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Messages

Physiological changes with ageing
Clinical Nutrition: Malnutrition and ageing

The future is in the muscle: fighting sarcopenia
How to refrain ageing



Haaretz 1/12/2010

* The population is reaching
79.5 years for male and
83.4 years for women, an
increase of 3 years in the
last 10 years....



Can we fight physiological changes of
ageing?
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Poor eating — higher risk

Adjusted Cumulative Incidence for Death in Hospital

all eaten
50% eaten

A 0/ 1 ’ ! o, ®
£eminale nutritionDay 2006
nothing (allowed) K

* nothing (not allowed)
missing

0.14 0.16

3200 patients
Ages 78 - 103

0.10 0.12

0.08

3
=
Q
"]
=]
I
£
£
'
o
[ +]
]
-
Q
L =]
2
3
]
]
Q
-
o

0.04 0.06

0.02

0.00

30

Length of Hospital Stay
Fourth Age Quartile




ESPEN Guideline
| ESPEN guidelines on definitions and terminology of clinical nutrition

T. Cederholm * *, R. Barazzoni °, P. Austin Y, P. Ballmer ¢, G. Biolo ¢, S.C. Bischoff ',

C. Compher %' 1. Correia ™!, T. Higashiguchi !, M. Holst/, G.L. Jensen ! A. Malone ",
M. Muscaritoli ™, I. Nyulasi ™!, M. Pirlich ©, E. Rothenberg P, K. Schindler 9,

S.M. Schneider ', M.A.E. de van der Schueren *?, C. Sieber *, L. Valentini “, J.C. Yu “* ',

A. Van Gossum ", P. Singer ™
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SOCIETY FOR

A Nutrition disorders and nutrition
iAo related conditions
|
1 1 | 1 1
Malnutrition/ Sarcopenia Overweight Micronutrient Re-feeding
Undernutrition and Frailty and Obesity abnormalities syndrome
At risk for
malnutrition
Malnutrition/Undernutrition
|
I I _ ]
Disease-related malnutrition Disease-related malnutrition Malnutrition/Undernutrition
(DRM) with inflammation (DRM) without inflammation without disease
1 |
[ ‘ ] - f ]
At.:urte disease- or Ch_rnnil: DRM‘with Socioeconomic or Hunger-related
injury-related inflammation psychologic related malnutrition
malnutrition T L malnutrition

Cancer cachexia and other
disease-specific cachexia




ESPEN Endorsed Recommendation
GLINM criteria for the diagnosis of malnutrition — A consensus report
from the global clinical nutrition community™

T. Cederholm ™1, G.L. Jensen — ', M.LT.D. ED]‘]‘E].a M.C. Gonzalez . R. Fukushima ',
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Risk screening At risk for malnutrition

l - LUse validated screening tools

b

Assessment criteria

Diagnostic

Assessment = Phenotypic

o MNon-volitional weight loss
l o Low body mass index

o Reduced muscle mass

= Etiologic
-] Reduced food intake or assimilation
Disease burden/inflammatory condition

.

Diagnosis Meets criteria for malnutrition diagnosis
- Reguires at least 1 Phenotypic criterion and
l . 1 Etiologic criterion

$

Determine severity of malnutrition
= Sewverity determined based on Phenotypic

- .
w1 s

Severity
Grading




International comparisons,
prevalence of underweight, aged
>065
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Malnutrition risk in the elderly
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Prevalence of malnutrition in
Geriatric hospitals (2015)

21,796 elderly

Using MUST score:

At risk (1)=10%
Malnutrition(2+)=12%



Nutrition Day in Europe:
it is an audit

* Mortality increase x 3 in
malnourished patients

* Length of hospital stay increase
* Morbidity increase



Kilocalories per day

A

3500 - : - 30
e Tolal energy expenditure
ENERGY EXPENDITURE 727 oo orersy soenc
== oy == Activity energy expenditure
3000 +
- 29
2500 A
2000 A
: ..0...‘....,..5..... - 20
1500 A .o. .‘°"'o.i'
x ,E---i---f\\ Tt
1000 - ‘ ’ .
Y - - 15
// \‘i
500 - . 4
0 1 1 1 1 1 1 1 1 10
1-6 7-11 13-17 18-29 30-39 4064 65-74 >75

Manini

Age (years)

Ageing Res Rev. 2010

Body mass index (kg/mz)




