidemic, heart
disease and health care inequities for
the widening gap between the U.S. and
other countries. Of note: The largest
declines in life expectancy in between
2019 and 2021 were among Black and

Hispanic populations.
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MIND MATTERS

Mental health has taken a nosedive over the last couple of
years, but even before that 20% of adults experienced a
mental illness, according to a 2022 report from Mental Health
America (MHA). Thoughts of suicide are on the rise, and a
significant portion of adults and youth don’t receive or have
access to treatment. One potential stopgap: Last summer, the
new 988 Suicide & Crisis Lifeline went live (it was formerly
known as the National Suicide Prevention Lifeline, reachable
via a 10-digit phone number). Anyone having a mental
health, substance use or suicide crisis can call or text 988
and speak to a real person instead of dialing 911 or going

to the emergency room. To read more about the roots of the
mental health crisis in the U.S. and promising research into
psychedelics, turn to page 60.
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CANCER CARE FOR ALL

The number of cancer survivors is
expected to rise by about 30% between
2019 and 2030. “Where we are today

is much better than where we were 20
years ago,” says Dr. David Ryan, clinical
director of the Massachusetts General
Hospital Cancer Center in Boston.
Oncologists are now better able to
target various types of cancer, but that
also means there’s a need for specialists
who are familiar with these specific
subtypes and there aren’t enough of
those to go around, especially in rural
areas, says Ryan. “The opening up of
virtual care has created tremendous
opportunities to reach out to more
isolated communities,” he says, but
some states still don’t allow it unless
the doctor is licensed in that state (like
Maine and New Hampshire). To read

about some of the new advances in

cancer treatment, turn to page 44.

A MYSTERIOUS ILLNESS

Long COVID—symptoms like brain fog,
joint pain and heart issues—is baffling
researchers and physicians. The National
Center for Health Statistics estimates that
14% of U.S. adults have had long COVID.
“We have to solve the puzzle that causes
long COVID,” says Dr. Ziyad Al-Aly, a
clinical epidemiologist at Washington
University in St. Louis. “Why are some
people prafoundly disabled and others
are unscathed? We need to understand
the mechanisms.” Al-Aly is lead author of
a pre-print study investigating the risks of
COVID-19 reinfection. “Does [it] elevate
your risk of various health problems
[including death and hospitalization|?
The answer is absolutely yes.” This
summer, the National Institutes of

Health launched a study that will follow
thousands of people, tracking their acute
and post-COVID symptoms.
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A SHARPER LENS

Scientists have relied on observational
studies for years to investigate
associations between things like alcohol
intake and heart disease risk. The
problem is, observational studies can’t
show that one thing causes another.
There are also often confounding
variables in the background that can
affect outcomes. One example: Drinking
a glass of wine a day is associated with
a lower risk of heart disease, but is it
the wine or other healthy habits, such
as exercise or eating a plant-based
diet? Thanks to the genetic data that
scientists can now gather during a
study, it’s easier for them to test risk
factors based on genetic variants and
determine causation. The method is
called Mendelian randomization and
it’s appearing in more and more studies.
To see how alcohol impacts heart
disease, turn to page 73.

REDEFINING “HEALTH”
“Traditionally a lot of the focus

for heart health has been on things
like blood pressure and quitting
smoking, but now we’re including
social determinants of health as part
of our guidelines,” says Dr. Michelle
A. Albert, president of the American
Heart Association and a professor

of medicine at the University of
California, San Francisco. “For
example, sleep impacts blood pressure
and if you live in an environment
where you're under stress, sleep
quality is poorer. So you just can’t tell
people to get better sleep.” The AHA
is just one group that’s investigating
how social determinants of health,
including racism; safe housing;
clean water; healthy, affordable
food; education; transportation and
employment status together impact
health outcomes, and how to include
these factors in the data they collect
and incorporate them into treatment.

