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Abstract: Global burden of diseases (GBD) includes non-communicable conditions such as
cardiovascular diseases, cancer and chronic obstructive pulmonary disease. These share important
behavioral risk factors (e.g., smoking, diet) and pathophysiological contributing factors (oxidative
stress, inflammation and excessive sympathetic activity). This article wishes to introduce to medicine
and public health a new paradigm to predict, understand, prevent and possibly treat such diseases
based on the science of neuro-immunology and specifically by focusing on vagal neuro-modulation.
Vagal nerve activity is related to frontal brain activity which regulates unhealthy lifestyle behaviors.
Epidemiologically, high vagal activity, indexed by greater heart rate variability (HRV), independently
predicts reduced risk of GBD and better prognosis in GBD. Biologically, the vagus nerve inhibits
oxidative stress, inflammation and sympathetic activity (and associated hypoxia). Finally, current
non-invasive methods exist to activate this nerve for neuro-modulation, and have promising clinical
effects. Indeed, preliminary evidence exists for the beneficial effects of vagal nerve activation in
diabetes, stroke, myocardial infarction and possibly cancer. Thus, we propose to routinely implement
measurement of HRV to predict such GBD in populations, and to test in randomized controlled trials
effects of non-invasive vagal nerve activation on prevention and treatment of GBD, reflecting possible
neuro-modulation of health.

Keywords: global burden of diseases; neuroimmunology; neuromodulation; vagal nerve;
prediction; prevention

1. The Problem

Major non-communicable causes of death and of years of life lost today include coronary heart
disease (CHD), stroke, cancer and pulmonary diseases [1]. Many risk factors (pollution, smoking,
diet-driven cholesterol, insufficient exercise, etc.) explain a large proportion of major global burden of
diseases—GBD (e.g., [2]). Furthermore, many of these diseases have common underlying biological
causes, as we shall see below.

While modernization has brought many positive developments (e.g., transportation, huge
improvements in disease detection and treatment, immense improvements in access to information via

J. Clin. Med. 2018, 7, 371; doi:10.3390/jcm7100371 www.mdpi.com/journal/jcm
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The Vagus Nerve Can Predict and Possibly Modulate Non-Communicable 

Chronic Diseases:  
Introducing a Neuroimmunological Paradigm to Public Health 

 
Journal of Clinical Medicine 

October 19, 2018; Vol. 7; No. 10; pii: E371 
 
Yori Gidron, Reginald Deschepper, Marijke De Couck, Julian F. Thayer, Brigitte 
Velkeniers: From the Université Lille, France; Vrije Universiteit Brussel, Belgium;  
University College Odisee, Belgium; College of Medicine, Ohio State University; 
 
BACKGROUND FROM DAN MURPHY: 
 
Heart Rate Variability (HRV) is a measurement of the time intervals between 
adjacent heartbeats. It may be used to evaluate the balance between the 
sympathetic and parasympathetic divisions of the autonomic nervous system. “It is 
crucial to measure HRV for at least 5 min, to obtain both time and frequency 
domain HRV parameters in a reliable manner.”   
 
Analysis of beat-to-beat variability is a simple, non-invasive technique to evaluate 
autonomic neurological dysfunction. Heart rate variability data may be collected 
using: 
• Electrocardiogram  
• Plethysmograph 
 
Spinal manipulation may alter heart rate variability. 
 
The sympathetic nervous system uses the neurotransmitter norepinephrine.  
• Norepinephrine is a catecholamine. 
 
The vagus nerve is a parasympathetic nerve that uses the neurotransmitter 
acetylcholine. It descends from the brain stem and innervates most visceral organs. 
“The vagus nerve is a major branch of the parasympathetic nervous system.” 
 

•••••••••• 
 

Global burden of diseases (GBD) includes non-communicable conditions such as 
cardiovascular diseases, cancer, and chronic obstructive pulmonary disease.  
 
