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| laccumulation that negatively affects health. According to
f 'the World Health Organization, obesity is defined as Body
la s s |l ndex ( BZI\Aihd)centDaI dbékity lasga/ m

. older individuals has been questioned.

“A.The term sarcopenia comes from the Greek words sarx

% (meaning flesh) and penia (meaning loss) was originally
 meant to represent age-related loss of muscle mass with

| [aging




Sarcopenic obesity

Sarcopenic

In addition to its effects on
cardiovascular function,
Increased adiposity
markedly impairs skeletal
muscle composition and
function and this process is
actually known as
sarcopenic obesity



A The studies have shown that fat mass
Increases with age and is higher among later
birth cohorts peaking at about age 60-75 years,
whereas muscle mass and strength starts to
decline progressively around the age of 30
years with a more accelerated loss after the
age of 60. Visceral fat and intramuscular fat
tend to increase, while subcutaneous fat in
other regions of the body declines.

Furthermore, fat infiltration into muscle is

N A associated with lower muscle strength and leg

performance capacity.




x.progressive decline in total energy expenditure
stemming from decreased physical activity and
reduced basal metabolic rate

A increased or stable caloric intake exceeding basal and
activity-related needs

/' A decline in a variety of neural, hormonal and
. environmental trophic signals to muscle

- A physical inactivity
S A hormonal changes
| A pro-inflammatory state
& f // A malnutrition
' ’ ' | A loss of alpha-motor units in the central nervous
5 /| system
| f | A altered gene expression




Definition of sarcopenic obesity
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Sarcopenia: skeletal muscle mass -2 SD below
mean of young population or < 7.26 kg/m® in

(<9.12 kg/m? in men and <6.53 kg/m? in women)
Obesity: two highest quintiles of fat mass

Zoico E etal. Int ] Obes Relat Metab Disord.
2004

Sarcopenia: two lower quintiles of muscle mass
(<5.7 kg/m?)

Obesity: two highest quintiles of fat mass
(>42.9%)

years old and
Obesity: apercentage of body fat above the 60th
percentile for the same genderand age




_Meehanisms and consequences of sarcopenia
and obesity

Inflammation/ Insulin
oxidative stress resistance
Decreased Hormonal
physical activity change

Sarcopenia

Dyslipidemia

Type 2 diabetes Hypertension
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/' Obesity is resposible for muscle fibre loss by reducing
muscle satellite cell DNA content and cell turnover

r, ,," creased intermuscular fat is associated with reduced
£ ' “mitochondrial mass, biogenesis, and oxidative
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A The visceral fatt represents a metabolically active
organ and can produce hormones and cytokines,
called adipokines, with proinflammatory and
proatherogenic effects leading to increase levels of
cytokines including resistin, leptin, TNF-U,
interleukin -6 (IL- 6), C-reactive protein, fibrinogen
and plasminogen activator inhibitor 1 (PAI-1), which
have direct catabolic effects on skeletal muscles.




NF-U i mpairs muscle protein synthesis an
egradation while IL-6 increases muscle protein degradation

NF-U i mpairs endothelial function with &
o skeletal muscle, thus reducing exercise endurance

TNF-U i nd u c ereladad EDubibuitin ligase MuRF1. A link for the reduction

in muscle force may be the TNF-alpha/MuRF1-mediated down-regulation of fast
skeletal muscle troponin T.

TNF-U I' s connected with activatation of
MAFbx expression leading to muscle atrophy.



A abdominal adiposity is more closely linked
to the development of insulin resistance

A oxidative stress, which activates profibrotic
signaling pathways, is one of the major
contributing factors to skeletal muscle
decline

A decreased growth hormone (GH) secretion
and lower testosterone level negatively
Influenced muscle strength







e obesity paradox in HF patients

A~ Lavie et al. (Am J Cardiol. 2003) studied 209 patients with chronic heart failure, showing that the total fat
is a strong and independent predictor of event-free survival. For every 1 % of absolute increase in
percentage body fat, there was a reduction in major clinical events. Improved survival is therefore
consistently associated with higher BMI, and this, in turn, is linked to body fat in patients with HF.

High LMI

Madium LMI

Low LMI *p<.0001 vs High LMI
p=0.003 vs Medium LMI
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" | ZCR A Kaplan-Meier Survival Curve for Different Levels of Lean Mass Index

Mortality was inversely related with LMI: 10.3% in the Low LMI group (10 of 97), 4.2% in the Medium LMI group (9 of 216), and 2.7% in the High LMI group (7 of 257).
LMI = lean mass index.




