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Supporting information figure 1:	 Assessment of methodological quality of cohort studies. Mortality was the outcome assessed for critical appraisal and therefore question 6 was not considered as all patients were alive at the time of CT scan. A study was considered to have a low risk of bias if it received 6 or more “low” responses, an unclear risk if it received 4-5 “low” responses and a high risk if it received only 0-3 “low” responses.
Supporting information 2: 	Number of studies conducted in different countries on four continents.

Supporting information figure 3: 	Meta-analysis of low muscle mass (MM) and short-term (ICU, hospital, 28- and 30-day) mortality in critically ill patients. Studies ranked by sex-specific cut-offs.
Supporting information figure 4:	 Funnel plot for studies investigating the association between low muscle mass and short-term mortality in critically ill patients.
Supporting information figure 5:	Meta-analysis of low muscle mass (MM) and long-term (90-days, 6-months, 1-year) mortality in critically ill patients. Studies ranked by sex-specific cut-offs.
[bookmark: _Hlk186124441]Supporting information figure 6: 	Funnel plot for studies investigating the association between low muscle mass and long-term mortality in critically ill patients.


Supporting information table 1: Search strategy
	Embase:

	('skeletal muscle'/exp OR 'muscle atrophy'/exp OR 'low muscle mass'/exp OR 'muscle weakness'/de OR 'muscle quality index'/de OR 'muscle quality'/exp OR 'body composition'/de OR (((muscle OR muskle OR muscular) NEAR/1 (mass OR weakness OR skeletal OR atrophy OR quality OR trunk)):ti,ab,kw) OR ‘body composition’:ab,ti,kw OR sarcopenia:ti,ab,kw OR 'icuacquired weakness':ti,ab,kw OR 'icu-acquired weakness':ti,ab,kw OR IMAT:ti,ab,kw) AND ('ct scanner'/de OR 'x-ray tomography'/exp OR 'tomography'/exp OR tomography:ab,ti,kw OR ((CT NEAR/2 ('x-ray' OR scan*)):ti,ab,kw)) AND ('mortality'/de OR 'length of stay'/de OR infection/de OR 'survivor'/de OR survival:ti,ab,kw OR mortality:ti,ab,kw OR death:ti,ab,kw OR 'hospital length of stays':ti,ab,kw OR 'stay length*':ti,ab,kw OR ((hospital NEAR/1 stay*):ti,ab,kw) OR infections:ti,ab,kw) AND ('intensive care'/exp OR 'intensive care unit'/exp OR 'critically ill patient'/exp OR ((critical NEAR/1 (illness* OR care)):ti,ab,kw) OR ((intensive NEAR/1 care):ti,ab,kw) OR 'critically ill':ti,ab,kw) AND 'article'/it

	Pubmed:

	("muscle, skeletal"[MeSH Terms] OR "Muscular Atrophy"[MeSH Terms] OR "Cachexia"[MeSH Terms] OR "muscle skeletal"[Title/Abstract] OR "Muscular Atrophy"[Title/Abstract] OR "Cachexia"[Title/Abstract] OR "Muscle mass"[Title/Abstract] OR "Muscle weakness"[Title/Abstract] OR "Skeletal muscle"[Title/Abstract] OR "Muscle wasting"[Title/Abstract] OR "Sarcopenia"[Title/Abstract] OR "Muscle atrophy"[Title/Abstract] OR "Low muscle mass"[Title/Abstract] OR "ICU-acquired weakness"[Title/Abstract] OR "Muscle quality"[Title/Abstract] OR "IMAT"[Title/Abstract] OR "Body composition"[Title/Abstract] OR "Trunk muscle"[Title/Abstract]) AND ("tomography, x ray"[MeSH Terms] OR "Tomography"[MeSH Terms:noexp] OR "tomography scanners, x ray computed"[MeSH Terms] OR "Tomography"[Title/Abstract] OR "CT scan*"[Title/Abstract]) AND ("Mortality"[MeSH Terms] OR "Infections"[MeSH Terms] OR "Survivors"[MeSH Terms] OR "Death"[MeSH Terms] OR "Length of Stay"[MeSH Terms] OR "Stay Length"[Title/Abstract:~4] OR "Stays Length"[Title/Abstract:~4] OR "hospital Stay Length"[Title/Abstract:~2] OR "hospital Stays Length"[Title/Abstract:~2] OR "Mortality"[Title/Abstract] OR "Death"[Title/Abstract] OR "Hospital length of stays"[Title/Abstract] OR "Stay Length"[Title/Abstract] OR "Stay Lengths"[Title/Abstract] OR "Hospital Stay"[Title/Abstract] OR "Hospital Stays"[Title/Abstract] OR "ICU stay"[Title/Abstract] OR "Infections"[Title/Abstract] OR survival[tiab]) AND ("critical care"[MeSH Terms] OR "Intensive Care Units"[MeSH Terms] OR "Critical Illnesses"[All Fields] OR "critical care"[Title/Abstract] OR "Intensive care unit"[Title/Abstract] OR "Intensive Care"[Title/Abstract] OR "Critically ill patient"[Title/Abstract] OR "Critically Ill"[Title/Abstract] OR "Intensive care unit"[Title/Abstract] OR "Illness Critical"[Title/Abstract] OR "Illnesses Critical"[Title/Abstract] OR "Unit Intensive Care"[Title/Abstract] OR ICU[Title/abstract] OR "ICU Intensive"[Title/Abstract] OR "Care Units"[Title/Abstract])





