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Abstract: Modern days focus on life quality and expectancy. Our purpose is to analyze new data 
regardin 
g sarcopenia from a theoretical as well as practical point of view. This is a narrative review based on 
PubMed literature. We only included references between 2013 and 2016 and a selection of 41 articles 
was done. Sarcopenia includes an age-dependent damage of muscle function (dynapenia) and/or mass 
(myopenia). Frailty is considered a geriatric syndrome involving general weakness, low endurance and 
vulnerability but overcoming the classical specific context of general medical and surgical conditions. 
Crosstalk between adipose tissue and muscular-skeletal system is a complex, critical issue. Sarcopenia 
represents a cutting edge in a multidisciplinary modern field and, despite progresses and modern 
scientific interest, controversies are still presented related to underlying mechanisms as well as clear 
definition and recommendations for daily practice. 
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INTRODUCTION 
Modern days brought an increased concern regarding 

the quality of life, the well being while complex screening 
programmes and performing treatments associated an elevation 
of life expectancy in many countries. Sarcopenia, also initially 
related to the concept of aging, represents a much larger field 
and a new domain of research during the last years.(1,2,3)  

 
PURPOSE 

Our purpose is to analyze new data regarding 
sarcopenia from a theoretical as well as practical point of view 
(“beyond words”).  

 
MATERIALS AND METHODS 

This is a narrative review based on Pub Med literature.  
We only included references between 2013 and 2016 and a 
selection of 41 articles was done.  
 

RESULTS 
General data  
Sarcopenia – the concept 
Sarcopenia includes a damage of muscle function 

and/or mass (depending on definition).(1,2,3) Difficulties are 
related to the measurement of both parameters and their 
generalised standards as well as the necessity of their 
implementation in current clinical practice.(1,2,3) The 
deterioration of muscle strength is progressively registered 
during aging process in association with inflammatory cytokines 
production, reduced muscle proteins and their capacity to 
regenerate, age-dependent endocrine anomalies, exposure to 
oxidative stress, etc.(1,2,3) Sarcopenia is associated with a 
poorer outcome of fractures, falls and a higher risk of death in 
aging patients or in subjects with different morbidities as 
obesity, osteoporosis, cancer, malnutrition, chronic conditions, 
long time inactivity etc.(2,3,4) Sarcopenia is a fall 

predictor.(1,2,3) The catabolic alteration of muscle is connected 
to age-related bone loss since muscle and bone act as a unit.(5) 
Moreover, osteoporotic patients seem to diminish their physical 
activities after a fracture episode.(5) Sarcopenia prevalence is 5-
13% of persons within the sixth and seventh decades of life but 
the rate is much higher in different categories as critically ill 
patients; also, the percents depend on criteria and study.(1,2,3,6)  

Frailty – geriatric syndrome  
Sarcopenia is connected to the concept of frailty 

which is tightly seen in relationship with aging, especially 
aspects involving general weakness, low endurance, and 
vulnerability but overcoming the classical specific context of 
general medical and surgical conditions.(7,8,9) This integrated 
aspect is a part of modern multidisciplinary approach.(7,8,9) 
Nowadays, frailty is considered a geriatric syndrome which 
predicts a poorer surgical outcome after different types of 
surgery, more severe adverse effects of chemotherapy for 
oncologic patients, longer hospital stay, higher mortality risk, 
etc.(7,8,9) Depressive elements are obviously related to the 
condition but it is difficult to separate depression itself from an 
age- and chronic disease- related state involving mood 
anomalies, cognitive deterioration, dementia etc.(10) The 
underlined diminished reserve of physiological pool involves 
sedentary behaviour, chronic asthenia, incidental weight loss, 
reduce muscle function.(8,11) The frailty rate is of 5%-44% in 
community-dwelling old persons of developing countries.(12) 
Since a clear cut separation between sarcopenia and frailty is not 
yet available, it is difficult to define the epidemiologic impact of 
each component.(12,13) Common pathogenic aspects are 
reduced physical activities as walking speed; while sarcopenia 
targets the muscle, frailty is a larger frame of general health 
deterioration witch dramatically impacts the prognosis of others 
disorders as well as general survival.(12,13) Another link 
between the two conditions is the low amount of vitamin D into 
the body which is essential for skeletal and muscle normal state 
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but also for immune system, anti-cancer mechanisms etc.(14) 
The increasing vulnerability of aging people includes the frailty 
phenotype (the biological aspect) as well as frailty index (the 
panel of deficiencies) and many models have been proposed for 
describing the syndrome but this is still a matter of debate.(15) 
On the other hand, sarcopenia concept and its implementation in 
daily health care assessment, is still incompletely done up to this 
moment in many centres.(16) The need for evaluation tools is 
essential in this area of medicine since scales of life quality 
revealed a major impact.(17,18) The action against frailty is 
demanding in order to reduce the associated burden.(19,20) A 
part from adequate recognition and understanding, 
interventional national programs and health care providers are 
necessary.(19,20) 
 Dynapenia  