Accelerometny counts per minute:
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Aged skelefal musce
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Protecting muscle mass and function in older adults during

bed rest
Kirk L. English and Douglas Paddon-Jones

Figure 1 Proposed model of age-related musde loss punctu-
ated by eplsodes of acute |liness or injury and characterized by
accel erated musde loss and incomplete recovery
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Consequences of undernutrition

Schols S E1NNa WEET]
1998;157:1791-7
Anker et al. Lancet 2003;361:1077-§




Original article
T'he relationship between nutritional status of hip fracture operated elderly
patients and their functioning, comorbidity and outcome

lamar Koren-Hakim P, Avraham Weiss *€, Avital Hershkovitz “9, Irena Otzrateni?®, Boris Grosman?,
Sigal Frishman?®, Moshe Salai €, Yichayaou Beloosesky *¢*

Demographic, clinical, functional characteristics and patient outcome by MNA
groups. 104,
Variable Well-nourished At risk of Malnourished P Value MNAQI’GU[JE
(n=95) malnutrition (n = 25) :
(n=195) 0.8 h \ |
Age (years) 8299 + 564  83.76 + 665 8452 £ 548 NS e vell-Nounahed
(73-96) (66-104)  (73-93) g b

Gender (n) 5 1 Then

Male 22 (23.2%) 34 (35.8%)  5(20.0%) NS 3064 0 S

Female 73 (76.8%) 61 (64.2%) 20 (80.0%) n - e M S Malnourished
CCl 1.26 + 1.30 215 +185 216+140 <0001 E L i ]
CIRS-G 817 + 3.81 977 £378 1092 +410 0.001 = i I
BMI 2815+ 404 25464515 2271 £370 <0.001 2 04 At risk of Malnutrition
Functional groups(n) E

Independent 59 (62.1%) 15(15.8%)  6(24.0%) 3

Partially dependent 32 (33.7%) 44 (46.3%) 8 (32.0%) <0.001 O

Fully dependent 4 (4.2%) 36 (37.9%) 11 (44.0%) 0.2
Cognitive groups (n)

Cognitively normal 80 (84.2%) 35(36.8%) 10 (40.0%) <0.001

Impaired mental 15 (15.8%) 60 (63.2%) 15 (60.0%)

status 0.04
Main complications 46 (48.4%) 46 (48.4%)  13(520%) NS . : : . . . .
6 months 36 (37.9%) 51(53.7%) 13 (52.0%) 0.024 0 6 9 18 24 30 26

read mission
Mortality (n) Months

Up-to 36 months 21 (22.1% " 48 (50.5%) 10 (40.0%) 0.001*

0.01" Fig. 1. Long-term mortality of the 3 nutritional groups.
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Definition of Sarcopenia

e Age-associated loss of skeletal
muscle mass and muscle functions
(Muscle strength and performance)

Less-than-expected in an individual of a specified

age and gender (Baumgartner RN, Waters
DL, 2006)

Young, active Old, sedentary


http://biomed.gerontologyjournals.org/content/vol58/issue11/images/large/grna-58-11-08-f01.jpeg

s, oarcopenia; the new definitions

Tommy Cederholm®® and John E. Morley*

Table 1. SARC-F screen for sarcopenia

Component Question Scoring

élrenglh How much difﬁcully do you have in |'|fl'|ng and camying 10 pounds? None=0
Some=1
A lot or unable=2

Assistance in walking How much difficulty do you have walking across a room? None =0

Some=1

A lot, use aids, or unable=2
Rise from a chair How much difficulty do you have transferring from a chair or bed? None=0

Some=1

A lot or unable without help=2

gimb stairs How much difficulty do you have climbing a flight of 10 stairs? None =0
Some=1
A lot or unable=2
Falls How many fimes have you fallen in the last year? None=0
1-3falls=1

4 or more falls =2




Aging:
Senescent
musculoskeletal changes

e —

Weight Loss
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Figure 1. Overview of the vicious cycle of frailty. VO max,
aximal oxygen consumption. Adapted from [2].

Table 1. Proposed clinical definition of the phenotype of
frailty

Criteria
|. Decreased grip strength

2. Self-reported exhaustion

3. Unintentional weight loss of more than 4.5 kg over the past year

'\.

Slow walking speed

5. Low physical activity
Definition

Mo %t r -
= tert
rOSILIVE TOr1T3

enotype: =3 criteria present
ntermediate/pre-frail: one or two criteria present

Nonfrail: no criteria present

Adapted from Fried and colleagues [2].