Supporting information table 2: Reasons for exclusion of studies after full-text screening (n=34)
	Study reference
	Reason for exclusion

	Antonarelli et al. 2022 (1), Bodolea et al. 2022 (2), Guo et al. 2022 (3), Jaitovich et al. 2019 (4), Jaitovich et al. 2020 (5), Kardas et al. 2022 (6), Moon et al. 2021 (7), Poros et al. 2021 (8), Sabatino et al. 2023 (9), Yuan et al. 2021 (10), Zhi et al. 2019 (11)
	Level other than lumbar (n=11)

	Elfassy et al. 2020 (12); Giani et al. 2022 (13); Ju et al. 2020 (14); Khan et al. 2022 (15); Kou et al. 2019 (16); Malle et al. 2021 (17); Proksh et al. 2021 (18); Vigneron et al. 2022 (19)
	No CT during hospital stay or on admission (n=8)

	Akahoshi et al. 2016 (20); Armstrong et al. 2022 (21); Branea et al. 2023 (22); Brewster et al. 2014 (23); Herault et al. 2023 (24); Zhang et al. 2020 (25)
	Another outcome (n=6)

	Dusseaux et al. 2019 (26); Kashani et al. 2017 (27); Tazerout et al. 2022 (28); Kolck et al. 2022 (29)
	Mortality related to muscle mass loss (n=4)

	Barreto et al. 2019 (30); de Hoogt et al. 2018 (31)
	CT not available in all patients (n=2)

	Faron et al. 2020 (32); Dal et al. 2022 (33)
	Muscle mass not available (n=2)

	Wang et al. 2023 (34)
	Assessment of skeletal muscle quality only (SMD and IMAT) and the primary outcome was a composite outcome consisting of all-cause mortality, or prolonged ICU stay (>28 days), whichever came first (n=1)


IMAT: Intermuscular adipose tissue; SMD: skeletal muscle density.
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Supporting information table 3: cut-off values for determining low skeletal muscle mass
	Study reference
	Muscle parameter
	For men
	For women
	References for cut-offs

	Akan et al. 2024 (35)
Cox et al. 2021 (36)
Kaplan et al. 2016 (37)
Meyer et al. 2024 (38)
	L3 SMI
	<52.4 cm2/m2 
	<38.5 cm2/m2
	Cancer patients (39)

	Hwang et al. 2019 (40)
Moisey et al. 2013 (41)
	L3 SMI
	<55.4 cm2/m2 
	<38.9 cm2/m2 
	Cancer patients (42)

	Ji et al. 2018 (43)
	L3 SMI
	<40.8 cm2/m2 
	<34.9 cm2/m2
	Cancer patients (44)

	[bookmark: _Hlk185329042]Osuna-Padilla et al. 2022 (45)
	L3 SMI
	BMI <30 kg/m2: <52.3 cm2/m2 
BMI ≥30 kg/m2: <54.3 cm2/m2 
	BMI <30 kg/m2: <38.6 cm2/m2 
BMI ≥30 kg/m2: <46.6 cm2/m2 
	Cancer patients (46)

	[bookmark: _Hlk185329052]Seo et al. 2019 (47)
	L3 SMI
	BMI <25 kg/m2: <43.0 cm2/m2 
BMI ≥25 kg/m2: <53 cm2/m2 
	<41.0 cm2/m2 regardless of BMI
	Cancer patients (48)

	Baggerman et al. 2020 (49)
Bear et al. 2021 (50)
Darden et al. 2023 (51)
	L3 SMI
	<41.6 cm2/m2 
	<32.0 cm2/m2
	[bookmark: _Hlk185260823]Healthy Caucasian population (52)

	Damanti et al. 2022 (53)
Oh et al. 2022 (54)
	L3 SMI
	<45.4 cm2/m2
	<34.4 cm2/m2
	Healthy US population (55)

	Kim et al. 2024 (56)
	L3 SMI
	<39.3 cm2/m2 
	<27.7 cm2/m2 
	Healthy Korean population (57)

	Mangana del Rio et al. 2023 (58)
	L3 SMI
	<50 cm2/m2 
	<39 cm2/m2 
	Patients with liver disease (59,60)

	Ng et al. 2019 (61)
	L3 SMI
	<46.5 cm2/m2
	<35.3 cm2/m2 
	ROC curve of study population

