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...Is the key to survival

The ability to expend energy depends on intake



Survival Curve

Weight Change: Baseline vs. Final Weight
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簡報者
簡報註解
The GAIN registry examined 1,000 patients in nursing homes across the United States from Florida to Washington state.  Over the next six months, mortality was least in those who gained weight and highest in those who lost weight.
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Published Prevalence of Malnutrition in L
Random Samples of Hospitalized Patients

General Medicine Service
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Malnutrition in Hospitals Worldwide
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“Doctors and nurses frequently fail
to recognize undernourishment
because they are not trained to look

for it."

--JE Lennard-Jones, 1992



Starvation

e Pure protein-energy deficiency
— Short-term (fasting)
— Long-term (chronic protein-energy
undernutrition)
e May be improved solely by
administration of nutrients

A.S.P.E.N. The Clinical Guidelines Task Force, Guidelines for the use of parenteral
and enteral nutrition in adult and pediatric patients. J Parenter Enteral Nutr. 26
suppl (2002), pp. S1


簡報者
簡報註解
Example objectives

At the end of this lesson, you will be able to:

Save files to the team Web server.

Move files to different locations on the team Web server.

Share files on the team Web server.




Protein, Fat & Calorie Intake by Age
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簡報者
簡報註解
Aging is associated with a lower energy intake.  Hallfrisch et al.has shown a decline in total daily energy requirements after age 40.  On average, persons over the age of 70 years consume one third less calories compared to younger persons.  Energy intake of older men (40-74 years old) is nearly a third less (2100-2300 calories/day) than men aged 24-34 years old (2700 calories/day).   



Hallfrisch J, Muller D, Drinkwater D, Tobin J, Andres R.  Continuing diet rends in men: The Baltimore Longitudinal Study of Aging (1961-1987).  J Gerontol 1990;45:M186-191.



.McGandy RB, Barrows CH Jr, Spanias A , Meredity A, Stone JL, Norris AH. Nutrient intake and energy expenditure in men of different ages. J Gerontology 1966;21:581-587.




Nutritional Intake In
Older Persons

Intake below RDA
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Response to Underfeeding

2" *

-¢-Young

Underfeeding d libitum

Roberts SB. JAMA 1994:272:1601 10


簡報者
簡報註解
The physiological regulation of appetite differs fundamentally in older adults compared to younger persons.   Neurotransmitter regulators of appetite have been implicated in decreased intake associated with aging.   Impaired appetite contributes to undernutrition frequently found in older persons.  Moreover, when older persons decrease their food intake they appear to reset their “appetostat” and then find it difficult to increase their food intake appropriately in response to a period of anorexia.  



Roberts SB, Fuss P, Heyman MB, Evans WJ, Tsay R, Rasmussen H, Fiatarone M, Cortiella J, Dallal GE, Young VR. Control of food intake in older men. JAMA 1994;272:1601-6.



Morley JE. Thomas DR. Anorexia and aging: Pathophysiology. Nutrition 1999;15:499-503.




Anorexia of Aging

Decreased
Food Intake
male > female

! Adaptive
T TNFG\ Relaxation

T Cholesystokinin Antral stretch
( T Ghrelin occurs earlier

I Testosterone Decreased rate of

\'m gastric emptying

11


簡報者
簡報註解
TNF alpha = tumor necrosis factor alpha

NPY = Neropeptide Y



This illustrates an overview of the factors involved in the pathogenesis of the physiological anorexia of aging.


SARCOPENIA

31 yr male

66 yr male

73 yr female

Muscle mass and intramuscular
fat decline with age.

85 yr female




Longitudinal changes in body composition
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Cachexia

e A complex metabolic syndrome associated
with underlying illness and characterized
by loss of muscle with or without loss of fat
mass

e Prominent clinical feature of is weight loss
in adults

e Distinct from starvation, age-related loss of
muscle mass, primary depression,
malabsorbtion and hyperthyroidism

Thomas DR. Clinical Nutrition, 2007;26(4):389-99. 14


簡報者
簡報註解
Example objectives

At the end of this lesson, you will be able to:

Save files to the team Web server.

Move files to different locations on the team Web server.

Share files on the team Web server.




Effect of lliness

e Spontaneous
reduction in food
intake

e Paradoxical
response in face of
increased need for
nutrients

e Common to most
species




Effect of proinflammatory cytokines
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Thomas DR. Geriatric Clin N Amer 2002;11 albumin and cholesterol 1¢


簡報者
簡報註解
Systemic inflammation mediated through cell injury or activation of the immune system triggers an acute inflammatory response.  This response is the most common cause of anorexia observed in the acute care setting .   Cytokines are related to a number of disease conditions, including cancer,  end-stage renal disease, chronic pulmonary disease, congestive heart failure,  rheumatoid arthritis, and AIDS.   Cytokines directly result in feeding suppression and lower intake of nutrients.  IL_1 beta and TNF act on the glucose_sensitive neurons in the ventromedial hypothalamic nucleus (a "satiety" site) and the lateral hypothalamic area (a "hunger" site). 



Thomas DR.  Distinguishing starvation from cachexia.  Geriatric Clinics of North America  2002;11

Plata_Salaman CR.  Strategies for potential manipulation of anorexia during acute and chronic disease. Nutrition 1995;11:702_4. 