Significance of sarcopenic obesity

A metaznalysis demonstrated that sarcopenic obesity is
associated with a 24% increase Iin the risk of all£ause
mortality compared to patients without sarcopenic obesity

i b Y 4(

‘art|C|pants (n = 6864) were community- dwelllng men
| and women (45.6% men; 54.4% women; mean NSD age:
~_ 66.2 N9.5y) from the English Longitudinal Study of
2 Agelng Sarcopenic obesity did not confer any greater risk
| /than sarcopenia alone. Weight loss combined with
- [ /sarcopenia presented the greatest risk of mortality.

|' Hamer M, O'Donovan G. Sarcopenic obesity, weight loss, and mortality: the English Longitudinal Study of Ageing._.Am J Clin Nutr. 2017
|
}



https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamer M[Author]&cauthor=true&cauthor_uid=28539380
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Donovan G[Author]&cauthor=true&cauthor_uid=28539380
https://www.ncbi.nlm.nih.gov/pubmed/28539380
https://www.ncbi.nlm.nih.gov/pubmed/28539380

vU-j%:lpe relationship between survival and BMI

BMI < 23.5 . p=0.019
BMI 23.5-26.4 : p =0.808
BMI 26.5 - 30.9 referent

BMI 31.0-34.9 : p = 0.405

BMI > 35.0 . p=0.011

Hazard Ratio (HR) 0.5

| Héa’és M. Circ Heart Fail 2011

Adjusted HR for the primary composite endpoint for the five BMI categories. The
| BMI category 26.5 and 30.9 kg/m?2 had the lowest event rate and was used as a
Irq‘ferent group and assigned a HR 1.0. p vs. referent group.



A Non-cardiac co-morbidities are highly prevalent in
HFpEF and these co-morbidities can produce
systemic pro inflammatory state and further
accelerate the process of muscle wasting as seen in
HFrEF. Mounting evidence indicates that sarcopenic
obesity could contribute to the pathophysiology of
exercise intolerance in older HFpEF patients and
may provide ways for novel treatments.
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iIndings of the study of Haykowsky et al. (J Am Coll
'~ Cardiol. 2012) indicate that improvements in peak V,

| [/ altered endothelial function or arterial stiffness,
~_suggesting that skeletal muscle hypoperfusion, skeletal

xperienced by HFpEF patients and its improvement

*' /jvith exercise training.
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Characteristics of the Toulouse EPIDOS (EPIDemiologie de I'OSteoporose) Study
participants by sarcopenic-obesity status’

Characteristics Healthy body Purely  Purely Sarcopenic-
composition  sarcopenic ohese  obese(n =
(n=747) (= 90) (n= 36)

435)

Difficulties with
physical function (%)

Walking

Climbing stairs

Going down the
stairs

Rising from a
chair

Rising from a
chair or a bed

Picking up an
object from the
floor

Lifting heavy
objects or reaching
an object

Moving
difficulties

!‘ Compared with the women with a healthy body composition, sarcopenic-obese women had a 2.60 higher odds of having
- difficulty climbing stairs, 2.35 higher odds of having difficulty going down stairs, and 1.54 higher odds of having moving
_difficulties (all P values <0.05).

o
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rcopenic obesity and heart failure

IS'NYHA classification correct?

Patient Symptoms

Mo limitation of physical activity. Crdinary physical activity does not cause undue fatigue, palpitation,
dyspnea (shortness of breath).

Slight limitation of physical activity. Comfortable at rest. Ordinary physical activity results in fatigue,
palpitation, dyspnea (shortness of breath).

Marked limitation of physical activity. Comfortable at rest. Less than ordinary activity causes fatigue,
palpitation, or dyspnea.

Unable to carry on any physical activity without discomfort. Symptoms of heart failure at rest. If any
physical activity is undertaken, discomfort increases.




A Physical activity for the prevention and
treatment of sarcopenic obesity

A High protein diet for the prevention and
treatment of sarcopenic obesity

A Pharmacological support against
sarcopenic obesity




2,264 patients aged 65 years or older from the Korea National Health and Nutrition
Examination Survey. sarcopenia was defined as 2 SD below the mean of the appendicular
skeletal muscle/weight for healthy young adults. Obesity was defined as waist circumference ©90
cm for men and ©85 cm for women. Levels of physical activity were classified using the metabolic
“equivalent task method.

b mo d e mparticigadts with any of following criteria were considered: (i) @0 min/day of vigorous-
intensity activity for 3 days/week; (i) 330 min of moderate-intensity activity and/or walking for Cb
d]ays/week (i) G600 MET-min/week of any combination of walking, moderate- or vigorous-
T intensity activities for 6 days/week. Finally, participants who did not meet any of the criteria for
élther of the previous categories (moderate and high) were considered as in the 6 | dewebactivity.

Ryu M et al. Association of physical activity with sarcopenia and sarcopenic
obesity in community-dwelling older adults: the Fourth Korea National Health
and Nutrition Examination Survey

Age Ageing. 2013;42(6):734-740.