12
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MAKING PREGNANCY
(AND BEYOND) SAFER

With 17.4 deaths per 100,000 pregnancies, the U.S. ranks at the

bottom for maternal mortality among industrialized nations.
Black women are two-and-a-half to three times more likely to
die in or right after childbirth as white women and Hispanic
women, according to a 2020 report from the Commonwealth
Fund. “There’s a lot of research in the area in terms of health
care disparities and social determinants of health,” says Dr.
Joanne Stone, chair of obstetrics, gynecology and reproductive
science at the Icahn School of Medicine at Mount Sinai in
New York. “There’s also a big emphasis on what’s called the
fourth trimester now, the postpartum period.” (Forty percent
of maternal deaths happen within six weeks after the day

of delivery.) In addition, Stone says there’s a push to make a
patient’s pregnancy history part of their overall medical history.
“Things like preeclampsia increase risk for high blood pressure,
stroke and heart disease later, but a lot of internal medicine
doctors don’t ask about that,” she says. Read about efforts to
improve equity in health care on page 88.

Janet Lee is a writer and editor in Kansas City, Missouri.
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THE LONG-AWAITED
MALARIA VACCINE
FOR CHILDREN S
A BREAKTHROUGH
FOR SCIENCE,
CHILD HEALTH AND
MALARIA CONTROL.

—Tedros Adhanom
Ghebreyesus, PhD,
WHO Director-General
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Between 2020 and
2022, 12 countries
were certified
malaria-free by

the World Health
Organization,
including China,
Argentina, Morocco
and Sri Lanka.
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FROM THE TIME VAULT

9 Mid-Pandemic
Discoveries

While most eyes have been on COVID-19, researchers have also made

groundbreaking advancements in other fields.

By Jeffrey Kluger

THE OTHER BIG
1 VACCINE NEWS
Public-health officials have
long sought a vaccine against malaria,
which infects up to 600 million people
a year and kills 400,000, mostly
children. In 2021, there was dramatic
progress on this front. In October, the
World Health Organization (WHO)
approved the use of the RTS,S vaccine
in children in sub-Saharan Africa or
other areas of the world where malaria
transmission is moderate to high.

In addition, in a study of 450
children in Burkina Faso, published in
the Lancet in May 2021, researchers
reported that a new malaria vaccine,
called R21, is 77% effective—
just clearing the World Health
Organization’s 75% efficacy standard.

The sample group for the study
was comparatively small, though, and
more research is needed. Investigators
working for a multicenter international
team, including the University of
Oxford, plan to follow the initial
sample group for longer and will
conduct other trials in countries where
malaria is active year-round, while
also working to improve the immune
response from the shot.

Hand-and-face transplant recipient
Joe DiMeo tests out the strength of one

2

of his new hands.

NEW FACE, NEW
HANDS—NEW MAN

In summer 2020, a team of

16 surgeons and 80 operating-room
staffers at NYU Langone Health
performed the world’s first successful
face and double hand transplant,
completing the procedure in just 23
hours. Speed is essential in transplant
surgery, because the sooner that donor
tissue is connected to the recipient’s
vascular system, the less time it is
denied a blood supply.

The recipient was 22-year-old Joe
DiMeo of Clark, New Jersey, who
suffered third-degree burns over 80%
of his body in a 2018 car accident. His

fingertips had to be amputated, and
damage to his face was so extensive that
he was left without lips or eyelids—
even after 20 reconstructive surgeries.
In 2019, DiMeo was listed as a possible
transplant recipient; 10 months later,

a suitable face-and-hands donor was
located. Only two other face-and-hand
transplants have been attempted:

In the first, the recipient died of
complications from the surgery; in the
second, the hands had to be amputated
because of infection. Advanced
computer modeling helped the
surgeons plan the latest transplant, and
3D cutting guides assisted in sawing
and aligning bones, as well as properly
positioning the plates used to attach the
donor tissue. Two years post-surgery,
DiMeo still goes to occupational
therapy and hopes to write a book.

AN OBESITY
3 DRUG THAT

ACTUALLY WORKS
A study published in March 2021
in the New England Journal of
Medicine showed that the drug
semaglutide—typically administered

to treat Type 2 diabetes—can have
powerful weight-loss effects. A

15

Powered by CamScanner


https://v3.camscanner.com/user/download

[ BT BHL KT | s

The brain needs time to clear out cellular debris, which may thwart inflammation.

sample group of 1,961 people with

a body mass index of 30 or greater
(the level considered “obese,’ though
the scale has been criticized for
overgeneralizing) were given either a
weekly dose of 2.4 mg of semaglutide
(the average weekly dose for diabetes
treatment is 1 mg) or a placebo,
coupled with lifestyle intervention
like diet and exercise. At the end of a
68-week trial period, the semaglutide
group lost an average of 14.9% of their
body weight compared with 2.4% for
the placebo group.

