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Asian Working Group for Sarcopenia
2019 Consensus Update on Sarcopenia Diagnosis and Treatment

+ Physical marker or component of
frailty

PHYSICAL FRAILTY
SARCOPENIA FUNCTION - el sccumition

- Fatig
~Sheletal muscle loss IMPAIRMENT | sedentary behavious
- Poor musdle quality Wesk musde strength ~Weight loss
Slow gait speed ~Cogpitive impairment
- Poor balance Social solation

Cesari M, Front Aging Neurosci 2014

Muscle Wasting Disease/ Sarcopenia

Society on Sarcopenia, Cachexia and Wasting Disorders

’ MUSCLE WASTING DISEASE (MWD) ‘
- Bums
A AcuteMwD o
B) Chronic MWD sl
||
T
Classification by aetiology
- e o Gancer
- e 10 Cvoni hewt e (GHF)

- due to Chvonic kidney disease (CKD)

- due 1o Chronic obsiructive puimanary disease (COPD)
- due to Neuromuscular diseases *

- dua o Chvonic nfaciion

sareopenia

Primary sarcopenia
Age-rehred Na other cause cvident excep ageing
sareopenia

Secondury sarcopenia

disorders or use of medications that cause anoresia

3 processes.
- due o Metabolic disease associaied disease processes ™

myopaihies and muscular cystrophies ke
** these forms. of MWD may also be considered sarcopenia or
sarcopenia ke diseaso

1}

Classification by disease severity & progression
« il MWO # raily

~ Moderate MWD # fraily (pre-cachexia)

- Savers MWD (with cachexia) ™"

~ Disease-
related

European Working Group on Sarcopenia in Older People (EWGSOP)
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Sarcopenia : operational definition

+ Baumgartner et al., 1998
+ Using dual X-ray absorptiometry (DXA): Appendicular lean mass (ASM) divided by height
squared (kg/m2)
« Definition: below 2 SD of young adult mean value
« Prevalence
+ 13-24% under 70 years of age
« >50% in persons over 80 years of age

.

Janssen et al., 2001
« Skeletal mass by bioelectric impedance analysis
« Skeletal muscle mass index (SMI)

+ Skeletal muscle mass/body mass = 100

+ Newman et al, 2003
+ Skeletal muscle mass — adjustment for fat mass or body weight

European consensus on definition and diagnosis

Qlder subject

(> 65 years) +
Gait Speed
0.8m/s

Measure gait
speed

Height-adjusted
skelectal muscle

Grip Strength mass(DXA)

Man 7.26 kg/m2
Woman 5.5 kg/m2

Man <30kg
Woman <20kg

[ Normal ] [ Low J [ Normal ]
I |
(swomns ) (2=

Cruz-Jentoft et al. 2010. Age Ageing

Diagnostic Algorithm
Asian Working Group for Sarcopenia (AWGS)

People aged 60 or 65 years and older according to
the definition of elderly in each individual country

| Grip Strength

‘ Handgrip strength (HS) and gait speed (GS) ‘ Man <26kg

‘ Woman <18kg
No low HS and No low GS

Height-adjusted
skelectal muscle

Low HS and/or low GS

mass(DXA)
Man 7.0 kg/m2
Woman 54 kg/m2

‘ Normal | | Low ‘

No sarcopenia ’ No sarcopenia | | Sarcopenia ‘

JAMDA 2016, 2014
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FNIH Clinical Paradigm
Patient presents with Gait Speed (Static start)
poor physical function 0.8m/sec

@ Grip Strength (C|X|& ot2{7))

]

Woman <18kg
y % Look for

other causes

Low Muscle of poor
Mass? performance

Height-adjusted ASM

Man 7.0 kg/m?
Wom
Look for non-
Low mass is mass causes of ASM/BMI
possible cause of poor physical Woman 0.50 m?2

weakness function

Studenski SA et al. J Gerontol Med Sci 2014

£ 0[0fx| x| =2 LlCt.