Sarcopenia (muscle mass waste) is associated with 
dynapenia (muscle weakness).(21,22,23) Training exercise is the 
key of muscle re-enforcement and mass adjustment.(21,22,23) 
The application of training programs in daily activities is useful 
and impacts the outcome of others specific medical and surgical 
(including oncologic) conditions.(21,22,23) Practical aspects of 
dynapenia, underlying age-related muscle strength loss, is 
expressed in simple tests as stairs climbing or chair 
rising.(21,22,23) Another direct connection is established with 
nutritional status which is the foundation of providing proteins 
and micronutrients for muscle activities.(21,22,23) Correction or 
anticipation of hormonal impairment also is necessary to prevent 
dynapenia, for instance, androgen deprivation therapy in men 
with prostate cancer is expected to affect the muscle function 
and mass up to atrophy.(24) Paradoxically, obesity is also cited 
in relationship with sarcopenia and dynapenia field so it 
represents one major factor to control.(25) The other component 
of sarcopenia, myopenia (low muscle mass), a part from reduced 
muscle function, is also caused by either reduced or excessive 
caloric or nutrients intake.(26) The bone-fat-muscle spectrum is 
continuum while extreme values of weight are associates with 
elevated risk of fall targeting a higher rate of fragility 
fractures.(27) Even no clear recommendations of assessing the 
body composition to reveal the muscle status are yet made it is 
useful in daily practice to evaluate it.(27,28) 

Hunger games (29) 
Crosstalk between adipose tissue and muscular-

skeletal system is a complex, critical issue.(29,30) The fat 
produces adipokines as leptin and adiponectin while 
hunger/satiety mechanisms activate the production of 
gastrointestinal hormones like ghreline, GIP (glucose-dependent 
insulinotropic polypeptice), GP-1 and GP-1 (glucagon-like 
peptide), peptide YY which interfere with muscle and bone. 
(29,30) Muscle mass is directly correlated with total weight, 
normally accounting about 40% and changes of body mass 
index inevitably modify it.(29,30) How to settle the exact 
amount of food intake to provide adequate proteins and to 
maintain or obtain an optimal weight for contra-counting age- 
related sarcopenia requires an individual adapted 
management.(31,32) But, the nutrients intake or its lack remains 
a key factor for dynapenia and myopenia prevention, 
considering that these conditions are not only age- dependent 
but also food- dependent (31,32) The skeleton from fat’ s closet 
is inflammation due to white adipose tissue heterogeneous 
production of cytokines, chemokines which damage the 
muscle.(34) This is one of the mechanisms described in 
osteosarcopenic obesity.(35,56,37) The pro-inflammatory 
environment contributing to sarcopenia contains IL-6 
(interleukin-6), TNF- α (tumour necrosis factor) which are 
microRNAs regulated.(38) These molecules disturb the intrinsic 
circadian clock myogenic functions as repair or 

growing.(39,40,41) The lifespan of muscle cells also need 
protection from oxidative stress in the matter of metabolism 
senescence.(39,40) One of the most recent discoveries in the 
field is irisin, a myokin (a muscle product) with autocrine and 
paracrine hormone-like action which is secreted secondary to 
physical activity and it influences the characteristics of the bone 
and the fat activity.(41) Probably, in the future, this will become 
a surrogate marker of sarcopenia.(41)  
 

DISCUSSIONS 
The sarcopenia domain is a new, interesting topic. 

Many data are still needed but mostly practical points to apply in 
front of each patient come first. 

 
CONCLUSIONS 

Sarcopenia represents a cutting edge in a 
multidisciplinary modern field and, despite progresses and 
modern scientific interest controversies, are still presented 
related to underlying mechanisms as well as clear definition and 
recommendations for daily practice.  
 

REFERENCES 
1. Dawson-Hughes B, Bischoff-Ferrari H. Considerations 

concerning the definition of sarcopenia. Osteoporos Int. 
2016 Jun 21. [Epub ahead of print]. 

2. Vitale G, Cesari M, Mari D. Aging of the endocrine system 
and its potential impact on sarcopenia. Eur J Intern Med. 
2016 Jul 30. pii: S0953-6205(16)30224-2. 

3. Kizilarslanoglu MC, Kuyumcu ME, Yesil Y, Halil M. 
Sarcopenia in critically ill patients. J Anesth. 2016 Jul 4. 
[Epub ahead of print]. 

