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Quality of life issues are the 
major concerns more than 

ever now.
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• What appears to be the most 
important determinant of 

quality of life?quality of life?

• Optimal lean body mass.

3

• Why is lean body mass lost?

• Two reasons• Two reasons.

• Aging

4

• A response to environmental 
stressors
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What is the nature of this response?What is the nature of this response?

• Where does the protein go?Where does the protein go?

• Does it go to production of functional tissue such 
as muscles, gut lining, ligaments, regulatory 
factors, detox enzymes? (Anabolic)

• Or

5

• Does it go to production of inflammatory 
mediators such as acute phase proteins and 
cytokines and production of energy? (Catabolic)

Aging makes it more difficult 
to respond anabolically.

6
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Underlying hypotheses of Underlying hypotheses of 
Entry Level Clinical Nutrition:Entry Level Clinical Nutrition:

Chief complaints in chronically ill• Chief complaints in chronically ill 
patients are not diseases but responses 
that have gone on too long (Allostatic 
load).

• The metabolic imbalances that combine 

7

to form this response have been well 
defined by critical care nutritionists.

Summer of work exposes medical students to system’s ills The NewSummer of work exposes medical students to system s ills, The New 
York Times, September 9, 2009

“…a tidal wave of chronic illness…”

8
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Components that create the clinical pictureComponents that create the clinical picture

Gastroenterology    Toxicology    Neurology  Immunology    Endocrinology

Causes of Organ-based Illness

Genetics and Nutrient intake

Leaky gut/ MCS/ Mood Autoimmunity   Metabol. Syn  
Malabsorb. Neurologic      Disord. Psychol. Stress 

damage HPA axis/ 
Thyroid Dysf

Allostasis/Allostatic load
Sickness behavior

Sick Syndrome
Hypermetabolic Syndrome  

9

(Obesity)

ANABOLIC/CATABOLIC IMBALANCE

Hypermetabolism Chronic phase response (Inflammation)

Insulin resistance                     GI mucosal atrophy

Metabolic acidosis

Nutrient depletion and aberrant nutrient metabolism

Baracos VE.  Overview on 
metabolic adaptation to 
stress, pp. 1-13.

“An understanding of the 
nature of stress is 
f d t l t th ti lfundamental to the rational 
design of nutrient mixtures to 
feed patients whose 
homeostasis has been altered 
by one or more stressors.”  

“All stresses may be 
presumed to be associated 

10

with characteristic 
modifications in the 
metabolism of lipids, 
carbohydrates, amino acids, 
and micronutrients.”
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Bengmark S.  Acute and “chronic” phase 
reaction – a mother of disease, Clin Nutr, 
Vol. 23, pp. 1256-66, 2004
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Su KP.  Biological mechanism of antidepressant effect of omega-3 
fatty acids: How does fish oil act as a ‘mind-body interface’?  
Neurosignals, Vol. 17, pp. 144-152, 2009
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Key metabolic imbalances seen Key metabolic imbalances seen 
with the acute phase responsewith the acute phase response

• Metabolic acidosisMetabolic acidosis
• Loss of lean body mass (sarcopenia)
• Insulin resistance
• Inflamm-aging (Increased innate immunity 

and decreased adaptive immunity)
• Suboptimal caloric intake and 

carbohydrate:protein ratio (Refeeding

15

carbohydrate:protein ratio (Refeeding 
syndrome)

• Gastrointestinal dysfunction/gut atrophy
• Deficiencies of key micronutrients such as 

zinc, selenium, and vitamin D

Chronic inflammation, 
inflammagingKey deficiencies or 

excesses, i.e., 
Calories, 

macronutrients,  B 
vitamins, zinc, 

selenium, iodine, 
sleep, psychological

Low calorie intake 
and excessive 

carbohydrate/protein 
ratio – Refeeding 

syndrome

Hyperinsulinemia/Insulin 
resistance

Sarcopenia/Loss of lean 

sleep, psychological 
and chemical stress, 
movement against 

gravity, weight

16

THE CREATION OF  THE EXCESSIVE CATABOLIC 
PHYSIOLOGY “RESPONSE”

p
body mass

Low grade chronic 
metabolic acidosis/fluid 
electrolyte imbalance

Gut 
dysfunction/atrophy
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Sarcopenia:Sarcopenia:
Specific clinical considerationsSpecific clinical considerations
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Cruz-Jentoft AJ et al.  Sarcopenia: European consensus on definition and 
diagnosis, Age and Ageing, Vol. 39, pp. 412-423, 2010

18
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• “Sarcopenia has since been defined as 
the loss of skeletal muscle mass and 
strength that occurs with advancing 
age.”g

• “Sarcopenia has multiple contributing 
factors—the ageing process over the 
life course, early life developmental 
influences, less-than-optimal diet, bed 
rest or sedentary lifestyle chronic

19

rest or sedentary lifestyle, chronic 
diseases and certain drug treatments.”