Cruz-Jentoft et al. 2018. Age and Ageing

Sarcopenia: ENGSOP update

EWGSOP1 EWGSOP2

Diagnosis is based on documentation of erterion 1 plus (criterion 2 or

Probable sarcopenia is identified by Criterion 1.
critetion 3)

Diagnosis is confirmed by additional documentation of Criterion 2,
If Criteria 1, 2 and 3 are all met, sarcopenia is considered severe,
1. Low muscle mass
2. Low muscle strength (1) Low muscle strength

3. Low physical performance (2) Low muscle quantity or quality

(3) Low physical performance

Stage Muscle mass Muscle strength Performance
Presarcopenia 1

Sarcopenia It It O !
Severe sarcopenia 1 l i

Cruz-Jentoft et al. 2018. Age and Ageing
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Sarcopenia: EWGSOP2 algorithm

NEGATIVE
or clinical No sarco, \
suspicion rescreen la

POSITIVE
OR PRESENT

Muscle strength LMY No sarcopenia;
Grip strength,
Chair stand test N

| practice,
this is enough to
trigger assessment of
causes and start
intervention

Muscle quantity
or quality
DXA; BIA, CT, MRI

Sarcopenia

Physical Sarcopenia

Performance
Gait speed, SPPB,
TUG, 400m walk

severe

Cruz-Jentoft et al. 2018. Age and Ageing

Sarcopenia: ENGSOP2 algorithm

Test Cut-off points for men Cut-off points for women References

EWGSOP2 sarcapenia cut-off points for low strength by chair stand and grip strength

Grip strength <2Tkg <16 kg Dodds (2014) [26]
Chair stand >15 s for five rises Cesari (2009) [67]
EWGSOP2 sarcopenia cut-off points for low muscle quantity
ASM kg <l5kg Srudenski (2014) [3]
ASM/height® <7.0kg/m* <5.5kg/m” Gould (2014) [125]
EWGSOP2 sarcopenia cut-off points for low performance
Gait speed <0.8m/s Cruz-Jentoft (2010) [1]
Studenski (2011) [84]
SPPB <8 point score Pavasini (2016) [90]
Guralnik (1995) [126]
TUG 220s Bischoff (2003) [127]
400 m walk test Non-completion or 26 min for completion Newman (2006) [128]

Establishing Evidence-Based Cut-points to Define Sarcopenia

Cruz-Jentoft et al. 2018. Age and Ageing

Mismatch in sarcopenia case finding according to
EWGSOP1 and ENGSOP2.

EWGSOP2 algorithm yielded lower

sensitivity but more specificity for 160 -
sarcopenia case finding 140

« Low concordance rates of individual 120 - mnormal MM
cases between EWGSOP1 and 100 pre-SP
EWGSOP2. 80 J Ounclassifiable

Hnon-severe SP
msevere SP

Unlike ENGSOP1, EWGSOP?2 defined

sarcopenia did not show a significant

assaciation with malnutrition and disability. 40 -
20+

60 +

MM : musclemass
SP : Sarcopenia

Unclassifiable cases: low performance,

normal strength and low muscle mass EWGSOP] EWGSOPZ

Reiss J et al. Age and Ageing 2019
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Asian Working Group for Sarcopenia
revised definition and diagnostic criteria

+ The revised definition should be applied to people living in East Asia and
Southeastern Asia.

+ Case finding should be done by calf circumference measurement or SARC-F
before the diagnosis process.

+ Diagnosis of possible sarcopenia can be made by low calf circumference
measurement or SARC-F (4 points or over) + low grip strength or abnormal
values of 5 chair stand.

+ Diagnosis of sarcopenia can be made by low muscle mass+ low grip strength
or slow gait speed as in the original definition

* The cutoff should be determined after systematic review.
AWGS meeting in Nagoya on Jan 19, 2019

MEMO

Sarcopenia definition

« “Age-related loss of skeletal muscle mass plus loss of muscle
strength and/or reduced physical performance”.