	Toledo et al. 2018 (62)
	L3 SMI
	<55.27 cm2/m2
	<40.13 cm2/m2 
	ROC curve of study population

	Lin et al. 2024 (63)
	L3 SMI
	34.8 cm2/m2
	34.8 cm2/m2
	ROC curve of study population

	Xi et al. 2021 (64)
	L3 SMI
	<42.08 cm2/m2 
	<37.35 cm2/m2 
	Lowest sex-specific SMI quartile of study population

	Emekli et al. 2023 (65)
	L3 SMI
	<35.95 cm2/m2 
	<34.55 cm2/m2 
	Lowest sex-specific SMI quartile of study population

	Loosen et al. 2020 (66)
	L3 SMI
	<76.9 mm2/cm
	<76.9 mm2/cm
	Median L3 SMI of study population

	Fuchs et al. 2018  (67)
	L3 SMI
	NA
	NA
	NA

	Beypinar et al. 2021 (68)
	L3 SMI
L3 PMI
	NA
	NA
	NA

	Lee et al. 2018 (69)
	L3 PMI
	<545 mm2/m2 
	<385 mm2/m2 
	Cancer patients (70)

	Akkoc et al. 2020 (71)
	L3 PMI
	NA
	NA
	NA

	Okada et al. 2021 (72)
	L3-L4 PMI 
	<0.68
	<0.68
	Lowest PMI tertile of study population

	Joyce et al. 2020 (73)
Looijaard et al. 2016 (74)
Weijs et al. 2014 (75)
	L3 SMA
	<170 cm2 
	<110 cm2
	ROC curve defined by Weijs et al. 2014 (75)

	Damanti et al. 2022 (53)
	L3 SMA
	<144.3 cm2 
	<92.2 cm2 
	Healthy US population 

	Shibahashi et al. 2017 (76)
	L3 SMA
	45.2 cm2
	39.0 cm2 
	ROC curve of study population

	Tee et al. 2021 (77)
	L4 PMI 
	675.30 mm2/m2 
	491.27 mm2/m2
	2 SD below mean PMI

	Ebbeling et al. 2013 (78)
	L4 PMI 
	<0.83
	<0.83
	Median L4 PMI of study population

	Yeh et al. 2018 (79)
	L4-L5 PMA
	626 mm2
	626 mm2
	Lowest PMA tertile of study population

	Rossi et al. 2021 (80)
	L3-L4 PMA
	NA
	NA
	NA


L3, L4: Level of the third, fourth lumbar vertebra, respectively; NA: not available; SD: standard deviations; SMA: skeletal muscle area; SMI: skeletal muscle index; PMA: psoas muscle area; PMI: psoas muscle index; ROC: receiver operating characteristic; US: United States. 


Supporting information table 4: Overall mortality and length of stay (LOS) in all patients in the included studies (n=35)
	[bookmark: _Hlk177369256]Study reference
	Mortality n (%)
	Length of stay (LOS) (Mean ± SD or median (IQR))

	Akan et al. 2024 (35)
	ICU mortality 36 (38.7%) 
	ICU LOS 27.8±29.7 if low SMI, 15.1±17 if normal SMI
Hospital LOS 33.0±31.2 if low SMI, 23.8±21.3 if normal SMI

	Akkoc et al. 2020 (71)
	Hospital mortality 20 (22.5%) 
	NA

	Baggerman et al. 2020 (49)
	ICU mortality 45 (29%) 
Hospital mortality 59 (38.1%)
	ICU LOS 5 (1-14)
Hospital LOS 21 (11-38)

	Bear et al. 2021 (50)
	ICU survival 181 (84.2%) 
ICU mortality 34 (15.8%) 
6-month survival 173 (80.5%)
	UCI LOS 21 (14-32)
Hospital LOS 23 (16-33)

	Beypinar et al. 2021 (68)
	Mortality 9 (25%)
	NA

	Cox et al. 2021 (36)
	Hospital mortality 4 (8.5%)
30-day mortality 4 (8.5%)
	ICU LOS 7 (3-17)
Hospital LOS 15 (8-23)

	Damanti et al. 2022 (53)
	UCI mortality 22 (27.2%)
Hospital mortality 28 (34.6%)
	ICU LOS 17 (IQR NA)
Hospital LOS 37 (IQR NA)

	Darden et al. 2023 (51)
	Hospital mortality 40 (26.7%)
1-year mortality 68 (45.3%)
	ICU LOS 1 (0.7-2.0)
Hospital LOS 6 (4-10)

	Ebbeling et al. 2013 (78)
	Mortality 23 (13%) 
	ICU LOS 7 (4–16) 
Hospital LOS 17 (10–26)

	Emekli et al. 2023 (65)
	Hospital mortality 223 (44.8%)
	ICU LOS 7.5 (5-13)
Hospital LOS 11 (6-17)