4. Yoo JI, Ha YC, Kwon HB, Lee YK, Koo KH, Yoo MJ. 
High Prevalence of Sarcopenia in Korean Patients after Hip 
Fracture: a Case-Control Study. J Korean Med Sci. 2016 
Sep;31(9):1479-84.  

5. Tarantino U, Baldi J, Scimeca M, Piccirilli E, Piccioli A, 
Bonanno E, et al. The role of sarcopenia with and without 
fracture. Injury. 2016 Aug 2. pii: S0020-1383(16)30365-5.  

6. Barbosa-Silva TG, Bielemann RM, Gonzalez MC, 
Menezes AM. Prevalence of sarcopenia among 
community-dwelling elderly of a medium-sized South 
American city: results of the COMO VAI? study. J 
Cachexia Sarcopenia Muscle. 2016 May;7(2):136-43. doi.  

7. Cesari M, Nobili A, Vitale G. Frailty and sarcopenia: From 
theory to clinical implementation and public health 
relevance. Eur J Intern Med. 2016 Aug 1. pii: S0953-
6205(16)30228-X.  

8. Huisingh-Scheetz M, Walston J. How should older adults 
with cancer be evaluated for frailty? J Geriatr Oncol. 2016 
Jun 16. pii: S1879-4068(16)30060-1.  

9. Calvani R, Marini F, Cesari M, Tosato M, Anker SD, von 
Haehling S, et al. Biomarkers for physical frailty and 
sarcopenia: state of the science and future developments. J 
Cachexia Sarcopenia Muscle. 2015 Dec;6(4):278-86.  

10. Vaughan L, Corbin AL, Goveas JS. Depression and frailty 
in later life: a systematic review. Clin Interv Aging. 2015 
Dec 15;10:1947-58.  

11. Fielding RA. A Summary of the Biological Basis of Frailty. 
Nestle Nutr Inst Workshop Ser. 2015;83:41-4.  

12. Nguyen TN, Cumming RG, Hilmer SN. A Review of 
Frailty in Developing Countries. J Nutr Health Aging. 2015 
Nov;19(9):941-6.  

13. Keevil VL, Romero-Ortuno R. Ageing well: a review of 
sarcopenia and frailty. Proc Nutr Soc. 2015 Nov;74(4):337-
47.  

14. Wong YY, Flicker L. Hypovitaminosis D and frailty: 



CLINICAL ASPECTS 
 

AMT, vol. 21, no. 3, 2016, p. 37 

Epiphenomenon or causal? Maturitas. 2015 Dec;82(4):328-
35.  

15. Walston JD, Bandeen-Roche K. Frailty: a tale of two 
concepts. BMC Med. 2015 Aug 11;13:185.  

16. Santilli V, Bernetti A, Mangone M, Paoloni M. Clinical 
definition of sarcopenia. Clin Cases Miner Bone Metab. 
2014 Sep;11(3):177-80. 

17. Rizzoli R, Reginster JY, Arnal JF, Bautmans I, Beaudart C, 
Bischoff-Ferrari H, et al. Quality of life in sarcopenia 
and frailty. Calcif Tissue Int. 2013 Aug;93(2):101-20.  

18. Rodríguez-Mañas L, Féart C, Mann G, Viña J, Chatterji S, 
Chodzko-Zajko W, et al. Searching for an operational 
definition of frailty: a Delphi method based consensus 
statement: the frailty operative definition-consensus 
conference project. J Gerontol A Biol Sci Med Sci. 2013 
Jan;68(1):62-7.  

19. Wilson MG, Béland F, Julien D, Gauvin L, Guindon GE, 
Roy D, et al. Interventions for preventing, delaying the 
onset, or decreasing the burden of frailty: an overview of 
systematic reviews. Syst Rev. 2015 Sep 25;4:128.  

20. Buckinx F, Rolland Y, Reginster JY, Ricour C, Petermans 
J, Bruyère O. Burden of frailty in the elderly population: 
perspectives for a public health challenge. Arch Public 
Health. 2015 Apr 10;73(1):19.  

21. Law TD, Clark LA, Clark BC. Resistance Exercise to 
Prevent and Manage Sarcopenia and Dynapenia. Annu Rev 
Gerontol Geriatr. 2016;36(1):205-228. 

22. Rogan S, de Bruin ED, Radlinger L, Joehr C, Wyss C, 
Stuck NJ, et al. Effects of whole-body vibration on proxies 
of muscle strength in old adults: a systematic review and 
meta-analysis on the role of physical capacity level. Eur 
Rev Aging Phys Act. 2015 Dec 8;12:12.  

