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肌少症(Sarcopenia)

• I. H. Rosenberg所提出(Irwin H. Rosenberg, 1989)

✓“Sarx(肌肉)”與“penia(缺乏)”的組合

✓ 隨著老化過程，肌肉質量逐漸下降的現象

• 預測老年人住院及死亡的風險

(Arango-Lopera et al., 2013; Landi et al., 2013; J. H. Kim et al., 

2014)

• 隨著世界人口的加速老化，日益受到重視

• Internal Classiciation of Disease, ICD-10-CM: M62.84 (Anker et 

al., 2016)
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歐洲老年肌少症工作小組

Age Ageing 2010, 39, 412-423.

European Working Group on Sarcopenia in Older People, EWGSOP

5
A number of consensus definitions for geriatric sarcopenia have been developed…



Definition of Sarcopenia

6Nutrients 2022; 14: 923



末期腎臟疾病病患為肌少症的高危險群

Age Ageing 2010, 39, 412-423. 7



8Nephrology Dialysis Transplantation 2014; 29:1655–65



Normal Kidney FunctionSarcopenia Prevalence in CKD 

JCSM Clinical Reports 2018; 3: 1-119
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• 在末期腎臟疾病病患中，肌少症的盛行率:14%至63% 

(J. K. Kim et al., 2014; Lamarca et al., 2014; Ren et al., 2016)



Nutrients 2022; 14: 923

N=186 (mean age 57.5 ± 14.1 years)



Available Clinical Tools for Skeletal 
Muscle Mass Measurement
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Int. J. Mol. Sci. 2018, 19(10), 2999

YL Lin and BG Hsu. Tzu Chi Medical Journal 2021; 34:182-191

European journal of radiology 85.8 (2016): 1519-1524.



How Bio-impedance Device Works?

13

Not suitable for bio-impedance 
measurement:
✓ Amputation
✓ Pacemaker

https://www.tanita.com/



Journal of Cachexia, Sarcopenia and Muscle 2018, 9: 269– 278.



Single- vs Multi-frequency BIA ?

15



16

A Comparison among PD patients

Single-frequency Multi-frequency

Front Nutr. 2021 May 31;8:686513.
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Longitudinal changes in LTI and FTI were more strongly 

associated with all-cause mortality than single values

Clinical Nutrition 40 (2021) 120-126

160 PD patients 2-year



Clinical Biomarkers Useful for 
Skeletal Muscle Assessment ?
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N=121,762

“Low” pre-HD Serum Creatinine Increases 
Mortality Risk in HD

Mayo Clin Proc 2010;85(11):991-1001 19



“Low” serum creatinine increases mortality risk in PD

Nephrol Dial Transplant (2013) 28: 2146–2155

N=10,896
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Am Soc Nephrol 1994, 4, 1475-1485.

Noori et al. Am J Kidney Dis. 2011;57:130–9

Canaud et al., Nephrol Dial Transplant (2020) 35: 2161–2171

Simplified creatinine index 

Noori formula 
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Monitoring Skeletal Muscle Mass 
Alone may not be Adequate… 
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Mitochondrial Dysfunction in CKD

23Physiol Rep 2016, 4(9):e12780



Poor muscle quality in ESRD patients
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Nephrol Dial Transplant 2014, 29, 1655-1665



25Clin J Am Soc Nephrol 9: 1720–1728, October, 2014

Comparative Associations of Muscle Mass and 

Strength with Mortality in Dialysis Patients

N=330



26Clin J Am Soc Nephrol 9: 1720–1728, October, 2014



Sarcopenia and mortality in hemodialysis

27
Kidney International (2017) 92, 238–247

N=645

Muscle strength and gait 
speed may be more relevant 
predictors of survival than 
muscle size.



Muscle strength loss > Muscle mass loss

28Journal of Gerontology: MEDICAL SCIENCES; 2006, Vol. 61A, No. 10, 1059–1064

Sarcopenia may indicate 

the late stage of 

muscle wasting.
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Physical Performance Tests

• 4–6 m usual gait speed test

• The simplest method strongly predicts clinical outcomes

30Am J Kidney Dis. 2015 August ; 66(2): 297–304.

752 prevalent hemodialysis patients



Physical Performance Tests

31
Sensors 2019, 19(7), 1647

Age Ageing. 2019 Jan 1;48(1):16-31.



Proposed Algorithm for the Evaluation of 
Uremic Sarcopenia
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YL Lin and BG Hsu. Tzu Chi Medical Journal 2021; 34:182-191



Screening Uremic Sarcopenia
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SARC-CalF

+ 10 if calf circumference 

<34 cm (male)

<33 cm (female)

•. 2020 Oct 31;10(11):890.

Diagnostics (Basel). 2020 Oct 31;10(11):890.



肌少症分數與死亡率

Diagnostics (Basel). 2020 Oct 31;10(11):890.



Comparison of SARC-F, SARC-CalF, and Calf 
Circumference
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Nutrients 2022; 14: 923
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Comparison of SARC-F, SARC-CalF, and Calf 
Circumference

Nutrients 2022; 14: 923



For ESRD population:

小腿愈粗愈好，愈細肌少症風險愈高。

男性 ≤34 cm (PPV 64%，NPV 93%)

女性 ≤33 cm (PPV 59%，NPV 84%)

Nutrients 2022; 14: 923



復健及運動處方
• 規律運動
• 復健

飲食評估及營養補給
• 充足的熱量及高蛋白攝取
• 高生物價蛋白的比例
• 口服營養配方或靜脈營養
• 促進食慾藥物的使用

原發疾病的控制
• DM, CV disease
• Infection/inflammation
• GI, liver disorder
• Endocrine disease
• Malignancy, organs failure, dementia, stroke, 

PAOD

適當的透析指標
• Kt/V                  Anemia management
• CKD-MBD       Avoid fluid overload

肌少症
營養不良



Journal of Cachexia, Sarcopenia and Muscle 2015; 6: 278–286

Early Detection of Sarcopenia is Vital.
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感謝聆聽
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