	Fuchs et al. 2018 (67)
	Mortality within 30 days of extubation 15 (7%)
	NA

	Hwang et al. 2019 (40)
	Hospital mortality 45 (20%)
	NA

	Ji et al. 2018 (43)
	30-day mortality 57 (24.2%)
	Hospital LOS 23 (16-43) if visceral obesity, 20 (11-29) if sarcopenic obesity, 19 (12-30) if sarcopenia, 17 (11-29) if no sarcopenia or visceral obesity

	Joyce et al. 2020 (73)
	ICU mortality 18 (6.5%)
30-day mortality 37 (13.3%)
	ICU LOS, hours 60 (32-114)
Hospital LOS, hours 264 (144-467)

	Kaplan et al. 2016 (37)
	Hospital mortality 42 (9.3%)
1-year-mortality 33 (8.1%)
	ICU LOS 3.2 (1.6-5.3) if low muscle mass + osteopenia, 2.5 (1.4-5.0) if low muscle mass 2.7 (1.6-5.7) if osteopenia, 2.7 (1.5-4.8) if preserved muscle mass and bone density
Hospital LOS 7 (5-11) if low muscle mass + osteopenia; 7 (4-12) if low muscle mass; 6 (5-10) if osteopenia; and 7 (5-11) if preserved muscle mass and bone density

	Kim et al. 2024 (56)
	28-day mortality 301 (48.7%) 
	NA

	Lee et al. 2018 (69)
	28-day mortality 45 (16.4%)
6-month mortality 71 (25.9%)
	NA

	Lin et al. 2024 (63)
	28-day mortality 59 (26.3%)
	NA

	Looijaard et al. 2016 (74)
	ICU mortality 84 (17.1%)
Hospital mortality 132 (26.9%)
6-month mortality 165 (35.6%)
	ICU LOS 13 (7–23)
Hospital LOS 35 (19-59).

	Loosen et al. 2020 (66)
	ICU mortality (28.8%)
30-day mortality (26.6%)
180-day mortality (51.5%)
1-year mortality (60.4%)
	UCI LOS 11 (range 1-147)
Hospital LOS 32 (range 3-199)

	Mangana del Rio et al. 2023 (58)
	28-day mortality 80 (41.7%)
	NA

	Meyer et al. 2024 (38)
	24h mortality 36 (7.6%)
30-day mortality 104 (22%)
	ICU LOS 8 (3-22)

	Moisey et al. 2013 (41)
	Overall mortality 40 (27%) 
	NA

	Ng et al. 2019 (61)
	ICU mortality 46 (20.2%)
Hospital mortality 66 (28.9%)
	Hospital LOS 16 (10.0-28.8)

	Oh et al. 2022 (54)
	28-day mortality 120 (10%)
1-year mortality 278 (31%)
Overall mortality 431 (48%)
	Hospital LOS 18.8± 20.5 if non-sarcopenic, 20.5±37.9 if sarcopenic

	Okada et al. 2021 (72)
	Hospital mortality 51 (20.1%)
90-day mortality 55 (21.6%)
	ICU LOS 3 (1-7)

	Osuna-Padilla et al. 2022 (45)
	ICU mortality 21 (24%)
	Hospital LOS 28 (19-47)

	Rossi et al. 2021 (80)
	28-day mortality 27 (17.6%)
	NA

	Seo et al. 2019 (47)
	28-day mortality 18 (10.3%)
	NA

	Shibahashi et al. 2017 (76)
	ICU mortality 44 (29%)
Hospital mortality 14 (10%)
Overall mortality 58 (39%)
	Hospital LOS 27 (range 7-51)


	Tee et al. 2021 (77)
	Overall mortality 56 (6%)
	ICU LOS 4.7±7.4
Hospital LOS 15.5±14.7

	Toledo et al. 2018 (62)
	Hospital mortality 26 (26%)
	Hospital LOS 15 (9.7-23.0)

	Weijs et al. 2014 (75)
	ICU mortality 45 (18.8%)
28-day mortality (15.8%
Hospital mortality (28.8%)
	ICU LOS 16 (9-28) 
Hospital LOS 41 (22-65).

	Xi et al. 2021 (64)
	28-day mortality 6 (1.3%)
90-day mortality 22 (4.9%)
	ICU LOS 8 (3-20) if low skeletal muscle mass, 5 (1-11) if normal skeletal muscle mass
Hospital LOS 22 (11-38) if low skeletal muscle mass, 14 (9-24)

	Yeh et al. 2018 (79)
	Hospital mortality 29 (21%)
	ICU LOS 11.5 (8.0-19.5)
Hospital LOS 21 (14.0-34.0)


ICU: intensive care unit; IQR: Interquartile range; LOS: length of stay. SMI: skeletal muscle index. NA: not available.
Supporting information table 5: ICU mortality and skeletal muscle mass (n=6)
	Reference
	Muscle parameter
	ICU mortality rate 
	Muscle mass size in deceased patients vs. survivors
	ICU Mortality risk