“Sarcopenia represents an impaired 
t t f h lth ith hi h lstate of health with a high personal 

toll—mobility disorders, increased 
risk of falls and fractures, impaired 
ability to perform activities of daily 

living, disabilities, loss of 

20

g
independence and increased risk of 

death.”
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What is sarcopenia:What is sarcopenia:
Working definitionWorking definition

“Sarcopenia is a syndrome• “Sarcopenia is a syndrome 
characterized by progressive and 
generalised loss of skeletal muscle 
mass and strength with a risk of 
adverse outcomes such as physical 

21

disability, poor quality of life and death.”

Mechanisms of sarcopeniaMechanisms of sarcopenia

“There are several mechanisms that• “There are several mechanisms that 
may be involved in the onset and 
progression of sarcopenia.”

• “These mechanisms involve, among 
others, protein synthesis, proteolysis, 

22

, p y , p y ,
neuromuscular integrity and muscle fat 
content.”
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Sarcopenia categoriesSarcopenia categories

“While sarcopenia is mainly observed in• “While sarcopenia is mainly observed in 
older people, it can also develop in 
younger adults, as is likewise the case 
for dementia and osteoporosis.”

• “Thus, the categories or primary 

24

, g p y
sarcopenia and secondary sarcopenia 
may be useful in clinical practice.”
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Sarcopenia stagesSarcopenia stages

• “EWGSOP suggests a conceptual 
staging as ‘presarcopenia’, ‘sarcopenia’ 
and ‘severe sarcopenia’.”

26



Entry Level Clinical Nutrition – Part 8
Dr. Jeff Moss

© Dr. Jeff Moss
http://www.mossnutrition.com
http://www.FMTown.com

14

Sarcopenia stagesSarcopenia stages

• “The ‘presarcopenia’ stage is• The presarcopenia  stage is 
characterised by low muscle mass 
without impact on muscle strength or 
physical performance.”

• “This stage can only be identified by 
techniques that measure muscle mass

27

techniques that measure muscle mass 
accurately and in reference to standard 
populations.”

Sarcopenia stagesSarcopenia stages

• “The ‘sarcopenia’ stage is characterised• The sarcopenia  stage is characterised 
by low muscle mass, plus low muscle 
strength and low physical performance.”

• “’Severe sarcopenia’ is the stage 
identified when all three criteria of the 
definition are met (low muscle mass

28

definition are met (low muscle mass, 
low muscle strength and low physical 
performance).”
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Cachexia versus sarcopeniaCachexia versus sarcopenia

• “Cachexia has recently been defined as a• Cachexia has recently been defined as a 
complex metabolic syndrome associated with 
underlying illness and characterised by loss 
of muscle with or without loss of fat mass.”

• “Cachexia is frequently associated with 
inflammation insulin resistance anorexia and

30

inflammation, insulin resistance, anorexia and 
increased breakdown of muscle protein.”
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Cachexia versus sarcopeniaCachexia versus sarcopenia

“Thus most cachectic individuals are• “Thus, most cachectic individuals are 
also sarcopenic, but most sarcopenic 
individuals are not considered 
cachectic.”

• “Sarcopenia is one of the elements of 

31

p
the proposed definition for cachexia.”

Sarcopenia:Sarcopenia:
Methods of assessmentMethods of assessment

32
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Muscle mass:Muscle mass:
Bioelectric impedanceBioelectric impedance

• “Bioimpedance analysis (BIA) estimates theBioimpedance analysis (BIA) estimates the 
volume of fat and lean body mass.”

• “The test itself is inexpensive, easy to use, 
readily reproducible and appropriate for 
ambulatory and bedridden patients.”

• “BIA measurement techniques, used under 
standard conditions, have been studied for

34

standard conditions, have been studied for 
>10 years, and BIA results under standard 
conditions have been found to correlate well 
with MRI predictions.”
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Muscle mass:Muscle mass:
Bioelectric impedanceBioelectric impedance

“ BIA might be a good portable• “…BIA might be a good portable 
alternative to dual energy X-ray 
absorptiometry (DXA).”

35

Muscle strength:Muscle strength:
Handgrip strengthHandgrip strength

• “Isometric hand grip strength is strongly related with• Isometric hand grip strength is strongly related with 
lower extremity muscle power, knee extension torque 
and calf cross-sectional muscle area.”

• “Low handgrip strength is a clinical marker of poor 
mobility and a better predictor of clinical outcomes 
than low muscle mass.”

