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and sarcopenic obesity









Prevalence in
< 60 years: 8-36%
(14 articles)

≥ 60 years: 10-27%
(167 articles)



Global Sarcopenia Treatment Market Size By Treatment Type
(Protein Supplement, Vitamin B12 Supplement), By Distribution Channel (Hospital Pharmacies, Retail 
Pharmacies, Online Pharmacies), By Geographic Scope And Forecast
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M = 2912

Adolescent (<20 yrs) 40
Young adults (20-44 yrs) 872
Middle adults (45-61 yrs) 2366
Third age (62-74 yrs) 3073
Fourth age (>75 yrs) 6810
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Sbj over 60 years old F M

Rome (57 F/ 16 M) 3,5% 6,3%
Cagliari (85 F/ 78 M) 2,4% 5,1%

Piancavallo (1114 F/ 609 M) 17,1% 15,3%
Amsterdam (300 F/ 212 M) 1% 0%
Czech Republic (99 F/ 27 M) 2% 7,4%
North Carolina (64 F/ 22 M) 0% 0%

Total (3877 F/ 1789) 5,1% 5,6%

Sbj < 40 years old F M

Rome (46 F/8 M) 13% 0%
Piancavallo (287 F/ 199 M) 3,5% 3%

Total (364 F/ 218 M) 4,4% 2,8%

Sbj 40-59 years old F M
Roma (124 F/27 M) 5,6% 3,7%

Piancavallo (1178 F/ 792 M) 8,4% 6,4%
Total (1445 F/ 887 M) 7,3% 5,9%



Why the two epidemics converge 
on sarcopenic obesity ?



Bidirectional association between sarcopenia and obesity in the pathogenesis of SO:
1. low SMM can lead to reduced RMR and TEE, promoting fat gain

2. obesity may favor the development and progression of sarcopenia through a 
multifactorial network of clustered alterations

Pathogenetic cascade of SO mainly originates from adipose tissue dysfunction and 
inflammation (obese sarcopenia ??)



• Strong reliance of skeletal muscle cells on oxidative metabolism that makes them highly 
susceptible to the detrimental effects of overproduction of ROS as a bioproduct of their 
metabolism. 

• In sarcopenic muscles dysmorphic, ROS-producing mitochondria are inefficiently cleared 
and accumulate within cells.

• The presence of great amounts of mitochondrial ROS in skeletal muscle cells with 
accumulation of single-strand breaks in telomere regions may accelerate telomere
erosion and trigger cellular senescence.



hypertrophic adipocytes ⇒
mitochondrial dysfunction.

mitochondrial substrate overload 

• skeletal muscle myostatin 
expression 



• A pro-inflammatory milieu mainly involving interleukin IL1, IL6, and TNF-α
may contribute in the pathogenesis of sarcopenia.

⇐ excessive activation of proteolysis driven by a catabolic response (more 
than decreased myogenesis) with a higher expression of p38 Mitogen-
Activated Protein Kinase (p38 MAPK), and nuclear factor kappalight-chain-
enhancer of activated B cells (NF-B) 

• NF-B and p38-MAPK are known activators of the ubiquitin proteasome 
system triggered by IL1 signaling



• Dysregulated adipokine and cytokine secretion as a result of an expanded, 
inflamed, and dysfunctional adipose tissue (increased leptin, TNF-α and IL-
6, decreased adiponectin) ⇒ adverse effects upon skeletal muscle 
(impaired insulin sensitivity, reduced fat oxidation, IMCL deposition, 
induction of catabolism and inflammation, and downregulation of muscle 
IL-15)



⇐ attenuated effect 
of dietary EAA in 
stimulating muscle 
protein synthesis 
⇐ diminished 
expression of 
Akt/mTOR signaling



• insulin = anabolic action (promoting skeletal muscle protein uptake) + 
redistribution of blood flow from nonnutritive to nutritive capillaries + 
activation of endothelial NO in precapillary muscle arterioles ( increasing the 
capillary surface area for nutrient exchange)

• intramyocellular lipid deposition ⇒ impaired insulin signalling, protein 
synthesis due to reduced anabolic response to exercise & AA 

Broken straight arrows: reduced metabolite flux. 
Open curved arrows: inhibitory effect.







Other mechanisms may also explain how obesity can elicit muscle catabolic pathways, together with 
muscle quality and metabolism impairment (⇐ mitochondrial dysfunction and oxidative stress, 
inflammation, atherosclerotic altered muscle tissue perfusion) :

• physical inactivity as a result of obesity-associated musculo-skeletal  complications

• selective undernutrition (⇐ energy dense nutrient-poor diets)
• axonal degeneration, neuronal hypoexitability, loss of α-motoneurons ⇒ dysregulation in the 

denervation–reinnervation cycle of motor neurons “⇒ impairments in contractile velocity, 
muscle synergy, muscle weakness

• obesity-related chronic conditions (T2DM, HF, COPD, kidney disease, and cancer)



Pathohysiology of secondary sarcopenia
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Targeting sarcopenic obesity







SO algorithm in the literature
79 citations for Obes Facts + 49 citations for Clin Nutr version
(Scopus, 10th June 2023)

• The ESPEN/EASO SO consensus identified a high and variable prevalence of SO in post-BS 
patients depending on the BC technique used; SO prevalence was higher when assessed by DXA 
(Texeira Vieira, Clin Nutr 2022).

• SO was associated, with: 
• in older adults, 

• decreased higher-level functional capacity (Ida S, End J 2022; Yoshimura Y, Nutrients 
2022)

• poor nutritional status at MNA (Murawiak M, Nutrients 2022)
• higher level of cognitive decline (Unsal P, Nutr Clin Pract 2023)

• higher mortality in non-small cell lung cancer (639 participants – 229 F; mean age 58.6 
years) (Zhou J, Clin Nutr 2023).





Ara Pacis Augustae
consecrated on 9 BC
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