	Akan et al. 2024 (35)
	L3 SMI 
	↓ SMI: 49.1% 
Normal SMI: 23% 
P=0.02
	NA
	NA

	Bear et al. 2021 (50)
	L3 SMI 

	Survival rate:
↓ SMI: 80%
Normal SMI: 85.1% 
P=0.41
	NA
	SMI (per 10 cm2) OR: 1.0, CI 0.7–1.4; P=0.99 
↓ SMIcategorical OR: 1.4, CI 0.6–3.3; P=0.41

	Loosen et al. 2020 (66)
	L3 SMI 
	NA
	Deceased: 75 mm2/cm 
Survivors:78 mm2/cm 
P≥0.05
	NA

	Ng et al. 2019 (61)
	L3 SMI 
	↓ SMI 28.9% 
Normal SMI: 11.4%
P<0.01
	NA
	NA

	Damanti et al. 2022 (53)
	L1-L2 or L3 SMI 

	NA
	NA
	SMIcontinuous aOR: 0.98, CI 0.92-1.06; P=0.68 (age, sex, BMI)
SMIcontinuous aOR: 0.96, CI 0.93-0.99; P=0.03 (age, sex, FI)

	
	L1-L2 or L3 SMA 

	NA
	NA
	SMAcontinuous aOR: 0.99, CI 0.96-1.01; P=0.31 (age, sex, BMI)
SMAcontinuous aOR: 1.01, CI 0.98-1.02; P=0.93 (age, sex, FI)

	Joyce et al. 2020 (73)
	L3 SMA 
	↓ SMA: 5.3% 
Normal SMA: 8.9%
P=0.19
	NA
	NA


↓: low; BMI: Body mass index; FI: frailty index; L1, L2 and L3: Level of the first, second, and third lumbar vertebra, respectively; SMI: skeletal muscle index; SMA: skeletal muscle area. NA: not available.
Categorial: muscle as categorical variable; Continuous: muscle as continuous variable; Univariate HR: hazard ratio; aHR: adjusted hazard ratio; Univariate OR: odds ratio; aOR: adjusted odds ratio; Adjustments are shown in brackets; CI: 95% confidence interval. 

Supporting information table 6: Hospital mortality and skeletal muscle mass (n=16)
	Reference
	Muscle parameter
	Hospital mortality rate
	Muscle mass size in deceased patients vs. survivors (mean±SD or median (IQR))
	Hospital mortality risk

	Darden et al. 2023 (51)
	L3 SMI
	↓ SMI: 38% 
Normal SMI: 23% 
P=0.12
	NA
	↓ SMIcategorical aHR: 1.33, CI 0.64-2.76; P=0.44 (age, SOFA, APACHE II)

	Osuna-Padilla et al. 2022 (45)
	L3 SMI
	↓ SMI: 22% 
Normal SMI: 27% 
P=0.61
	NA
	NA

	Cox et al. 2021 (36)
	L3 SMI
	↓ SMI: 17.4%
Normal SMI: 0% 
P=0.04
	NA
	NA

	Baggerman et al. 2020 (49)
	L3 SMI

	↓ SMI:50% 
Normal SMI: 32.7%
P=0.04
	NA
	↓ SMIcategorical aOR: 1.6, CI 0.734–3.328; P=0.25 (CRI, COPD, cancer, age)

	Ng et al. 2019 (61)
	L3 SMI
	↓ SMI: 38.6% 
Normal SMI: 19.3% 
P<0.01
	NA
	↓ SMIcategorical OR: 2.276, CI 1.024-5.056; P=0.043
↓ SMIcategorical aOR: 2.415, CI 1.159-5.032; P<0.01 (SOFA)
↓ SMIcategorical in Men aOR: 3.077, CI 1.48-8.248; P=0.03 (SOFA) 
↓ SMIcategorical in Women aOR: 4.478, CI 1.330-15.082; P=0.02 (SOFA)

	Hwang et al. 2019 (40)
	L3 SMI
	↓ SMI: 25% 
Normal SMI: 18% 
P=0.18
	NA
	↓ SMIcategorical aOR: 0.98, CI 0.43-2.27; P≥0.05 (age, GCS, diagnosis of TBI, ISS, L-LI) 

	Toledo et al. 2018 (62)
	L3 SMI
	Men
↓ SMI: 15.6% 
Normal SMI 7.7% 
P=0.66. 
Women 
↓ SMI: 57.1% 
Normal SMI: 15.4% 
P=0.03
	Deceased: 36.71±14.68 cm2/m2 
Survivors: 45.78±13.53 mm2/cm2
P=0.01.
	NA

	Kaplan et al. 2016 (37)
	L3 SMI
	↓ SMI and osteopenia:8.1% 
↓ SMI: 11.4%. 
Osteopenia: 10.4% 
No low SMI and osteopenia: 7.5% 
P=0.61
	NA
	NA