BETWEEN SLEEP
AND DEMENTIA

Poor sleep duration has long been
thought to be associated with
Alzheimer’s disease and other

4 A CLEAR CONNECTION

neurodegenerative conditions, but
the cause-and-effect association is
hard to establish, and studies typically
don’t run past 10 years or so, making it
hard to track how sleep patterns play
out over decades. In a robust study
published in April 2021 in Nature
Communications, a sample group of
7,959 people had their health and
sleep patterns tracked throughout
their 50s, 60s and 70s. The results
were striking: Those who slept six
hours or less per night had a 30%
higher risk of developing dementia
than those who slept seven hours.
While depression and other mental-
health disorders are thought to have
arole in changes in sleep duration
and increasing dementia risks, the
investigators corrected for those
variables and did not find them to

be relevant in their findings. They

also ruled out sociodemographic and
cardiometabolic factors. Though

the investigators did not say with
certainty which mechanism connects
short sleep cycles to the onset of
dementia, they speculated that lack of
sufficient sleep can be associated with
neuroinflammation, atherosclerosis
and poor clearance of amyloid
protein—which makes up Alzheimer’s
plagques—from the body.

A GUT CHECK ON
5 ALZHEIMER'’S RISK

It’s no secret that the human
microbiome has a profound effect
on overall health. Now research has
gone further than ever before to
establish that the trillions of bacteria
and other microorganisms that live

16
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in the gut may also play arole in the
development of Alzheimer’s disease.
In a study led by researchers at the
Istituto Centro San Giovanni di Dio
Fatebenefratelli in Italy, investigators
looked at lipopolysaccharides,
proteins that are found on the
membranes of gut bacteria that cause
inflammation, as well as at certain
short-chain fatty acids, some of
which have neuroprotective effects.
Using PET scans and blood tests of 89
people ages 65 to 85, the researchers
found a higher incidence of amyloid
plaques in the brains of those with
higher levels of lipopolysaccharides
and the bad fatty acids in their
blood—and thus in their gut bacteria.
Fewer plaques were found in those
with the protective fatty acids. The
findings point to the possibility

of microbiota manipulation as a
preventive for Alzheimer’s.

PSILOCYBIN AND
6 MDMA PROVE THEIR
PSYCHOTHERAPEUTIC
METTLE—AND PROMISE

Over the past year, psychoactives that
had been mostly used as recreational
drugs started really establishing
themselves as frontline mental-health
treatments. In an April 2021 study,

published in the New England Journal of

Medicine, 59 patients with depression
were divided into two groups: One
received psilocybin (aka psychedelic
mushrooms); the other received
escitalopram (a selective serotonin
reuptake inhibitor) and a smaller

dose of psilocybin. Both had therapy
alongside the treatment. At the end of
the six-week study period, those in the
psilocybin group performed better on
a self-rating depression survey than
those receiving the escitalopram—
though the difference was just shy of
statistical significance. In an unrelated
Nature Medicine study published in
May 2021, 90 people suffering from

post-traumatic stress disorder (PTSD)
were similarly divided into two groups,
one of which received three doses

of MDMA —the active ingredient in
ecstacy—plus talk therapy. The other
received the therapy and a placebo.
The conclusion: 67% of the people

who had taken MDMA no longer met
the criteria for a PTSD diagnosis,
compared with 32% of the placebo
group. Multiple startups are working to
commercialize the use of psychoactives
for therapeutic purposes. (For more on
how psychedelics are being used for
mental health, turn to page 64.)

MONKEY CHIMERA
In an April 2021 study published
in the journal Cell, professor Juan

7 THE FIRST HUMAN-

Carlos Izpisua Belmonte, PhD, created
an embryonic chimera that combined
human and nonhuman primate

cells, strictly designed for research
purposes only, and engineered to

be unable to advance beyond the
embryonic stage. The research has
two purposes. The first is to study

the process known as gastrulation—
the point two weeks after conception
when embryonic cells begin to
differentiate into the body’s more
than 200 cell types. The second goal
is to help scientists develop better
systems for growing tissues and
organs—intended for transplantation
into humans—in other animals,
including pig embryos, which are
seen as less ethically controversial
and more accessible.

A handful of cities have decriminalized psilocybin and some states are moving
to legalize it for medicinal purposes, with supervision.
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