Espat NJ, Moldawer LL, Copeland EM 3rd.  Cytokine_mediated alterations in host metabolism prevent nutritional repletion in cachectic cancer patients. Journal of Surgical Oncology 1995;58:77_82. 


Nutritional effects of proinflammatory cytokines

Food Body Protein
Cytokine intake weight Synthesis
TNF
Interleukin 1

Interleukin 6

Interferon gamma

Leukemia inhibitor
factor

| e
| e
| e

Tisdale MJ. Nutrition 2001:17:438 17



Cachexia in Clinical lllness

Infections, eg. tuberculosis, AIDS
Cancer

Congestive heart failure

End-stage renal disease

Rheumatoid arthritis

Chronic obstructive pulmonary disease
Cystic fibrosis

Crohn’s disease

Alcoholic liver disease

Elderly persons without obvious disease
18


簡報者
簡報註解
Example objectives

At the end of this lesson, you will be able to:

Save files to the team Web server.

Move files to different locations on the team Web server.

Share files on the team Web server.




Cachexia in Clinical Diseases

°* Pulmonary cachexia » TNF

* Cardiac cachexia > TNF/proinflammatory, CRP

* ESRD cachexia > a-macroglobulin & c-reactive
protein

* Cancer cachexia > Fibrinogen & tumor factors
* HIV cachexia > Reduced body cell mass

°* Rheumatological > TNF & interleukin-1
cachexia

* Hypogonadism > Hypoanabolic state 19



Cachexia

"The flesh is
consumed and
becomes water,...
the shoulders,
clavicles, chest and
thighs melt away.
This illness is

1]
fatal.... Hippocrates (about 460-370 BC)

20



Starvation/wasting

Pure caloric deficiency
Conserve lean body mass
Deplete fat mass
Reversed by feeding
Deplete lean body mass
Weight may not change
Mediated by

Growth horm
ILGF-1 |
Immobility

Sarcopenia Cachexia

Chronic inflammatory disease
Deplete lean and fat mass
Mediated by cytokines

Thomas DR. Geriatric Clin N Amer 2002;11 Not affeCted by feedlngl



Distinguishing Starvation from Cachexia

Starvation

Cachexia

Appetite

Suppressed in late

phase

Suppressed in early
phase

Serum Albumin

Low in late phase

Low in early phase

Cholesterol

May remain normal

Low

Total Lymphocyte

Low, responds to

Low, unresponsive to

count refeeding refeeding

C-reactive protein Little data Elevated

Body mass index Not predictive of Predictive of mortality
mortality

Inflammatory Usually not present Present

disease

Response to Reversible Resistant

refeeding

L

Thomas DR. Geriatric Clin N Amer 2002;18:883



Interventions

23



Protein and energy supplementation in
elderly people at risk from malnutrition

34 trials in Mean
3021 weight gain

randomized 2.3%
subjects (1.3 kg)

Milne, AC et al. Cochrane Database of Systematic Reviews. 1, 2005.

26%
decreasein

relative risk
of death

24



Meta-Analysis: Protein and Energy Supplementation

in Older People:
Percent Weight Gain

S —
1.8% 2.5% 2.3%

Hospital ursing home
14 trials B trials

Community
16 trials

Milne, AC et al. Ann Intern Med. 2006:144:37-48.

25



Meta-Analysis: Protein and Energy Supplementation

In Older People:
Mortality by nutrition status

28% reduction in
35 reports in 3021 mortality when only

randomized subjects undernourished
subjects included

Milne, AC et al. Ann Intern Med. 2006:144:37-48. 26



Meta-Analysis: Protein and Energy

Supplementation in Older People:
Mortality by Subgroups

 Undernourished

« Age >75 years

« >400 Kcal per day

« > 35 days duration

Milne, AC et al. Ann Intern Med. 2006;144:37-48.

27



Meta-Analysis: Protein and Energy

Supplementation in Older People:
Mortality by Subgroups

» Geriatric
conditions

Milne, AC et al. Ann Intern Med. 2006;144:37-48.

28



Approach to the Management of Age-related Weight Loss

>5% in 6 months

[ Weight Loss }
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_ — nflammatory cytokine: - N
femstanc.:e'exermse associated condition GDS
training High CRP L )

( ) Medical Causes?
\ Male ] | Female | Theat cause DEPRESSION Use MEALS-
Anti-cytokine drugs I ON'WHEE_LS
7 Low N Consider
bioavailable nandrolone, [ LLCEL ] e Consider )
__ testosterone oxandrolone, calorie supplement
or \betweep meals /
oxymethalone .

p
I Consider I Consider
testosterone | Orexigenic drugs

CRP: C-reactive protein; GDS: Geriatric Depression Scale; SNAQ: Simplified Nutrition Assessment Quest%%naire

Thomas DR. Clinical Nutrition, 2007;26(4):389-99



“..for wasting which
represents old age
(sarcopenia) and wasting
that is secondary to fever
(cachexia) and wasting
which is called doalgashi
(starvation)”

....Maimonides (1135-1204)



Future Directions

e How best to target nutritional

supplementation
— Nutritional screening critical

— Supplements generally best for persons with
BMI <20

— Supplements may have little or no value in
weight stable persons
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