	Moisey et al. 2013 (41)
	L3 SMI
	↓ SMI: 32% 
Normal SMI: 14%
P=0.02
	NA
	Survival in hospital:
SMIcontinuous OR: 0.93, CI 0.875-0.997; P=0.03 (age, sex, ISS)

	Akkoc et al. 2020 (71)
	L3 PMI 
	NA
	Deceased: 4.1 cm2/m2 
Survivors: 6.2 cm2/m2
P≤0.05
	L3 PMIcontinuous OR 0.26, CI 0.12-0.55; P≤0.05

	Shibahashi et al. 2017 (76)
	L3 SMA
	NA
	Deceased: 36.8 (30.1-43.2) cm2 
Survivors: 43.3 (36.5-50.9) cm2 
P<0.01
	SMAcontinuous aOR: 0.94, CI 0.90-0.97; P=<0.001 (sex, APACHE II)
60-80 years SMAcontinuous (cm2) aOR: 0.96, CI 0.92-0.99; P=0.03 (sex, APACHE II)
>80 years SMAcontinuous (cm2) aOR: 0.89, CI 0.81-0.98; P=0.02 (sex, APACHE II)
↓ SMAcategorical OR: 3.27, CI 1.61-6.63; P<0.01
↓ SMAcategorical aHR: 2.55, CI 1.43-4.56; P<0.01 (sex, APACHE II)

	Weijs et al. 2014 (75)
	L3 SMA
	↓ SMA: 38.2% 
Normal SMA:12.5% 
P<0.01
	NA
	NA

	Emekli et al. 2023 (65)
	L1 SMI
	Men
↓ SMI: 40.9% 
Normal SMI: 10.9% 
P≤0.001 
Women
↓ SMI: 33.3% 
Normal SMI 18.8%;
P=0.01
	Men 
Deceased: 37.82 (31.03-43.95) cm2/m2 Survivors: 46.1 (41.08-52.32) cm2/m2
P<0.01 
Women
Deceased: 38.73 (31.18-45.74) cm2/m2 Survivors: 41.73 (35.97-48.39) cm2/m2 
P<0.01
	↓ SMIcategorical aOR: 2.03, CI 1.14-3.61; P=0.02 (age, CT severity in COVID-19 pneumonia, ↓diaphragm diameter, ↓ bone mineral density, HTA, CVD, heart failure, malignancy, fasting blood glucose, CRP, platelet count, D-dimer)

	Damanti et al. 2022 (53)
	L1-L2 or L3 SMI
	NA
	NA
	SMIcontinuous HR: 0.96, C.I 0.94-0.99; P<0.01

	
	L1-L2 or L3 SMA
	NA
	NA
	SMAcontinuous HR: 0.98, C.I 0.96-0.99; P=0.02
SMAcontinuous aβ: 0.98, CI 0.96-1.13; P=0.56 (age, sex, BMI)

	Ebbeling et al. 2013 (78)
	L4 PMI
	↓ PMI: 16% 
Normal PMI: 10% 
P=0.26
	NA
	↓ PMIcategorical OR 1.66, CI 0.68-4.05; P=0.27. 
↓ PMIcategorical aOR: 1.2, CI 0.44-3.26; P=0.72 (age, comorbidities, AIS)

	Yeh et al. 2018 (79)
	L4-L5 PMA
	PMA tertile 1 (lowest): 20% 
PMA tertile 2: 26% 
PMA tertile 3: 19% 
P=0.76
	NA
	NA


↓: low; AIS: Abbreviated Injury Scale; APACHE II: acute physiology and chronic health evaluation; BMI: body mass index; COPD: chronic obstructive pulmonary disease; CRI: chronic renal insufficiency; CRP: C-reactive protein; CVD: cardiovascular disease; GCS: Glasgow Coma Scale; HTA: hypertension; ISS: Injury Severity Score; L1, L2, L3, L4 and L5: level of the first, second, third, fourth and fifth lumbar vertebra, respectively; L-LI: life-limiting illnesses; SMI: skeletal muscle index; SMA: skeletal muscle area; SOFA: sequential organ failure assessment; PMA: Psoas muscle area; PMI: Psoas muscle index; PMI: psoas muscle index; NA: not available; TBI: Traumatic Brain Injury. 
Categorical: muscle as categorial variable; Continuous: muscle as continuous variable; Univariate HR: hazard ratio; aHR: adjusted hazard ratio; Univariate OR: odds ratio aOR: adjusted odds ratio; Adjustments are shown in brackets; CI: 95% confidence interval. 