Cardiovascular diseases, cancer, and chronic obstructive pulmonary disease share 2 
important behavioral risk factors: 
• Smoking 
• Diet 
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 2 
Cardiovascular diseases, cancer, and chronic obstructive pulmonary disease share 
3 important pathophysiological contributing factors: 
• Oxidative stress 
• Inflammation  
• Excessive sympathetic nerve activity [Important Point] 
 
This article introduces a new paradigm to predict, understand, prevent, and 
possibly treat such diseases based on the science of neuro-immunology and 
specifically by focusing on vagal (parasympathetic/acetylcholine) neuro-modulation. 
 
This study cites 80 references. 
 
KEY POINTS FROM THIS ARTICLE: 
 
1) Neuro-immunology is the science that investigates the interplay between the 
nervous and immune systems. 
 
2) High vagal nerve activity alters homeostasis. It is key for neuro-modulation. 
 
• “HRV, the vagal nerve index, could be used to predict onset and prognosis of 
 major global disease burdens.” 
 
• “Vagal nerve activity predicts the risk of and prognosis in many major GBD.” 
 
• High HRV predicts reduced risk of overall mortality. 
 
• “Higher HRV significantly predicts longer survival in cancer.” 
 
• “HRV is inversely related to insulin resistance and to levels of HbA1C.” 
 
3) Vagal nerve activity (parasympathetic/acetylcholine) is related to frontal brain 
 activity. 
 
• Frontal brain activity also “regulates unhealthy lifestyle behaviors.” 
 
4) High vagal activity predicts reduced risk of global burden of diseases (GBD) 
and better prognosis in global burden of diseases. [Important Point] 
 
• High vagal activity is measured by greater heart rate variability (HRV). 
 [Important] 
 
5) “Biologically, the vagus nerve inhibits oxidative stress, inflammation and 
sympathetic activity (and associated hypoxia).” [Key Point] 
 
6) Several non-pharmacological and non-invasive methods exist for activating 
the vagus nerve for neuro-modulation: 
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 3 
• “Evidence exists for the beneficial effects of vagal nerve activation in 
 diabetes, stroke, myocardial infarction and possibly cancer.” 
 
• “Physical activity increases HRV.” 
 
• Transcutaneous vagus nerve stimulation devices have been developed.   
 
• “Various forms of meditation and yoga also increase HRV.” 
 
7) Modernization has brought heavy deleterious environmental, occupational, 
and lifestyle consequences, “with vast health implications.” 
 
• Modernization leads to more air pollution, to a more sedentary lifestyle with 
 reduced physical activity, and more job stress, “all having immense and 
 adverse health consequences.” 
 
8) With the escalation of the global burden of diseases, there is one factor that is 
epidemiologically related to major causes of death, which is related to behavioral 
risk factors contributing to these diseases, and which is related to their common 
underlying pathophysiological causes. It is the “vagus nerve hypothesis for global 
public health, reflecting a neuro-immunological paradigm.” [Important] 
 
• These authors focus on three pathophysiological causes of many major health 
 problems: 
 •• Oxidative stress 
 •• Inflammation 
 •• Excessive sympathetic activity [The Key To Chiropractic] 
 
9) “Higher vagal activity predicts reduced risk of major chronic diseases.”  
 [Key Point] 
 
10) Oxidative Stress and Chronic Diseases: 
 
• “Oxidative stress occurs when the body has more pro-oxidants than anti-
 oxidants.” This damages molecules such as DNA.  
 
• Hypoxia can drive oxidative stress. 
 
• “Pollution-induced oxidative stress is linked to cardiovascular diseases and 
 cardiac death.” Air pollution is also a risk factor for dementia. 
 
• “Pollution also causes inflammation to induce oxidative stress and subsequent 
 DNA damage, obvious contributing factors in carcinogenesis.”  
 
