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Sarcopenia Sarcopenia
1997 2018
Low muscle mass Muscle failure

UNIVERSITY OF COPENHAGED

Loss of muscle function with aging
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Physiological reserve

Disabllity / Loss of independence

Age [years)
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Elderly patients

Immobilisation

Comorbidity

Medical illness

1/27/2020




UNIVERSITY OF COPENHAGEN

Elderly patients arrive sick and often
leave disabled from hospital

« About one-third of patients over 70 years old and more than half
of patients over 85 leave the hospital more disabled than when
they arrived.

« As a result, many seniors are unable to care for themselves after
discharge and need assistance with daily activities such as bathing,
dressing or even walking.

« Increasing severity of these functional impairments is associated with
increased risk of readmission, morbidity and mortality.
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Why is skeletal muscle important ?

|
1. Skeletal muscle accounts for

0, fMi

~40% of our total body mass A
2. It is important for metabolic 'js {l"
function and acts as a reservoir f | z ?\
in catabolic conditions n A W

V- il

3. Low muscle mass markedly increases ‘J
the risk of frailty, morbidity and

mortality f 1

)
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Loss of muscle mass with aging:
sarcopenia

Reduced muscle cross-sectional area s
({ 40% between the age of 20 and 80 yrs)
The decline seems to start in early 66 yr (m)
adulthood and accelerate after the
age of 50 years

73y ()

1T content of non-contractile tissue such as
intramuscular fat and connective tissue

85yr (f)
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Muscle CSA in young vs old

Same activity level

23 yrs old male 72 yrs old male
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Reduced muscle mass with ageing
- loss of muscle fibers
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Selective loss of type Il fibers VL muscle, Lexell et al. 1983
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Change in muscle fiber size and shape

Young subject Old subject
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Sarcopenia

= muscle mass/ht? (kg/m?is 2 SD below reference values
for young healthy men and women

Prevalence in 833 men and women: | | sarcopenia s significantly associated
h

with a
* 13-24%in persons < 70 yr *  3-4 times greater risk of physical
disability

¢ >50%in persons >80 yr

* 2-3times greater risk of balance
abnormality

*  2-3times greater risk of falls

Bau 8 Baumg 8, 1999
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Decreased Muscular Strength With Aging

Dynamic muscle strength

« Decline starting ~50-60 yrs old,
decline is accelerated with age
(cross-sectional data)

« Substantial differences between
men and women

« Substantial individual differences !
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Peak Tarque {Nm}
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Relationship between strength and function in
65+ yr old people

* Knee extensor strength and normal gait speed
(Anianson 1980, Wolfson 1995, Brown 1995, Ferrucci 1997)

e Knee extensor strength and step height in women
(Aniansson 1980)

e Knee extensor strength and chair rise
(Skelton 1994, Ferrucci 1997)

e Knee extensor strength and balance in women
(Ferrucci 1997, Beyer 2007)
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Loss of muscle
mass
Loss of muscle strength

Decreased

physical activity Increased risk of falls

Loss of autonomy

Dependency m
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Hand Grip Strength

Men
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Decreased Muscular Strength
and Power with Aging

Decreased maximal muscle
force and contractile power
from > 65 years

Loss of strength: 1.5% per year
Loss of power:  3.5% per year

Young & Skelton, Int. J. Sports Med. 15, 1994
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Maximal and habitual gaitspeed
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Loss of muscle power (50yrs)

Loss of muscle s{réﬁdth (60yrs)

Dgcrease_d_ Loss of Physical Function
physical activity (Gait Speed -70yrs)
Loss of autonomy Loss of muscle mass (70-80 yrs)

Dependency
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European Championships for Master Athletes
(100 m sprint)

40 45 50 55 60 65 70 75 80 85 90

Age (yr)

3 best time records in each age group
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The effect of lifelong training

Muscle CSA

M.Quadriceps temoris

YC OC SW RU ST
old
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Effekt af inaktivitet versus alder
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Inactivity versus ageing