+ AWGS 2019 does not adopt the EWGSOP?2 terms “primary or
secondary sarcopenia” and “acute or chronic sarcopenia”

+ Sarcopenic obesity, osteosarcopenia, sarco-osteoporosis, or
osteosarcopenic obesity

* Not recommend specific diagnostic criteria or treatments unless/until
more convincing evidence becomes available.

AWGS 2019 algorithm for sarcopenia

Primary healthcare or community preventive services settings

+Calf circumference
Case +SARCF
Finding +SARC-CalF

I

Musclestrength  Physical performance
»Handgrip strength +5-time chair stand test

@ “— “Possible sarcopenia”  -------- -

JAm Med Dir Assoc. 2019 In press
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AWGS 2019 algorithm for sarcopenia

Acute to chronic healthcare or clinical research settings

+ Functional decline or limitation; Unintentional weight loss

+ Depressive mood; Cognitive impairment

+ Repeated falls; Malnutrition

Case + Chronic conditions (heart failure, chronic obstructive pulmonary disease, di
abetes mellitus, chronic kidney disease, etc)

Finding

+Calf circumference
+SARC-F
+ SARC-CalF

Muscle strength
. Handi;rip strength

Physical performance
y . 6-metre walk
"""" k. Diagnosis or 5-time chair stand test
or Si\on Physical Performance Battery

Skeletal muscle mass

+ Dual-energy X-ray absorptiometry
. Hioe\Tmiral impedance analysis

f L
Sarcopenia Severe sarcopenia
Low skeletal muscle mass + low muscle strength ~ Low skeletal muscle mass + low muscle strength
OR Low physical performance AND Low physical performance

J Am Med Dir Assoc. 2019 In press

NORMATIVE DATA OF HANDGRIP STRENGTH IN 26344 OLDER
ADULTS - A POOLED DATASET FROM EIGHT COHORTS IN ASIA

Age stratum (years) _Lowest quintile (kg) _Mean (SD) (kg)

Men
60699 27 379 (6.5)
Cohorts Number of participants  Percentage (%) N=5319
Korea 7128 271 70-799 280 333 (6.3)
N=5317
Japan 4865 185 80 or above 236 284 (6.2)
Singapore 195 0.7 N=1554
Taiwan (ILAS) 783 30 60 or above 289 34700
N=12190
i 2 2
Thailand 718 211 65 or above 280 338(6.9)
China 815 31 N=10273
Taiwan (LAST) 1430 54 Women
60-69.9 200 236 (4.6)
2
Hong Kong 4000 152 o
Total 26344 100.0 70-799 178 211 4.5)
ILAS = Lan Longitudinal Aging Study; LAST = Longinudinal Aging Study of Taipei N =6009
80 or above 147 183 (4.5)
N=1761
60 or above 180 219 (48)
N=14154
65 or above 177 213(48)
Auyeung TW et al. JHNA 2019 N7

SD = Standard deviation

Muscle strength — grip strength

+ Standard measurement recommendation
* Smedley type dynamometer: standing with full elbow extension or sitting if
older people cannot stand unassisted.
+ Jamar dynamometer: sitting with 90°elbow flexion
» Maximum reading of at least two trials
« Either both hands or dominant hand

« Maximum-effort isometric contraction, rather than a fixed acquisition time.

- 10 -
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Gait speed cut-off: 2016 Update of AWGS

+ Kim H, Suzuki T, Kim M, et al. Incidence and predictors of sarcopenia

onset in community-dwelling elderly Japanese women: 4-year follow-up
study. J Am Med Dir Assoc 2015;16:85.e1e85.e8.

+ Slow gait speed; < 1.0 m/s

JAm Med Dir Assoc. 2016 Aug 1;17(8):767.e1-7.