• Stress (psychological stress, job stress) is also associated with higher 
 oxidative stress. 
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 4 
 •• Chronic stress is related to reduced telomere length, “which predicts 
  diseases and earlier mortality.” 
 
11) Inflammation and Chronic Diseases: 
 
• “Inflammation reflects recruitment of immune cells (mostly innate) due to 
 various danger signals (e.g., injury, infection, cell damage).” 
 
• “Inflammation contributes to all stages of carcinogenesis from escape from 
 apoptosis and tumor onset, to angiogenesis and metastasis.” 
 
• Inflammation contributes to multiple stages of atherogenesis, plaque rupture 
 and thrombosis. 
 
• “Inflammation is also a major contributing factor to insulin resistance, the 
 main factor underlying diabetes.”  
 
• Psychosocial stress is related to elevated pro-inflammatory cytokines and to 
 reduced anti-inflammatory cytokines. 
 
• “Inflammation, the over-reaction of the immune system to danger signals, 
 underlies multiple non-communicable chronic diseases.” 
 
12) Excessive Sympathetic Nervous System Activity and Chronic Diseases: 
 
• “Excessive sympathetic nervous system (SNS) activity is related to 
 cardiovascular diseases by inducing greater oxygen demand from the heart 
 and by inducing vasoconstriction, which can induce ischemia.” [Key Point] 
 
• High SNS activity affects the direction to which cancer cells will metastasize. 
 
• “Excessive sympathetic activity was found in diabetic patients to predict 
 increased risk of cerebral and cardiovascular events.” 
 
• “Job stress is associated with higher SNS activity.” 
 
• Driving in peak traffic is associated with elevated catecholamines and 
 sympathetic neuro-hormones. 
 
 •• Increasing wealth causes the constant global increase in traffic   
  congestions and elevates catecholamines and sympathetic neuro- 
  hormones. 
 
• “The prevalence and possible impact of increased SNS activity on health are 
 expected to rise in the future.” [Critical Point]  
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 5 
13) Physicians and health policy makers should use HRV “routinely for prediction 
and possible prevention of major diseases in the population.” [Key Point] 
 
14) The Vagus Nerve Inhibits Oxidative Stress, Inflammation, and Sympathetic 
Activity: 
 
• “Vagus nerve stimulation (VNS) reduces oxidative stress.” 
 
• “The vagus plays a key neuro-immune mediator and modulator between 
 peripheral immune signals and the brain.” 
 
• The vagus inhibits inflammation through two mechanisms: 
 
 •• “Via activation of the hypothalamic pituitary adrenal axis which results  
  in systemic cortisol secretion which reduces inflammation.” 
 
 •• Via the vagus to the spleen activates splenic T-cells (via adrenergic  
  receptors), “resulting in the inhibition of synthesis of inflammatory  
  cytokines.” 
 
15) “Activity of the vagus nerve, being a major part of the parasympathetic nerve 
system, inhibits sympathetic activity.” [Key Point] 
 
16) “An important parasympathetic role of the vagus is vasodilation.”  
 
• “This anti-hypoxic role is crucial for reducing risk of CHD, stroke and even 
 also cancer since many tumors flourish in hypoxic conditions and hypoxia is 
 prognostic in cancer.” 
 
• “There is evidence that hypoxia (related to excessive sympathetic 
 vasoconstrictive activity), oxidative stress and inflammation are causally 
 related in a vicious circle manner.” [Key Point] 
 
• “The vagus nerve inhibits all three promoters of the major chronic diseases 
 mentioned above.” [Key Point] 
 
17) “Vagus nerve activity, indexed by HRV, is positively related to executive 
functioning.” 
 