Chronic exercise preserves
lean muscle mass in masters athletes

4 N

40 yr triathlete (m) 47 yr with SCI (m) 74 yr sedentary (m) 70 yr triathlete (m)

Courtesy Haddock & Frandsen

Aldersrelateret muskeltab Alder +65 &r
Inaktivitetsrelateret Immobilisering, sengeleje,
muskeltab inaktiv livsstil

Sygdomsrelateret muskeltab Cancer, organsvigt (hjerte,
lunge, nyre), infektion,
inflammatorisk sygdom,
neurologisk sygdom

Erneeringsrelateret Fejlernzering, GI-sygdom,

muskeltab malabsorption, dysfagi

Aldersrelateret muskeltab Alder +65 &r

Sekundaer sarkopeni

Inaktivitetsrelateret

Immobilisering, sengeleje,
muskeltab

inaktiv livsstil

Sygdomsrelateret muskeltab Cancer, organsvigt (hjerte,
lunge, nyre), infektion,
inflammatorisk sygdom,
neurologisk sygdom
Fejlernzering, GI-sygdom,
malabsorption, dysfagi

Erneeringsrelateret
muskeltab
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Disuse

Chronic disuse
(pain >1 yr)

14 days

4 days
immobilisation

immobilisation

Cast

Charlotte

UNIVERSITY OF COPENHAGEN

Changes in muscle size
with immobilisation and re-training

102 Quadriceps volume
< 100
3 *
&
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5 A ]
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Immob Training
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Disuse

Chronic disuse
(pain >1 yr)

14 days

4 days
immobilisation

immobilisation

Cast Don-Joy
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Changes in maximal muscle strength and myofiber area
with 4 days and 14 days of immobilisation

14d imm

4dimm  14d imm

4d imm
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4 days disuse
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How is human skeletal muscle
re-growth affected by aging

in Qvol (%)

hanges

Pre +2 wks +4 wks
Immob Training
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Myogenic stem cells
(satellite cells)

Satellite cell

Myonucleu:
Satellite cells are essential for \
the regenerative capacity of
skeletal muscle and regulation
of muscle cell hypertrophy

Courtesy A Mackey
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Changes in the number of myogenic stem cells
with immobilisation and subsequent re-training

Pax7+/Type I

Pax7+ cells/ fiber

Pre  Imm +3d  +wks

Pax7+/Type IT
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Re-training
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Do frail elderly individuals benefit from resistance training ?
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Treatment

([ )]

{utnannk

Strength RUELTE
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I Muscle mass I Muscle strength I Physical function
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Studies reporting changes in muscle strength
following strength training in healthy elderly individuals

Interventionens
type, laengde og intensitet
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Implementation of the sarcopenia diagnosis
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Sarcopenia Sarcopenia
1997 2018

Low muscle mass Muscle failure

F?’fi:
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September 2016

EDITORIAL -

sourmel of

i Sorcopenia 0nd Muscie 016, 7; 512

PubAshed aniing 17 Ccacber 2016 in Wiky Online Lbaary (wiéyon

Stefan D. Anker

OR other physical Low muscle

EWGSOP [4]

IWGS Sarcopenia Task Force

e Appendicular lcan mass BMI

sopcan Work
f Nutritio

Charlotte

jinierse et al. / JAMD,

Fried (n=20)

EWGSOP (n

Rockwood
(n=16)

Fig. 1. Number of geriatric outpatients identified as having sarcopenia and frailty ac-
cording to various definitions. Black lines indicate definitions of sarcopenia; gray lines
indicate definitions of frailty. A total of 90 outpatients were evaluated in which data
were available on all definitions. Sarcopenic autpatients using definitions of EWGSOP:
233% IWGS: 14.4%, Janssen et al’: 178% Frail outpatients using definitions of Fried
etal’: 222% Rockwood et al'*; 178% Outpatients not having sarcopenia and nonfr.
475% (n = 43). None of the outpatients was classified as having sarcopenia and frailty
accarding to all applied definitions.

