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Sarcopenia ed obesità 

 



Wrong ideas about obesity & sarcopenia 

Different trajectories 

 

• Till the 2° World war and even till 

the 80s of last century we didn’t 

have any problem with obesity 
 

• Afterwards for 30 yrs, anyway, 

we thought that obesity & 

malnutrition were two different 

and separate fields 
 

• Only very recently we noticed 

that obese sbj had nutritional 

problems related also to 

undernutrition 

 

Different  age groups 

 

• We  think that obesity and 

undernutrition affect different 

age groups 



• Sarcopenic obesity is characterized by the 
simultaneous manifestation of excess 
FM and low muscle mass/strength 
[Roubenoff R: Obes Res. 2004] 

 

• Lipid accumulation not only in peripheral 
or visceral adipose tissue  but also within 
the muscle (IMAT – intermuscular adipose tissue 
and/or  IMLC - intra myocellular lipid content) 

Definition 



• Depending on the definition used a prevalence of SO 
between 4% and 20% has been estimated in the general 
older population. (Bouchonville MF, et al: Curr Opin Endocrinol 
Diabetes Obes. 2013; Prado CM, et al:  Am J Clin Nutr. 2014) 

 

• New data from NHANES III estimated the overall 
prevalence of sarcopenia as 35% in women and 75% in 
men, which increased with age. The prevalence of obesity 
based on percent fat mass was 61% and 54%, respectively. 
SO prevalence was even estimated as 18% in women 
and 43% in men, and also increasing with age (Batsis JA, 
et al: Eur J Clin Nutr. 2014) 



• Fat infiltration of skeletal muscles is in part a physiological 

phenomenon linked to the ageing process but it may be 

further on triggered by obesity and other conditions. 

 

   pluripotent capacity of progenitor cells of 

myocytes, which can differentiate into other cell types, 

including adipocytes, in response to various stimuli, such 

as the denervation of muscle tissue that accompanies 

aging. 

 

  insulin resistance 



• After adjusting for age, sex, education, 

smoking history, physical activity, and 

history of comorbid diseases, 

components of sarcopenic obesity were 

associated with elevated 

proinflammatory cytokines (IL-6, CRP, 

IL-1 receptor antagonist, soluble IL-6 receptor) 
 

• global obesity (in particular central obesity) 

directly affects inflammation, which in 

turn negatively affects muscle strength 
 

• proinflammatory cytokines may be critical 

in both the development and progression 

of sarcopenic obesity. 



• FU (6 & 12 months) to a RCT  of 
weight loss in 78 postmenopausal 
women before the intervention: 

• more FM than LBM was lost with 
weight loss 

• in women who regained 2 kg 
body weight, a decreasing trend 
in the LBM/FM ratio was 
observed 

 

• Conclusions: FM is regained to a 
greater degree than is LBM  in 
postmenopausal women who do 
experience some weight regain 

• 1 kg FM lost   

0.26 kg LBM lost 

 

• 1 kg FM regained 

 0.12 kg LBM  

regained 
 



• the increase in FM concerns in particular inter/intra-muscular fat more 

than subcutaneous fat 

• age-related increase in fatty infiltration of muscle (increase in IMF) 

seems to mask the reduction of muscle mass and the decreases in 

strength is 2–5 times greater than the loss of muscle size  

 



Osteopenia/osteoporo
sis, sarcopenia, and 
obesity  are commonly 
observed in the 
process of aging, and 
recent evidence 
suggests a potential 
interconnection of 
these syndromes with 
common 
pathophysiology.  
 



In press 



 





  



  



• In post-menopausal women 

SO was associated to 

reduced cardio-pulmonary 

fitness (peak VO2 and ventilatory 

threshold) (Oliveira R et al, 2011) 

higher risk of frailty and 

poorer quality of life (Janssen 

I et al, 2004; Villareal DT et al 

2004), longer hospitalization 

(Kyle UG et al, 2005) and 

greater mortality rates 
(Honda H et al, 2007; Prado CM et 

al, 2008) 





Kaplan-Meier survival curve for time to drop in IADL by body composition type. Adjusted for 

age at baseline. NS, NO: nonsarcopenic, nonobese; S, NO: sarcopenic, nonobese; NS, O: 

nonsarcopenic, obese; S, O: sarcopenic, obese. 

OR for ≥ 2 self reported 

physical disabilities IADL 

 

Obesity: 1.34 M; 2.15 F 

 

Sarcopenia: 3.78 M; 2.96 

F 

 

SO: 8.72 M; 11.98 F 



Obesity and 

sarcopenia  can 

independently 

contribute to 

clinical and 

functional 

deterioration. 

 

But when they 

are combined 

the effect is 

more evident. 
 



 
Obesità sarcopenica e nutraceutica 

 



effect of:  
• diet/nutritional supplementation: 3 
studies 
• exercise/physical activity: 1 study 
• pharmacological therapy: 2 studies 
• combined lifestyle interventions (diet and 
exercise): 8 studies 

 
Weight loss based on diet combined with 
exercise seems to be the best strategy to 
adopt for treatment of phenotypic aspects 
of SO, improving metabolic consequences 
related to excess fat, preserving lean mass, 
and 
allowing functional recovery. 