• Vagal nerve stimulation “increases executive control and emotional 
 regulation, possibly relevant to ‘emotional eating’ and to greater frontal 
 control of GBD behavioral risk factors in general.” [Important] 
 
• “The vagus nerve reduces certain behavioral risk factors and inhibits three 
 main pathophysiological factors which contribute to those diseases (oxidative 
 stress, inflammation and excessive SNS activity).”  
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The Great Nerve 
The New Science of the Vagus Nerve and How to 

Harness Its Healing Reflexes 
Kevin Tracey MD 

Avery, 2025 
 
 
“Your vagus nerve is great because it reaches into so 
many life and health-giving systems in your body and 
keeps them all in balance.” 
 
“The vagus nerve can regulate your body’s vital systems 
and heal a wide variety of medical conditions.” 
 
“The vagus nerve is fundamental to our health and 
vitality...” 
 
“The previously unknown power of the vagus nerve to 
reverse inflammation, balance the immune system, treat 
chronic illness...” 
 
“Inflammation has replaced infection as the greatest 
threat to healthful human longevity.” 
 
“A functioning vagus nerve is truly a life-or-death matter; 
it is the only nerve we have that when cut on both sides, 
we die.” 
 
“How do you know if your vagus nerve is being 
stimulated? A simple answer is that you know it is being 
stimulated when your pulse goes down? 
 
 



Do inflammatory cytokines cause low back pain? 
 

Google AI Overview 
February 14, 2026 

 
Inflammatory cytokines, particularly IL-6, IL-8, and TNF-alpha, play a key role in the 
development and persistence of low back pain (LBP) by promoting inflammation, disk 
degeneration, and nerve sensitization. These biomarkers are frequently elevated in 
patients with chronic LBP, disc herniation, and degenerative disc diseases.  
 

Key Cytokines and Their Roles 
 

Interleukin-6 (IL-6): 
Persistently increased levels of IL-6 are associated with chronic lumbar radicular pain 
and disc herniation. 
 
Interleukin-8 (IL-8) 
Identified as a crucial cytokine in disc-related pain, IL-8 levels are higher in patients 
with chronic LBP and correlate with pain severity. 
 
Tumor Necrosis Factor-alpha) (TNF-alpha):  
Higher concentrations are found in patients with restricted lumbar mobility and 
contribute to the inflammatory process in disc degeneration. 
 

Grok AI Overview 
February 14, 2026 

 
Yes, inflammatory cytokines contribute to low back pain (LBP) in many 
cases. 
 
Research shows that pro-inflammatory cytokines play a significant role in both 
disc-related (e.g., herniation, degeneration) and non-specific low back pain by: 
 

• Directly sensitizing nociceptors (pain-sensing nerves) 
 

• Promoting inflammation in disc tissue, muscles, facet joints, or surrounding 
structures 
 

• Contributing to central and peripheral sensitization 
 

• Amplifying pain signaling pathways 
 

 
 
 
 
 



Key Cytokines Involved in Low Back Pain 
 

Cytokine Type Main Findings in LBP Patients  

 
TNF-α 

 
Pro-
inflammatory 

 
Frequently elevated in chronic LBP and disc herniation; 
correlates with pain intensity and radicular symptoms 

 

 
 
IL-6 

 
 
Pro-
inflammatory 

 
 
Commonly increased in both acute and chronic LBP; 
linked to pain severity and systemic inflammation 

 

 
IL-1β 

 
Pro-
inflammatory 

 
Elevated in many studies; promotes disc degeneration 
and nociceptor sensitization 

 

 
IL-8 

 
Pro-
inflammatory 

 
Often significantly higher in disc-related LBP; correlates 
with radicular pain and herniation 

 

IL-10 Anti-
inflammatory 

Often decreased in LBP patients → imbalance favoring 
inflammation 

 

 
Evidence Summary by Pain Type 

 
• Disc herniation / radicular pain / sciatica Very strong evidence that 

inflammatory cytokines (especially TNF-α, IL-1β, IL-6, and IL-8) are major 
contributors. These are released from the herniated disc material, nucleus 
pulposus, and surrounding tissues, directly sensitizing nerves and causing 
chemical radiculitis even when mechanical compression is reduced. 
 