MEMO

Gait Speed as a simple predictor of 1-year cognitive decline

« Risk factors for fast cognitive decline in a multivariate logistic regression model in

veterans’ care homes in Taiwan

* 249 male residents aged 80 years and older
+ Usual gait speed of < 1 m/s identifying people who are at high risk of adverse

health-related outcomes

Adjusted*

aHR (95% CI)  P-value

Slow gait speed 4.58 (1.22-17.2)  0.0247
Yes zano eference no)

Age 0.98 (0.89-1.08)  0.675
Polypharmacy 1.19 (0. 74) 0.684
Ps atric medications 1.50 (0.69-3.24)  0.304
C tes smoking 1.34 (0.58-3. 0.497
Ci on’s Comorbidity Index 0,90 (0.68-1.19)  0.467
C ive function 0.99 (0.92-1.06)  0.741
Physical function 0.99 (0.98-1.01)  0.305
Depressive mood 0.716
Handgrip strength 0.446
MNA-¢ 0.72 (0.30-1.74)  0.465
Fall experience 1.03 (0.40-2.63)  0.950

Hsu CL et al., Geriatr Gerontol Int. 2017 Apr;17 Suppl 1:14-19.

Sarcopenia Is Associated with Cognitive Impairment Mainly Due to Slow Gait
Speed: Results from the Korean Frailty and Aging Cohort Study (KFACS)

[Table 1. D phic characteristics of participants with and without sarcopenia by AWGS criteria
. Overall Without Sarcopenia With Sarcopenia
Yatiatle (r=1887) (n=1724) (r=163)

Age (years) 758139 755+£38 785438
Female sex 912(483) 843 (48.9) 69 (423)
Education (27 years) 121(647) 1119 (64.9) 102 (62.6)
Live alone 382(202) 343(19.9) 30 (239)
BMI (kg/m?) 02+£28 0428 25£29
Appendicular lean mass index (kg/m?) 646 +1.00 653+ 1.00 564076
Appendicular lean mass to BMI ratio 0.685 +0.157 0.690 +0.157 0632 +1.148
Current smoker 119(6.3) 104 (6.0) 15(9.2)
Alcohol (>2-3 time/week) 360 (19.1) 326 (18.9) 34(209)
Low physical activity 174(9.3) 143 (84) 31(19.3)
Number of comorbidities 1612 16=12 1913
Fait/poor self-perceived health 453 (24.0) 381(221) 72(44.2)
Depressive symptoms (GDS score 26) 370 (19.6) 312(18.1) 58 (35.6)
MNA Sereening score (<11) 144(7.6) 116 (67) 28(17.2)
Physical function

Handgrip strength (kg) Z1+74 +73 10:+49

Usual gait speed (m/s) [ 116 +0.25 0964025 |

Timed get up and go test (s) 10724 10023 826

Five Times Sit-to-Stand (s) 11035 1W08+£33 130x46

Short Physical Performance Battery (score) 11.0+14 1M1+13 100+18
AWGS-defined sarcopenia

Low muscle mass 709 (37.6) 546 (31.7) 163 (100.0y

Weakness 281(149) 144 (84) 137 (84.0)

Slow gait speed 116(6.1) 68(3.9) 48(299)

Kim M, Won CW. Int. J. Environ. Res. Public Health 2019, 16, 1491

- 11 -
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Physical performance to diagnose sarcopenia

+ Gait speed
+ Walking start with accelerating zone
* 6 meters walking distance
+ Usual gait speed
* More than 2 times of test (average time)

+ Cut-offs: 1.0 m/s (as a predictor of the functional
outcomes)

Physical performance to diagnose sarcopenia

+ Surrogate or complementary test of gait speed
» Short Physical Performance Battery < 9 points

+ Chair stand time > 12 sec

Screening and case finding in the community

+ Systematic review for case finding of sarcopenia diagnosis
+ Calf circumference