• “In practice, there is also a linear relationship 

36

between baseline handgrip strength and incident 
disability for activities of daily living (ADL).”
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Physical performance:Physical performance:
Gait speedGait speed

• “Most recently Cesari et al confirmed the• Most recently, Cesari et al. confirmed the 
importance of gait speed (over a 6-m course) 
as a predictor of adverse health events 
(severe mobility limitation, mortality) but 
showed that poor performance on other tests 
of lower extremity function (standing balance

37

of lower extremity function (standing balance 
and time to rise from a chair five times) had 
comparable prognostic value.”

Physical performance:Physical performance:
Gait speedGait speed

“The EWGSOP has developed a• “The EWGSOP has developed a 
suggested algorithm based on gait 
speed measurement as the easiest and 
most reliable way to begin sarcopenia 
case finding or screening practice.”

38

• “A cut-off point of >0.8 m/s identifies 
risk for sarcopenia.”
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Muscle mass:Muscle mass:
Percent body fatPercent body fat

39

Kleiner SM.  Nutritional Assessment of counseling and athletes, in 
Antonio J et al eds., Essentials of Sports Nutrition and Supplements, 
Humana Press, Totowa, NJ, pp. 201-234, 2008. 
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41

Abernathy RP and Black DR.  Healthy body weights: an alternative 
perspective, Am J Clin Nutr, Vol. 63(suppl), pp. 448S-51S, 1996.
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• “BMIs between 19 and 25 and 
percentages of body fat between 12% 
and 20% for men and 20% and 30% for 
women are useful as ‘screening tests’ to 
determine whether a person has a 
significantly increased weight-
associated health risk.”

• “Although persons with BMIs and 
percentages of body fat above these 

43

values have increased likelihood of 
being functionally obese, not everyone 
will be.”

• “Equally important, many within these 
recommended ranges may be functionally 
obese.”

• “Most weight-related health problems are 
associated with insulin resistance and withassociated with insulin resistance and with 
the damaging effects of excesses of glucose, 
lipids, and insulin circulating in the blood.”

• “Thus, we believe that the maintenance of 
fat cell functions that normalize blood 
concentrations of glucose, lipids, and 
insulin is more important to health than

44

insulin is more important to health than 
the maintenance of ‘desirable’ 
percentages of body fat or body weights.”
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Muscle strength:Muscle strength:
Handgrip strengthHandgrip strength

45

Sasaki H et al.  Am J Med, Vol. 120, pp. 337-342, 2007

“Grip-strength measurement is useful for assessing approximate 
overall muscle strength of middle-aged and elderly people, and 
longitudinal studies revealed that it also predicts health-related 
prognosis ”

46

‘Grip strength is an accurate and consistent predictor of all 
causes of mortality in middle-aged and elderly persons.”

prognosis.
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Mathiowetz V et al.  Grip and pinch strength: Normative data 
for adults, Arch Phys Med Rehabil, Vol. 66, pp. 69-72, 1985
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Norman K et al.  Hand grip strength: Outcome predictor and marker 
of nutritional status, Clin Nutr, Vol. 30, pp. 135-142, 2011

“Numerous clinical and epidemiological studies have shown the predictive 
potential of handgrip strength regarding short and long-term mortality and 
morbidity.  In patients, impaired grip strength is an indicator of increased 

51

postoperative complications, increased length of hospitalization, higher 
rehospitalization rate and decreased physical status.  In elderly, in particular, 
loss of grip strength implies loss of independence.  Epidemiological studies 
have moreover demonstrated that low grip strength in healthy adults predicts 
increased risk of functional limitations and disability in higher age as well as all-
cause mortality.”

“As muscle function reacts early to 
t iti l d i ti h d inutritional deprivation, hand grip 

strength has also become a popular 
marker of nutritional status and is 
increasingly being employed as 
outcome variable in nutritional 

52

intervention studies.”
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Handgrip strength parameters:Handgrip strength parameters:
CruzCruz--Jentoft et al.Jentoft et al.

• Men: • Women:• Men:

• BMI ≤24  ≤29 kg

• BMI 24.1-26 ≤30 kg

• BMI 26.1-28 ≤30 kg

• BMI >28  ≤32 kg

• Women:

• BMI ≤23  ≤17 kg

• BMI 23.1-26 ≤17.3 kg

• BMI 26.1-29 ≤18 kg

• BMI >29  ≤21 kg

53

Handgrip strength parameters:Handgrip strength parameters:
CruzCruz--Jentoft et al.Jentoft et al.

Men: <30 kg• Men:  <30 kg

• Women:  <20 kg

54
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Thank you!!
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