Supporting information table 7: 28-day & 30-day mortality and skeletal muscle mass (n=17)
	Reference
	Muscle parameter
	28 & 30-day mortality rate	
	Muscle mass size in deceased patients vs. survivors (mean±SD or median (IQR))
	28 & 30 mortality risk

	Lin et al. 2024 (63)
	L3 SMI
	NA
	Deceased: 39.68±3.25 cm²/m² 
Survivors: 42.71±4.28 cm²/m²
P<0.01
	NA

	Kim et al. 2024 (56)

	L3 SMI
	↓ SMI: 66.1%
Normal SMI: 31.2%
P<0.01
	Deceased: 28.7 (23.8-36.4) cm²/m² 
Survivors: 38.9 (32.8-44.6) cm²/m²
P<0.01
	↓ SMIcategorical HR: 2.66, CI 2.09-3.38; P<0.001
↓ SMIcategorical aHR: 1.83, CI 1.42-2.38; P<0.001 (age, sex, CRI, SOFA, APACHE II, time from acute kidney injury diagnosis to CRRT initiation)

	Meyer et al. 2024 (38)
	L3 SMI
	↓ SMI: 25%, 
Normal SMI: 13.6%
P=0.01
	Deceased: 57.1 (48.03-65.03) cm²/m² 
Survivors: 57.75 (51.5-64.33) cm²/m²
P=0.11
	↓ SMIcategorical HR: 1.85, CI 1.18-2.89; P=0.008 
↓ SMIcategorical aHR: 2.84, CI 1.38-5.85; P=0.004 (age, ASA ≥ III, BMI, ISS, GCS, visceral and sarcopenic obesity)

	Mangana del Rio et al. 2023 (58)
	L3 SMI
	NA
	NA
	SMIcontinuous OR: 0.96, CI 0.93-0.99; P=0.04
SMIcontinuous aOR: 0.97, CI 0.93-1.00; P=0.06 (sex, aetiology, reason for ICU admission, CLIF-C ACLF-lactate score) 
↓ SMIcategorical OR: 3.20, CI 1.68-6.09; P=0.0004
↓ SMIcategorical aOR: 2.76, CI 1.07–7.11; P=0.02 (sex, aetiology, reason for ICU admission, CLIF-C ACLF-lactate score)

	Oh et al. 2022 (54)
	L3 SMI
	↓ SMI: 13.76% 
Normal SMI: 6.43% 
P<0.01
	NA
	↓ SMIcategorical HR: 2.230, CI 1.444-3.442; P<0.001
↓ SMIcategorical aHR: 2.116, CI 1.312-3.412; P=0.002 (age, sex, CCI, SOFA, serum albumin, CRP) 
SMIcontinuous (per 1 cm2/m2 increase) HR: 0.96, CI 0.942-0.99; P=0.006
SMIcontinuous (per 1 cm2/m2 increase) aHR 0.969, CI 0.945-0.994; P=0.01 (age, sex, CCI, SOFA, serum albumin, CRP)

	Cox et al. 2021 (36)
	L3 SMI
	↓ SMI: 17.4%, 
Normal SMI: 0%
P=0.04
	NA
	NA

	Xi et al. 2021 (64)
	L3 SMI
	↓ SMI: 0.9% 
Normal SMI: 1.5% 
P=0.567
	NA
	NA

	Loosen et al. 2020 (66)
	L3 SMI
	NA
	Deceased: 75 mm2/cm 
Survivors:78 mm2/cm 
P≥0.05
	NA

	Seo et al. 2019 (47)
	L3 SMI
	↓ SMI: 83.3%
Normal SMI: 86.6% 
P=0.70
	NA
	NA

	Toledo et al. 2018 (62)
	L3 SMI
	NA
	NA
	↓ SMIcategorical aHR: 2.74, CI 1.02–7.35; P=0.04 (SAPS 3, age)

	Fuchs et al. 2018 (67)
	L3 SMI
	NA
	Deceased: 46.9±10.7 cm²/m² 
Survivors: 58.5±15.3 cm²/m²
P<0.01
	SMIcontinuous aOR: 0.94, CI 0.890–0.995; P=0.033 (age, CCI, APACHE II)

	Ji et al. 2018 (43)
	L3 SMI
	↓ SMI and visceral obesity: 44.2% 
Normal SMI and no visceral obesity: 7.8%
P<0.01
	NA
	↓ SMIcategorical and visceral obesity HR: 6.8, CI 2.6–17.8; P<0.001
↓ SMIcategorical and visceral obesity aHR: 4.6; CI 1.7-12.8; P=0.003 (age, use of vasopressor, mixed organism, APACHE II)
↓ SMIcategorical and visceral obesity aHR: 4.2, CI 1.5-11.6; P=0.007 (age, use of vasopressor, mixed organism, SOFA)
↓ SMIcategorical HR: 4.0, CI 1.5–10.9; P=0.006 
↓ SMIcategorical aHR: 2.7, CI 0.9–7.5; P=0.065 (age, use of vasopressor, mixed organism, APACHE II)
↓ SMIcategorical aHR: 2.3, CI 0.8–6.6; P=0.129 (age, use of vasopressor, mixed organism, SOFA)