• Chronic non-specific low back pain Most systematic reviews and case-
control studies show elevated pro-inflammatory cytokines (TNF-α, IL-6, IL-
1β) and reduced anti-inflammatory cytokines (IL-10). This imbalance is 
associated with pain persistence, central sensitization, and higher pain scores. 
However, findings are more variable than in disc-related pain, and not all 
patients show the same pattern. 
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H e a l t h

We may know how
exercise fights cancer

EXERCISE can slow tumour growth Being active has
in mice by shifting the body's long been linked to
metabolism so that muscle cells. a lower r i sk o f cancer
rather than cancer cells, take the
glucose and grow. Asirnilar
process may occur in people.

It is well known that exercise is fitness fundamentally reshapes
linked to alower risk of cancer, but metabolic competition between
the mechanisms behind this are muscle and tumours," says Perry,
only partly understood. Some of “Importantly, the exercise
exercise's influence seems to come intervention was voluntary,
via impacts on the community of We’re not talking about training
microbes in our guts and through for amarathon-type exercise,
its effects on the immune system, just what the mice wanted to do."

To examine another possible
route. Rachel Perry at Yale School
of Medicine and her colleagues
have injected breast cancer cells
into i8 mice -12 of which were fed

adiet that caused obesity, which
worsens the progression of several
types of cancer -and let half the
animals run as much or as little as

they wanted on an exercise wheel.
They found that after four weeks,

tumours in obese mice that chose

to exercise were 60 per cent smaller
than those in obese mice that

didn’t have access to aworking
wheel -and also slightly smaller
than those of sedentary mice fed
anormal diet (PNAS, doi.org/
hbdbnz). A30-minute bout of
exercise was t ied to increased

uptake of oxygen and the key
energy source glucose in skeletal
and cardiac muscles, and decreased

glucose uptake in tumours.
"This work reveals that aerobic

The researchers analysed
gene activity and identified
417 genes in key metabolic
pathways in mice that change
as aresult of exercise, essentially
meaning the muscle tissues
metabolise glucose more and the
tumour t issues metabol ise i t less.

In particular, the researchers
say down-regulation in cancer
cells of mTOR, aprotein
involved in cell growth, may
be restricting tumour growth.

Perry says these metabolic
pathways are very similar across
mammals, so she would expect the
same process to happen in people.

"We need ac l in ica l t r ia l

in people, but Ireally can’t see
any reason why you wouldn't
have asimilar effect in humans,"
says Rob Newton at Edith Cowan
University in Perth, Australia. ICS
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Exercise may match antidepressants
We're learning more about the benefits of exercise for treating depression,
even if the exact reasons why remain unclear, reports Carissa Wong
MANY of US experience a
mood boost after exercise,
and now an updated review
has revealed just how powerful
it can be. Even light exercise, like
walking or gardening, may ease
the symptoms of depression as
effectively as talking therapies
or antidepressants.

"It really reiterates that exercise assigned either to agroup that
provides an option for people who exercised regularly or to a
have depressive symptoms, and
confirms tha t exerc ise may be

as effective as psychotherapy
and antidepressants." says
Andrew Clegg at\the University
ofLancasKireinthe UK.

5000 adults who were either
clinically diagnosed with mild,
moderate or severe depression,
or who had ascore on adepression to focus more on the effects of
symptom scale that is generally
cons ide red ind ica t i ve o f the

weren ' t inc luded as these

o f t e n i n v o l v e m e d i t a t i o n a n d

breath work, and the team wanted

By taking acloser look, the team
found that light and moderate j
eĵ rcise seem to be more effective)̂
t h a n v i g o r o u s k i n d s , w h i c h

physical activity alone, says Clegg, may simply be because they are
The researchers found tha t easier to stick with, says Stubbs.