* SARC-F

* SARC-Calf

-12 -
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SARC-F screen for sarcopenia

e S

Strength How much difficulty do you have in ~ None=0
lifting and carrying 10 pounds? Some=1
Alot or unable=2
Assistance in walking How much difficulty do you have  None=0
walking across a room? Some=1
Alot, use aids, or unable=2
Rise from a chair How much difficulty do you have None=0
transferring from a chair or bed? Some=1
Alot or unable without help=2
Climb stairs How much difficulty do you have None=0
climbing a flight of 10 stairs? Some=1
Alot or unable=2
Falls How many times have you fallen inthe  None=0
past year? 1-3 falls=1

4 or more falls=2

Malmstrom TK and Morley JE. JAMDA 2013

MEMO

SARC-F screen for sarcopenia

Korean Version of SARC-F Questionnaire {Korean and English)

¥s s He
24 RH 45 kg (97HE 0l b ¥ ¥A)E BOIMH LI2E 210 WOtk ol24R71R? 3 ofH | Yo=0

& ofEirt=1

O OfCHE + gitt=2
L LS wot ¢ & @olM CR & B7R| P Zol Wit of2iste? 8 ofRdR| gict=0

& ofdirt-1

Oh2 OfRICHEZJ|(XIZ0| §)8 AS 80l /8 =+ Qick=2
IRt YoiMz1 SR E Aol RofLt HCHE R 22, £ HTHE R/ YoiLt & T8 ofwdx| gct=0
A gHo)2 71 ol dotd oizierte? & ofnt=1
4 OfFict T & gloke & + §ict=2
e 227 10742] HEHg 4ix| 2 22 20| ot of2i22te? s ofddx| giek-0
& ofEnt=1
i OfRdCHE + gict=2
<Y Rt 1 ot 3 MOl oixiLER? e ot=0
1-33 =1
43| 0lY =2

S. Kim et al, JAMDA 19 (2018)
40e45

Calf circumference measurement

Cut-off value of CC for sarcopenia was 32 cm (AUC;
male, 0.82 and female, 0.72).

Table 4. Sensitivity and specificity of CC measures for sarcopenia according to AWGS criteria

cc For sarcopenia according to AWGS criteria
Male Female
Sensitivity Specificity Youden index Sensitivity Specificity Youden index

Ell 5 = B 54% 75% 029

32 5% 83% 0.58 85% 5% 0.42

n 79% 8% 0.57 88% A7% 0.36

34 86% 64% 0.50 92% 3% 0.26

5 93% 42% 0.35 - - -

Sarcopenia was defined as low muscle function (HGS of < 26 kg for males and <18 kg for females and for GS of < 0.8 m/s for both sex) plus low muscle mass (SMI
of < 7.0 kg/m? for males and for females < 5.4 kg/m?).
CC = calf circumference, AWGS = Asian Working Group for Sarcopenia, HGS = hand grip strength, GS - gait speed, SMI = skeletal muscle mass index.

Kim S et al.J Korean Med Sci. 2018

- 13-
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SARC-F Combined with Calf Circumference (SARC-CalF)

The SARC-F and SARC-CalF Scales

Components Questions SARC-F SARC-CalF
Score Score
Strength How much difficulty do you have in lifting and carrying 10 pounds? ~ None = 0 None = 0
Some = 1 Some = 1
Alotor unable = 2 Alotor unable = 2
Assistance in walking  How much difficulty do you have walking across a room? None =0 None =0
Some = 1 Some = 1
Alot, use aids, or unable = 2 Alot, use aids, or unable = 2
Rise from a chair How much difficulty do you have transferring from a chair or bed? None =0 None = 0
Some = 1 Some =1
Alot or unable without help =2 A lot or unable without help = 2
Climb stairs How much difficulty do you have climbing a flight of 10 stairs? None =0 None =0
Some = 1 some = 1
Alot or unable = 2 Alot or unable = 2
Falls How many times have you fallen in the past year? None =0 None =0
1-3falls=1 1-3falls =1
4 or more falls = 2 4 or more falls = 2
Calf circumference - Females:
>33 em =0
<33em=10
Males:
=M¥m=0
<3 cm =10

Yang M et al. JAMDA 19 (2018) 277.e1e277.¢8

Screening and case finding in the community

« Systematic review for case finding of sarcopenia diagnosis

* Cutoff of calf circumference
+ 32~34 in men and 32~33 in women.