Women

Men
(n=1324)

(n = 940)

I i

High Low Moderate High

Low Moderate

H Sarcopenia Sarcopenic obesity ®m Sarcopenia Sarcopenic obesity

Ffofn' Association of physical activity with sarcopenia and sarcopenic obesity in community-dwelling older

adults: the Fourth Korea National Health and Nutrition Examination Survey

Age hgelng 2013;42(6):734-740. doi:10.1093/ageing/aft063
Age Agelng | © The Author 2013. Published by Oxford University Press on behalf of the British Geriatrics Society. All rights

re er‘vef For Permissions, please email: journals.permissions@oup.com
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ne hundred and forty4ix obese women (body mass
ndex O2a3n0d kfga/tm mass O 40 %)
; week wusual and | Aesdcing ut i o
‘programme combining Na2@0 ek @&
and aerobic exercise (1 h/d
specialized medical institution. The lean body mass index

(LN/II' lean mass/height?) was calculated, and women in
the lowest tertile of LMI were considered SO.

arbat@rnga s S et al. Caloric restriction and aerobic exercise in sarcopenic and nonZarcopenic obese women: an observational and
/et ospective study. J Cachexia Sarcopenia Muscle. 2016 Jun; 7(3): 284i 289

A



https://www-1ncbi-1nlm-1nih-1gov-12ik8q6592af3.han.cib.umed.lodz.pl/pubmed/?term=Barbat&#x02010;Artigas S[Author]&cauthor=true&cauthor_uid=27247859
https://www-1ncbi-1nlm-1nih-1gov-12ik8q6592af3.han.cib.umed.lodz.pl/pubmed/?term=Barbat&#x02010;Artigas S[Author]&cauthor=true&cauthor_uid=27247859
https://www-1ncbi-1nlm-1nih-1gov-12ik8q6592af3.han.cib.umed.lodz.pl/pubmed/?term=Barbat&#x02010;Artigas S[Author]&cauthor=true&cauthor_uid=27247859
https://www-1ncbi-1nlm-1nih-1gov-12ik8q6592af3.han.cib.umed.lodz.pl/pmc/articles/PMC4867658/
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‘Effects of elastic resistance exercise on
00ody composition

46 women aged 67.3 (5.2)
years
The EG with elastic :
resistance exercise F\EEGT (i:n(t;e\r/llllg?qt?gn
(RET) for 12 weeks

Chunfi De L et al Effects of elastic resistance
exergiselon body composition and physical capacity
in older women with sarcopenic obesity. A
CONSORT-compliant prospective randomized controlled
trial. Medicine (Baltimore) 2017; 96(23): e7115.

e

defined as a ratio of muscular strength
to muscle mass, and physical capacity
assessed using functional mobility

U

outcomes includ

measured using dual-energy X-ray

absorptiometry,

~
ing body composition

muscle quality (MQ)

tests
J




Effects of elastic resistance exercise training on muscle mass and mobility difficulty.

Experimental’
Measures Baseline Posttest : Baseline
Low muscle mass® 15 (60.0) 2 (8.0) ; 14 (66.7)

Physical difficulty'" 16 (64.0) 2 (8.0) 13 (61.9)
Nonmobility difficulty’ 4 (16.0) 14 (56.0) : 4 (9.5)

Experimental group (n=25) and control group (n=21).

Control
Posttest
9 (42.9)

12 (67.1)
2 (9.9)




. £90% of the subject's ideal fat free mass.

"~ Randomization to intervention: hypocaloric diet plus

~ placebo and hypocaloric high-protein diet (1.2-1.4 g / kg
‘Body weight reference / day)

Functional parameters (hand grip and SPPB) after 4 months of treatment

Group A (n=9) Group B (n=9)
‘ baseline 4 months baseline 4 months
/‘ y (4 %) (4 %)

HG, kg 164+389 1642333(0) ns. 166+374 182:356(96) 001

SPPB 7.7226 72229 (-64) n.s. 10,1 £154 10£1.45(-1) n.s.

A % = Percent change vs. baseline; HG = hand grip; SPPB = short physical performance battery.
J Group A: low-calorie diet.

f Group B: low-calorie high-protein diet (1.2-1.4 g / kg body weight reference / day obtained with the

addition of 15 g daily of protein supplement).




ow to prevent sarcopenia | _coffee???
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1,781 m
P for trend=0.007

Sarcopenia prevalence (%)

1 2

Daily coffee consumption (cup/d)

' Chung et al. Association of Coffee Consumption with Sarcopenia in Korean Elderly Men: Analysis Using the Korea National Health and
Nutrition Examination Survey, 2008-2011. Korean J Fam Med. 2017;38(3):141-147.



Light coffee and sarcopenia
Kim et al. Nutr Res. 2017

2 presence of sarcopenia was lower in men who drink coffee once a day

ared to those who rarely drink coffee (OR: 0.69, 95% confidence interval [CI]:
.94). Women who consumed coffee O3
] h e who rarely drink coffee according to both obesity indices.