1/27/2020

17



UNIVERSITY OF COPENHAGER

UNIVERSITY OF COPENHAGEN

Copenhagen Sarcopenia Study

1. 3488 persons from Copenhagen City Heart (@BUS 5) was
invited

2. Reference data for Body Composition, BMD, CoreScan, Muscle
strength and Muscle function

1. 1366 persones aged 20-93 years participated (=#40%)

4. Biobank (Vitamin-D, biomarkers of bone- and muscle, cytokines,
sex hormones
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Copenhagen Sarcopenia Study
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Cut-off values

It (20-39 years) reaference data and cut-points aquivalent to T scores of 1.0 and —2.0
Men in = 110) Wiomen (n = 172)
Mean + 5D Tscore = 1.0 T score = 2.0 Mean Tscore = 10 Tscore = 2.0

29.93 +
64.35
168
27

5374 26,77 4226
2514 21.25 18.76
1630 14.58

763 6 60

44,55 36.11
306.08 227.47

1.59 134

239 a7

217 16.16

body mass index, GS, gait spe

ignp; LEF, log extensor pi

5D below the young adult reference mean; T score = ~2.0 corresponds to 2 SD below the young adult

EDITORIAL -

Welcome to th 2 - sarcopenia

Stefan D. Anker’, lohn E. Morley** & Stephan vor

T T T P T—
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Revised guidelines to diagnose Sarcopenia
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Healthy (+65y)
Fallers (+65y) 21% 54%

Gaitspeed <0.8 m/s <1,1m/s

Healthy (+65y) 0,7% 5,4%
Fallers (+65y)
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ETTER TO THE EDITOR

Is muscle failure a better term than sarcopenia?
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Summary

1. Primary (chronic) and secondary
(acute) sarcopenia are two different
conditions

2. Useful to use local reference data
and cut-off values

3. Assessing muscle domains will
enable early identification,
individualised treatment AND

1/27/2020
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Table 3. EWGSOPZ sarce
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<ISkg
<6 kg /e

<8

Nowcompletion of 26 min for completion

Lean mass

n by 10 year ag

ange (20-93 y

en

Women

e TLM (kg/m’) Relative ALM {kg/m’”) n Relative U

M fkg/m’) Relative ALM {kg/m’)

576

> 1.84 B5E =
876+

a7

= 1.70

=133

appendicul
stically signifi

ean mass; TLM, total lean mass.
nt differe

wces compared vith the young adult (20-39 y

Strength & Power

2 extension power for men and women by 10 year | 3 yaars, displayed a5
en ‘Women

n tension power (W) 0 Handgrip strength kgl Leg extension powe

38 78.40 60 3488 811 22873 = 49.16

5 73 234.46 = 67.73

83 a7 2

25 08

16 26

125 a8
551 685

*Statistically sgnificant dfferences compared with the young adul

20-30 years) reference data |

0.05).
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Gait Speed

Table 6 Masimal and habit men and women range [20-93 years, displayed as mean +
standard devlation)
Men Women

Age
group_ n__ Habitual gait speed (ns) _ Maximal gait speed (mis) __ n___ Habitual gait speed (ms)__Maximal gait speed (nis)

29 184 258 + 0.42

3! 2.55 = 0.42

243

0.4
0

Sit-to Stand test

pecformance for men and wom ange (20-33 years, displayed a5 mean
T WMen Womer
group n 305 sitto-stand test (reps) n 30 s sitto-stand test (reps)
2029 35 26.07 a3
30-39 50 28.20 72
4040 76 262 oz
5059 a5 2330 08
60-69 18 19,44 128
70-79 125 16.45 148
50 a2 1355 P2
Al 541 2131 )

dult (2039 years) reference data (P = 0.05).

17. maj 2018 16. oktober 2018
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