Body mass index - function
and survival in old age

~13.000 >65y
7 y follow-up

Optimal function at BMI
~25

Best survival at BMI ~25- N
30 L No disability

Al Snih S et al. Arch Intern Med 2007;167:774-80




Anthropometry
Weight

Height 2
For the elderly association between BMI and body fat less

close
For the elderly higher survival for people with higher BMI

Treshhold for malnutrition
in the elderly

with risk

22 kg / m? :' factors ||

/

no
risk
factor

Flodin L et al. Clin Nutr
2000;19:121-5.




Sarcopenic obesity: A Critical appraisal of the current evidence

: 5 b i - 3 d ™ +E
CMM. Prado®, ].CK. Wells®, SR. Smith®, BCM. Stephan®, M. Siervo®™" . = 2012) 553501

Marbid Obesity

Weight Loss l_,/f::;f
7

Fat NMass

Sarcopenic Obesity Obesity

,  Weight Gain

Normal Weight

-
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Table 3

Profile of sarcopenic obesity.

Feature

Definition

Prevalence

Health
consequences

Clinical
management

+ Deficiency of skeletal muscle relative to fat tissue;
evolving definitions should include measure of
muscle performance too

o 4%—12% in individuals aged =60 years, depending
on the defining cutoffs used [ 72|

« Mobility limitations 70|

o Reduced quality of life | 75]

o Risk of mortality |76

« Weight loss with focus on losing fat but not muscle

o Increased dietary protein intake

o Resistance training for building muscle and

endurance exercise | 75|







=) Inflamm-ageing

Elisa Cevenini*®*, Daniela Monti®*, and Claudio Franceschi®®

Depression
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Intensity,
chronicity...







ESPEN endorsed recommendation

Protein intake and exercise for optimal muscle function with
aging: Recommendations from the ESPEN Expert Group
Nicolaas E.P. Deutz**, Jiirgen M. Bauer”’, b Rocco Barazzoni, Gianni Biolo®, Yves BOlIlE

Anja Bosy-Westphal ¢, Tommy Cede1holm Alfonso Cruz Jentoft Zel] ko l(lznallq
K. Sreekumaran Nair, Pierre Singer Damel Teta', Kevin Tipton ™, Philip C. Calder™




Physiological
changes

Medical

conditions
Physical

disability &
mental
disorders

Socioeconomic
conditions

®
protein |
intake /4N

Fig. 1. Protein status: factors leading to lower protein intake in older persons.




Disease-
related protein
catabolism

Aqabolic ) orotein
resistance | | |
| . heeds /

postprandial
amino acid
| availability Decreased
muscle
perfusion

Sarcopenia

Fig. 2. Protein status: factors leading to higher protein needs in older persons.




Protein intake and change of appendicular
muscle mass

Protein intake of 1.0 to 1.3 g/kg
per day

Houston DK et al, Am J Clin Nutr 2008:87:150-155


http://www.ajcn.org/content/vol87/issue1/images/large/znu0010848380002.jpeg

* (Older adults have greater protein needs to compensate for
anabalic resistance and hypermetabolic disease.

Dieta ry * Older adults may also have decreased intake due to age-related
appeftite loss, medical conditions, financial limits.

prOtem Inta ke Il » Optimal intake of at least 1.0 to 1.5 g protein/kg BW/day is
recommended; individual needs depend upon the severity of
malnutrition risk.

NP Regular exercise helps maintain skeletal muscle strength and
function in older adults,

* Resistance training has limited but positive effects on recovery of
muscle in older people.

* Acombination of resistance training and adequate dietary
protein/amino acid intake for healthy muscle aging is
recommended.

Fig. 3. Recommendations for maintaining healthy muscle with aging.



J Cachexia Sarcopenia Muscle (2010) 1:147-157
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Effects of Protein Supplementation in Older Adults Undergoing
Resistance Training: A Systematic Review and Meta-Analysis

‘norte Med (2015) 45245755
Débora Finger + Fernanda Reistenbach Goltz - Daniel Umpierre sports Med (2015) 45:245-255
Elisabeth Meyer - Luis Henrique Telles Rosa + Claudia Dornelles Schneider

Key Points

Protein supplementation in older people 1s associated
with increases in fat-free mass when compared with
control groups undergoing resistance training only.

Protein supplementation mn older people 1s not
assoclated with increases in muscle mass and muscle
strength 1 comparison with the control groups
undergoing resistance training only.