How exactly exercise brings its
benefits is unclear, but it probably
works in several ways, says Stubbs.

condition. First, the researchers
focused on 57 of the trials, in

exercise seems to moderately
reduce the severity of depressive

which participants were randomly symptoms, such as often feeling
sad, or losing interest in other
people. "They found aclinically
meaningful change -people
wi l l fee l the d i f ference f rom

that,” says Brendon Stubbs
at King’s College London.

Next, the team focused

'it really reiterates that
exercise provides an option
for people who have
depressive symptoms"

control group that was offered
no treatment or that was placed
on awaiting list for treatment.

Group exercise, for instance, can
boost people's social well-being.

Studies have also shown that,
during exercise, chemicals
re leased f rom musc les ca l l ed

myokines help mop up
inflammation that is thought

Feeling the difference on 10 trials among the 59 that
compared exercise to CBT, and five
trials in which some participants

Prior studies, including akey
review published by the Cochrane they usually involved asking
Library in 2013, have found exercise participants to exercise on aweekly took antidepressants but there
may ease symptoms of depression basis for afew weeks to months,
as effectively as standard therapies, with the style of exercise ranging
including antidepressants and
cognitive behavioural therapy
(CBT), where atherapist helps
people change their thoughts,
feelings and behaviour.

This has prompted healthcare
organisations to recommend
regular exercise for managing
depression. For instance, the
U K ' s N a t i o n a l I n s t i t u t e f o r H e a l t h s

The trials varied in design, but

was no exercise component at all.
This revealed that, on average,
regular exercise worked as well as 'lo contribute to depressive
the two other therapies {Cochrane symptoms, says Stubbs. One
Library, doi.org/hbh4x9). "There
w a s n ’ t a d i f f e r e n c e b e t w e e n

from low- or moderate-intensity
activities such as gardening and
brisk walking, respectively,
to vigorous activities such as
sprinting or playing football.
Trials involving yoga or stretching University College London.

particular myokine called brain-
d e r i v e d n e u r o t r o p h i c f a c t o r a l s o

spurs the growth of new brain
cells, which could help the brain
rewire i tself and break free of

them,” says Emily Hird at

negative thought patterns, says
Stubbs. In line with this idea, Clegg

leagues found that
l ining-which leads

^a greater release of myokines
versus other forms of exerc ise -

was more e f fec t i ve than aerob ic

exercise alone, says Stubbs.
Together, the findings

support guidelines that
recommend exercise for treating
depression. However, in all the
studies reviewed, participants
knew whether they were in a
treatment group or control group.
This raises the possibility that at
least some of the exercise-related

improvements could be down
to the placebo effect, says Hird.

Larger studies are needed to
better understand which types
of exercise -including those not
included in the review- are best,
forwhom, and why, says Hird. I

V3

a i
3

and Care Excellence (NICE) I
recommends weekly aerobic |
exercise, such as jogging, for I
10 weeks-usually in combination |
with other therapies, which, on i
their own, don’t benefit everyone, s

But since the 2013 review,
dozens more t r ia ls have been

conducted, so the Cochrane
Library is now publishing an
updated review. "This latest review
[almost] doubles the evidence
base that was in the previous one,’’
says Clegg, one of the authors.

He and his colleagues analysed
results fromSĝ î domised
controlled trials involving nearly

resistance^

« r t ' . '

' 4'-

logging has previously
b e e n r e c o m m e n d e d f o r

managing depression
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technically difficult,"
she says. Push-ups,
planks, and squats
are great moves to
start with on your
way to weights.

M e d i t e r r a n e a n d i e t ,

in particular, is linked
to alower risk of dying
from any cause.

If you currently
subsist on potato
chips and chicken
wings, however, don't
attempt to go cold
turkey overnight.
Dr. George Hennawi,
founde r o f t he Cen te r

for Successful Aging
at MedStar Health,
suggests resolving to
eat processed food
a n d m e a t t w o t i m e s
a w e e k i n s t e a d o f

yourusualfive, for
example. “Start
there, with just a
small bite," he says.