+ 34 cm for men and 33 cm for women to increase the sensitivity for case finding
+ SARC-F 24
+ SARC-Calf 2 11

DA 1 (220) 00

AWGS?2 for sarcopenia

JAMDA

joumal homepage: www.jam da.com

+ Low muscle strength

+ handgrip strength < 28 kg for men and < 18 kg */A

for women ﬁv‘smn qukmg EI'OL.ID for Sfmupcnm: 2019 Consensus Update on | ook frupsass
Sarcopenia Diagnosis and Treatment
* Low physical performance Liang-Kung Chen MD, PhD®*", Jean Woo MD®", Prasert Assantachai MD, PhD?,
Tung Wai Auyeung MD°, Ming-Yueh Chou MD*', Katsuya lijima MD, PhD?,
+ B-metre walk < 1.0 m/s Hak Chul Jang MD, PhD", Lin Kang MD', Miji Kim PhD', Sunyoung Kim MD, PhD",

: ‘Taro Kojima MD, PhD', Masafumi Kuzuya MD, PhD ™, Jenny S.W. Lee MD*,
+ Short Physical Performance Battery <9 Sang Yoon Lee MD, PhD ", Wei-Ju Lee MD, M, PhD*?, Yunhwan Lee MD, MPH,

: : . Chih-Kuang Liang MD ", Jae-Young Lim MD, PhD", Wee Shiong Lim MD',
- 2 14 e |
+ Five-time chair stand test 2 12 s Li-Ning Peng MD, MSc, PhD*", Ken Sugimoto MD, PhD°, Tomoki Tanaka PhD",

Chang Won Won MD, PhD", Minoru Yamada PhD', Teimei Zhang PhD",

* Low muscle mass Masahiro Akishita MD, PhD', Hidenori Arai MD, PhD****
; ; g o it e e g g Ut o v
+ Height-adjusted muscle mass o e o ey o G et o i
Dt o o T,y e, Tie Qe Ustee of g g o i SAE. i
+ Dual-energy X-ray absorptiometry < 7.0 kg/m? s . = e
g s
inmen, < 5.4 kg/m? in women et e W e oty g ek, ity o o g
;s : Dpanencl o
+ Bioimpedance < 7.0 kg/m? in men, < 5.7 kg/m? ‘»l'wmww./lw pr T ———
; e e el ki e s et e
inwomen B T e

: R—p——
. I o SN n e i Kon Uty B e el
« For case finding g ey, e s o e e BT,
AP ST N Pl A Oy S T, S
. . Instiue of Geriarics and Active Aging Tom Tack Seag Hospim, Singapore
+ Calf circumference (< 34 cmin men, < 33 CM st Goare et osiativesn e s . s
i Gratuite Scho! of Comprehensive Humem Sckmees, Universiy of Twkiba. Tk Japon.
g e of s, i i, ity o el B, O
in women) e e o ot et

- 14 -
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Endorsement

+ Asian Association for Frailty and Sarcopenia (AAFS)

+ Japan Geriatrics Society (JGS)

« Japanese Association of Sarcopenia and Frailty (JASF)
+ National Center for Geriatrics and Gerontology (NCGG)
« Taiwan Association of Integrated Care (TAIC)

» Korean Geriatric Society (KGS)

+ Korean Society of Sarcopenia (KSS)

+ Hong Kong Geriatrics Society (HKGS)

« Society for Geriatric Medicine China

+ Society for Geriatric Medicine Singapore

+ Thai Society of Gerontology and Geriatrics (TAGG)

MEMO

More Asian data are needed

N n el
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