Protein Supplementation in Older Adults Undergoing Resistance Training

Study (year) SMD (95% CI) Weight (%)

I

Campbell et al (1995)(14] : - 0.54 (-0.62,1.70) 259
|
|

Verdijk et al (2009)(11) - [ 0.11(-0.66, 0.88) 5.85
|

Tieland et al (2012)[20] .I 0.23(-0.27,0.73) 13.88
|

Iglay et al (2009)(17) .' 0.17 (-0.48, 0.83) 8.08
|

Kukuljan et al (2009)(14] ! . 0.39(-0.04,0.81) 19.24
|

Candow et al - Protein before exercise (2006)!1] - : 0.06 (-0.84, 0.96) 4.27
I
|

Candow et al - Protein after exercise (2006) " " 0.19 (-0.69, 1.07) 4.48
|

Leenders et al - Women (2013)[10] . ! 0.06 (-0.48, 0.60) 11.94
|

Leenders et al - Men (2013)10] .' 0.22(-0.32, 0.76) 11.87
|

Chalé et al (2013)[18] . 0.28 (-0.16, 0.72) 17.81
|

Overall 12 = 0.0%, p-value for heterogeneity = 0.997 ® 0.23 (0.05, 0.42) 100.00
|
I
I

| ' T

1.7 0 1.7




Table 2. Resistance Training Recommendations for Healthy Older Adults

Exercises Frequency Volume Intensity Precautions

Include at least 8 exercises | Exercise 3 nonconsecu- | Atleast2-3 setsfor | 8-12repetitionsper | To minimize fransient in-
designed to stimulate all tive daysiwk to achieve | each exercise ateach | setusing a weightthat | creases in blood pres-
major muscle groups. Use | muscle hypertrophy. training session. causes fatigue atthe | sure, patient education
free Weights or exercise houah some benefts | ndlude an additonl end of each setorthat | should stress the need fo
machines. il acgrue Wit 2days/ | wamaupsetfor each would be describpd as | avoid the Valsalva ma-
Chest WK, 3 days/wk is prefer- | exercise, using about Sometinathard {0 | neuver when.force "l

e front press abﬁe 50% of tﬁe target weight ey hard” -dona | efed Breathlng patems

' 10-paint scale). should emphasize

Back Allow at least 24 hours oad) obe used o . S

+ puldou estbebeen raning sUbsequent sets. nghl (load) should be | ¢ exhalatmn d.unnglex-

. increased when 10-12 |  ertion (pushing with
oW sessions o alo muscl repefitions can be presses and exten-
Shoulders groups forecover. achieved inall setsof | sions, pulling with pull-

* overhead press an exercise. downs, rows, flexion,
and curls)
Ams
* extension * inhalation during refax-
o flexion (cur) ation (refuming to the
| starting position)




Yarcopenic Ubesity:

Srategies for Management

Icreased protein nfake an resistance raiing can oounter muscle oss nolder aduts




Table 1
Practical guidance for optimal dietary protein intake and exercise for older adults
above 65 years.

Recommendations

For healthy older adults, we recommend a diet that includes at least 1.0-1.2 g
protein/kg body weight/day.

For certain older adults who have acute or chronic illnesses, 1.2—1.5 g protein/kg
body weight/day may be indicated, with even higher intake for individuals
with severe 1llness or injury.

We recommend daily physical activity for all older adults, as long as activity is
possible, We also suggest resistance training, when possible, as part of an
overall fitness regimen.




ESPEN guideline on clinical nutrition and hydration in geriatrics

Dorothee Volkert *°, Anne Marie Beck ° Tommy Cederholm ¢, Alfonso Cruz-Jentoft ¢,
Sabine Goisser ©, Lee Hooper ', Eva Kiesswetter ?, Marcello Maggio ",

Agathe Raynaud-Simon ', Cornel C. Sieber *, Lubos Sobotka “, Dieneke van Asselt ',
Rainer Wirth ™, Stephan C. Bischoff "

I.1 How much energy and nutrients should be offered/deliv-
ered to older persons?

Recommendation 1

Guiding value for energy intake in older persons is 30 kcal
per kg body weight and day; this value should be individ-
ually adjusted with regard to nutritional status, physical
activity level, disease status and tolerance. (BM)

Grade of recommendation B — strong consensus (97%
agreement)




Conclusions

* Protein and exercise....