R E S O L U T I O N S T H A T
C A N H E L P Y O U
A G E B E T T E R T H I S Y E A R
B Y A N G E L A H A U P T

If you're aging—and who isn't?—
even smal l habi ts can have a

profound impact on your current
and future well-being. That's true
whether you’re 25 or 75.

"For the majority of us, genet¬
ics will explain about 20% of our
aging," says Nathan LeBrasseur,
director of Mayo Clinic’s Robert
and Arlene Kogod Center on Aging.
“Thinking about your trajectory of
aging and how you can influence
it, starting as early as possible,
can make adifference in your year
ahead regardless of your age."

Choices in key arenas can
determine whether you’re thriving
or merely surviving as you get
older. As you think about what kind
of resolutions you want to set for
better aging, prioritize those that
are both specific and measurable,
LeBrasseur advises. (Simply pledg¬
ing to “be healthier" won’t get you
very far.) It's also smart to ease
in, rather than overhauling your
routine overnight.

We asked experts which New
Year’s resolutions they recommend
setting for successful aging.

R E A C H
O U T T O A

F R I E N D O N C E
A W E E K

Strong social connec¬
tions can help people
live longer in good
health. It’s important
to be proactive about
maintainingand
strengthening these
bonds. Burnight says,
a n d t o s c h e d u l e

get-togethers rather
than waiting for your
phone to buzz. She
c a l l s o n c e a w e e k

t h e m i n i m u m f o r

reaching out to a
friend. “Every human
is lonely sometimes,
and we can so l ve tha t

problem together,"
Burnightsays. " i t
can be coffee, awalk,
lunch, or whatever,
but we have to be

proactive about it."

a u t h o r o f t h e b o o k

Joyspan: The Art and
Science of Thriving
in L i fe 's Second Hal f .

“it enables you to see
those things through¬
out the day," she says.
You might even be
thankful for getting
o l d e r : r e s e a r c h e r s

have found that posi¬
t i v e a t t i t u d e s a b o u t

aging can increase
lifespan by up to
7.5 years, while also
improving cognitive
and physical health.

rnQ.bJJi.ty, and ̂ en.
protect against a_
host of d iseases.

That’s why.Dr.jGabri:
elle Lyon, author of
Forever S ông; A
N e w, S c i e n c e - B a s e d

Strategy for Aging
Wel l , coined the

terirt̂ usc/M/jan to
describe the length of
time sorrieone lives
with healthy, strong,
capable muscle. She
urges people to engage
in resistance training
three days aweek,
wh ich cou ld mean

using free weights,
weight machines,
resistance bands, or
your own body weight.
Aim for at least 15 reps
of your chosen activity,
and make sure you’re
working at alevel that
requires you to really
push yourself to finish
thelastone or two,
Lyon advises.

"It doesn’t have to f a c t o r f o r p r e m a t u r e
d e a t h , a n d r e s e a r c h

shows that ahealthy

B E G I N
E A C H D A Y B Y

L I S T I N G W H A T
Y O U ’ R E

G R A T E F U L F O R

T R Y
O N E N E W

T H I N G
A M O N T H

Novelty is good for
your brain: it’s linked jb-
w i t h a r e d u c e d r i s k o f

c o g n i t i v e d e c l i n e .

Every month, chal¬
lenge yourself to come
up with one new thing
you've always wanted
to try but haven’t got¬
ten around to, whether
you didn't have the
nerve or the t ime.

Then, finally do it.
“Look for something
you’re curious about
and that you can
th i nk abou t and t a l k

abou t—someth ing
that will help you
grow and continue to
develop as ahuman,"
says Burnight. who’s
currently learning how
to play the piano.