23. Eglseer D, Poglitsch R, Roller-Wirnsberger RE. Muscle 
power and nutrition. Z Gerontol Geriatr. 2016 
Feb;49(2):115-9.  

24. de Rooy C, Grossmann M, Zajac JD, Cheung AS. 
Targeting muscle signalling pathways to minimize adverse 
effects of androgen deprivation. Endocr Relat Cancer. 2016 
Jan;23(1):R15-26.  

25. Porter Starr KN, Bales CW. Excessive Body Weight in 
Older Adults. Clin Geriatr Med. 2015 Aug;31(3):311-26.  

26. Phillips SM. Nutritional supplements in support of 
resistance exercise to counter age-related sarcopenia. Adv 
Nutr. 2015 Jul 15;6(4):452-60.  

27. Scott D, Daly RM, Sanders KM, Ebeling PR. Fall and 
Fracture Risk in Sarcopenia and Dynapenia With and 
Without Obesity: the Role of Lifestyle Interventions. Curr 
Osteoporos Rep. 2015 Aug;13(4):235-44.  

28. Ribeiro SM, Kehayias JJ. Sarcopenia and the analysis of 
body composition. Adv Nutr. 2014 May 14;5(3):260-7.  

29. Wee NK, Baldock PA. The hunger games of skeletal 
metabolism. Bonekey Rep. 2014 Nov 12;3:588. doi: 
10.1038/bonekey.2014.83. eCollection 2014. 

30. Kim KM, Jang HC, Lim S. Differences among skeletal 
muscle mass indices derived from height-, weight-, and 
body mass index-adjusted models in assessing sarcopenia. 
Korean J Intern Med. 2016 Jul;31(4):643-50.  

31. Baum JI, Kim IY, Wolfe RR. Protein Consumption and the 
Elderly: What Is the Optimal Level of Intake? Nutrients. 
2016 Jun 8;8(6). pii: E359. doi: 10.3390/nu8060359. 

32. Hord JM, Botchlett R, Lawler JM. Age-related alterations 
in the sarcolemmal environment are attenuated by lifelong 
caloric restriction and voluntary exercise. Exp Gerontol. 
2016 Aug 14. pii: S0531-5565(16)30257-1.  

33. Ryan AM, Power DG, Daly L, Cushen SJ, Ní Bhuachalla 
Ē, et al. Cancer-associated malnutrition, cachexia and 

sarcopenia: the skeleton in the hospital closet 40 years 
later. Proc Nutr Soc. 2016 May;75(2):199-211.  

34. Neves RX, Rosa-Neto JC, Yamashita AS, Matos-Neto EM, 
Riccardi DM, Lira FS, et al. White adipose tissue cells and 
the progression of cachexia: inflammatory pathways. J 
Cachexia Sarcopenia Muscle. 2016 May;7(2):193-203.  

35. Ormsbee MJ, Prado CM, Ilich JZ, Purcell S, Siervo M, 
Folsom A, et al. Osteosarcopenic obesity: the role of bone, 
muscle, and fat on health. J Cachexia Sarcopenia Muscle. 
2014 Sep;5(3):183-92.  

36. Tyrovolas S, Koyanagi A, Olaya B, Ayuso-Mateos JL, 
Miret M, Chatterji S, et al. Factors associated with skeletal 
muscle mass, sarcopenia, and sarcopenic obesity in older 
adults: a multi-continent study. J Cachexia Sarcopenia 
Muscle. 2016 Jun;7(3):312-21.   

37. Molino S, Dossena M, Buonocore D, Verri M. Sarcopenic 
Obesity: An Appraisal of the Current Status of Knowledge 
and Management in Elderly People. J Nutr Health Aging. 
2016;20(7):780-8.   

38. Fan J, Kou X, Yang Y, Chen N. MicroRNA-Regulated 
Proinflammatory Cytokines in Sarcopenia. Mediators 
Inflamm. 2016;2016:1438686. doi: 10.1155/2016/1438686. 
Epub 2016 Jun 13.   

39. Chatterjee S, Ma K. Circadian clock regulation of skeletal 
muscle growth and repair. F1000Res. 2016 Jun 30;5:1549. 
doi: 10.12688/f1000research.9076.1. eCollection 2016.  

40. Dolivo D, Hernandez S, Dominko T. Cellular lifespan and 
senescence: a complex balance between multiple cellular 
pathways. Bioessays. 2016 Jul;38 Suppl 1:S33-44.  

41. Colaianni G, Mongelli T, Colucci S, Cinti S, Grano M. 
Crosstalk between Muscle and Bone Via the Muscle-
Myokine Irisin. Curr Osteoporos Rep. 2016 
Aug;14(4):132-7. 

 