 



Leucine  can 

activate the 

mTOR pathway 

and probably 

inhibit the 

ubiquitin 

pathway 



antioxidants can 

inhibit the ROS 

cascade  



omega-3 FA can 

positively 

modulate the 

inflammatory 

process and the 

cytokines 

synthesis 

Ω-3 

FA 



• 12 elderly obese subjects 

• 8 week caloric restriction diet 

(170 kcal x 5 servings/day + 

~400 kcal/day of solid food that 

yielded ~1250 kcal/day) 

• EAAMR group: whey protein + 

EAA vs CMR group designed to 

induce 7% weight loss 

• Outcome measures: total body 

weight and body composition, 

acute change in the skeletal 

muscle FSR (fractional synthesis 

rate) 

 





• Some small prospective studies do find vitamin D 
supplementation to increase type II muscle fiber number 
and cross-sectional area. 

• In contrast, others find no association of 25(OH)D with muscle 
mass or strength.  

• Meta-analyses are conflicting, finding supplemental vitamin D 
to have beneficial effects on strength and balance or no effect 
on strength .  

• It is not surprising that meta-analyses have failed to clarify the 
role of vitamin D inadequacy with muscle function.  
• This lack of clarity likely reflects multiple confounders and design 

concerns in existing studies.  

• An important limitation of most studies is nonrecognition that the 
serum 25(OH)D response to vitamin D supplementation is highly 
variable. It is self-evident that individuals who receive vitamin D 
supplementation but do not alter their serum 25(OH)D would not 
be expected to experience a biologic effect. 



• Experimental techniques have allowed detection 
of the VDR on skeletal muscle and in cerebellar 
tissue 

 

• These data suggest that vitamin D 
supplementation may contribute to the health 
and maintenance of muscle function.  

 

• The role of vitamin D in muscle health and function 
remains an exciting and growing area of research 
with substantial clinical implications. 



• 18 SO women (12 on 
isoflavones and six on placebo).  

• 70 mg of isoflavones per 
day (44mg of dia dzein, 16mg 
glycitein and 10mg genestein) or 
a placebo for 24 weeks. 

• Results: The isoflavone 
group increased 
significantly appendicular 
(p=0.034), leg (p=0.016) 
FFM and MMI (p=0.037), 
but not the placebo group. 

• skeletal muscle is an 
important site of 
estrogen receptors a  
(ERa) and -b (ERb) and 
phytoestrogens are known to 
have estrogenic properties.  

• soy protein supplementation 
(40g/day for 24weeks) has an 
effect on hip lean mass in 
perimenopausal women 
(Moeller et al., 2003) and on 
LBM in elite athletes  (1.5 
g/kg/day for 8 weeks) (Dragan 
et al., 1992). 



• Exercise training (ET) for health and function in older 
persons consists of different components: strength (or 
resistance) and power training, aerobic exercise, 
flexibility and balance/gait training. 

• Elements of strength/power training are volume (e.g., 

number of repetitions), frequency (e.g., number of training 

sessions per week), and intensity (percentage of one repetition 
maximum). 

  

 (Montero-Fernandez N, et al: Eur J Phys Rehabil Med. 2013; Weinheimer 

EM, et al. Nutr Rev. 2010; Peterson MD, et al: Med Sci Sports Exerc. 
2011) 

 

 



30 frail older (age, 70 ± 5 yr) obese adults  

 

6 m diet/behavioral therapy or diet or behavioral therapy plus exercise 

that incorporated progressive resistance training  

 

• diet and the diet + exercise groups had similar decreases in weight and 

FM 

 

• diet + exercise group lost less FFM and had greater increases in 

percent of weight as FFM 





• 40 obese older volunteers   

• 6 months of  

• diet (E deficit 750 kcal vs REE*1.3; 
diet contained approximately 30% 
of E as fat, 50% as CHO, 20% as 
protein)  

• weekly behavioral therapy  

• exercise training (3 
nonconsecutive days each week 
supervised by a physical therapist 
aimed at improving flexibility, 
endurance, strength, and balance;  
90 mn sessions: 15 mn warm-up 
flexibility exercises, 30 mn 
endurance exercise, 30 mn 
strength training, 15 mn balance 
exercises) 



Clinical and functional 

consequences are tightly linked 

together in SO subjects. 
 

Although most frequent in the 

elderly, SO is not necessarily 

related to the geriatric age. 

 

It is not clear how to modulate 

macronutrient intake in the 

nutritional treatment of SO. The 

need to reduce body fat while 

preserving or even increasing 

lean body mass makes the very 

complex dietary intervention.  

 

In this situation the 

nutraceutical can play an 

important role 
 



Innovation is a profoundly human act that originates from our  everlasting  

dissatisfaction, our desire to do even  better. 

Creating and distributing new objects,  new processes and new services are   

intended to improve our existence.  

In a word, evolve. 
 

As to whether we should be wary of  innovation, this returns us to the  purpose  

of the object, the use we  make of the  innovation. 

And here it is up to each individual to  invent a response to this  question. 
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