Looking on the bright
side is one of the best

longevity practices.
"People who are opti¬
mistic have agood
social life, astrong
sense or purpose, and
b e t t e r h e a l t h h a b i t s —

and the opposite is
also true," says Dr.
Alan Rozanski, acardi¬
ologist at theicahn
S c h o o l o f M e d i c i n e
a t M o u n t S i n a i w h o
s t u d i e s h o w m i n d s e t
i n fl u e n c e s h e a l t h .

Fortunately, it’s
n e v e r t o o l a t e t o s t a r t

cultivating optimism.
Start each day by list¬
ing 10 things you’re .
grateful for, suggests '̂ role In longevity:
Dr. Kerry Burnight,
ageriatrician and

C U TD O
D O W N O N

P R O C E S S E D
F O O D

A N D M E A T

R E S I S T A N C E
T R A I N I N G

T H R E E T I M E S
A W E E K

Diet is the No. 1r iskMuscles play akey

be complicated, andthey improve me ta¬
bo l i c hea l th , suppor t it doesn’t have to be

2 7
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Incretin-Based Weight Loss Pharmacotherapy: Can
Resistance Exercise Optimize Changes in Body
Composition?
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P Gerry Fegan , Bu B Yeap , Daniel J Green
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Abstract

This narrative review highlights the degree to which new antiobesity medications based on gut-
derived nutrient-stimulated hormones (incretins) cause loss of lean mass, and the importance of
resistance exercise to preserve muscle. Glucagon-like peptide 1 receptor agonists (GLP-1RA)
induce substantial weight loss in randomized trials, effects that may be enhanced in combination
with glucose-dependent insulinotropic polypeptide (GIP) receptor agonists. Liraglutide and
semaglutide (GLP-1RA), tirzepatide (GLP-1 and GIP receptor dual agonist), and retatrutide (GLP-1,
GIP, and glucagon receptor triple agonist) are peptides with incretin agonist activity that induce
∼15-24% weight loss in adults with overweight and obesity, alongside beneficial impacts on blood
pressure, cholesterol, blood glucose, and insulin. However, these agents also cause rapid and
significant loss of lean mass (∼10% or ∼6 kg), comparable to a decade or more of aging.
Maintaining muscle mass and function as humans age is crucial to avoiding sarcopenia and frailty,
which are strongly linked to morbidity and mortality. Studies indicate that supervised resistance
exercise training interventions with a duration >10 weeks can elicit large increases in lean mass (∼3
kg) and strength (∼25%) in men and women. After a low-calorie diet, combining aerobic exercise
with liraglutide improved weight loss maintenance compared with either alone. Retaining lean mass
during incretin therapy could blunt body weight (and fat) regain on cessation of weight loss
pharmacotherapy. We propose that tailored resistance exercise training be recommended as an
adjunct to incretin therapy to optimize changes in body composition by preserving lean mass while
achieving fat loss.
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Navigating Sarcopenia Risks in GLP-1RA Therapy for
Advanced Heart Failure
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Abstract

Cardiac cachexia (CC) is a severe complication of advanced heart failure (HF), characterized by
involuntary weight loss and muscle wasting, leading to poor outcomes and higher mortality.
Despite its severity, CC remains under-recognized and undertreated, lacking targeted therapies
specifically addressing its pathophysiology. Glucagon-like peptide-1 receptor agonists (GLP-1RAs),
though beneficial in reducing cardiovascular risk in patients with HF, may exacerbate muscle
wasting in cachectic patients, necessitating further investigation. Non-pharmacological strategies,
including tailored nutritional support and exercise programs, have shown positive effects on body
composition and quality of life in patients with CC. However, there remains a gap in
recommendations tailored to preventive strategies and pharmacologic therapies for patients with
CC and concomitant GLP-1RA use. This review highlights the multifactorial mechanisms underlying
CC and current and emerging therapeutic approaches for mitigating HF-related sarcopenia while
on GLP-1RAs.

Keywords: GLP-1RA; frailty; heart failure; sarcopenia.
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