	Kaplan et al. 2016 (37)

	L3 SMI
	↓ SMI and osteopenia:4.4% 
↓ SMI: 1.4% 
Osteopenia: 2.3% 
No low SMI and osteopenia: 0% 
P=0.05
	NA
	NA

	Lee et al. 2018 (69)
	L3 PMI
	↓ PMI: 27.3% 
Normal PMI: 12.2% 
P<0.01
	Deceased: 477.8 mm²/m2
Survivors: 572.7 mm²/m2
P=0.01
	↓ PMIcategorical OR: 2.70, CI 1.40–5.22; P=0.01. 
↓ PMIcategorical aOR: 2.79, CI 1.35–5.74; P=0.01 (neoplasm, CRP, albumin, pneumonia, SOFA)

	Joyce et al. 2020 (73)
	L3 SMA
	↓ SMA: 14.8% 
Normal SMA: 10.0% 
P=0.18
	NA
	SMAcontinuous aOR: 0.98, CI 0.97–0.99; P=0.004 (CRRT)

	Weijs et al. 2014 (75)
	L3 SMA
	↓ SMA: 21.7% 
Normal SMA: 5.7%
P<0.01
	NA
	NA

	Rossi et al. 2021 (80)
	[bookmark: _Hlk188971771]L3-L4 
PMA
	NA
	Deceased: 17.59±9.34 cm²
Survivors: 16.46±9.40 cm²
P=0.573
	NA


↓: low; ACLF: acute-on-chronic liver failure; APACHE II: acute physiology and chronic health evaluation; ASA: American Society of Anesthesiologists classification; CCI: Charlson co-morbidity index; CLIF-C: chronic liver failure consortium; CRI: chronic renal insufficiency; CRP: C-reactive protein; CRRT: continuous renal replacement therapy; GCS: Glasgow Coma Scale; ISS: injury severity score; L3, L4: Level of the third, fourth lumbar vertebra, respectively; SMI: skeletal muscle index; SMA: skeletal muscle area; PMA: Psoas muscle area; PMI: psoas muscle index; SOFA: sequential organ failure assessment; NA: not available
Categorical: muscle as categorial variable; Continuous: muscle as continuous variable; Univariate HR: hazard ratio; aHR: adjusted hazard ratio; Univariate OR: odds ratio aOR: adjusted odds ratio; Adjustments are shown in brackets; CI: 95% confidence interval 

Supporting information table 8: 90-day& 100-day mortality and skeletal muscle mass (n=3)
	Study reference
	Muscle parameter
	90-day mortality rate
	Muscle mass size in deceased patients vs. survivors (mean±SD or median (IQR))
	90-day mortality risk

	Okada et al. 2021 (72)
	[bookmark: _Hlk188972406]L3-L4 PMI
	PMI tertile 1 (lowest): 29.4%
PMI tertile 2: 21.4%
PMI tertile 3: 14.0%
	PMI tertile 1 (lowest): 0.54 (0.44-0.62) cm2/cm2
PMI tertile 2: 0.80 (0.73-0.85) cm2/cm2
PMI tertile 3: 1.11 (1.00-1.32) cm2/cm2
	PMI of tertile 1 as reference value
PMIcategorical tertile 2 
OR: 1.68, CI 0.75-3.75
aOR: 2.40, CI 0.93-6.15 (age, sex, infection site, SOFA, CCI)
PMIcategorical tertile 3
OR: 2.57, CI 1.19-5.54 
aOR: 3.67, IC 1.39-9.68 (age, sex, infection site, SOFA, CCI)

	Shibahashi et al. 2017 (76)
	L3 SMA
	NA
	Deceased: 36.8 (30.1, 43.2) cm²
Survivors: 43.3 (36.2-50.9) cm²
P<0.01
	Survival 100 days after admission
↓ SMAcategorical OR: 0.37 (CI 0.23-0.50)
Normal SMAcategorical OR: 0.70 (CI 0.54-0.81) 
P≤0.01

	Xi et al. 2021 (64)
	L3 SMI
	↓ SMI: 3.6% 
Normal SMI: 5.3% 
P=0.73
	NA
	NA


↓: low; L3, L4: Level of the third, fourth lumbar vertebra, respectively; SMI: skeletal muscle index; SMA: skeletal muscle area; PMI: psoas muscle index; NA: not available.
Categorical: muscle as categorial variable; Continuous: muscle as continuous variable; Univariate HR: hazard ratio; aHR: adjusted hazard ratio; Univariate OR: odds ratio aOR: adjusted odds ratio; Adjustments are shown in brackets; CI: 95% confidence interval 

Supporting information table 9: 6-month mortality and skeletal muscle mass (n=4)
	Study reference
	Muscle parameter
	6-month mortality rate
	Muscle mass size in deceased patients vs. survivors (mean±SD or median (IQR))
	6-month mortality risk

	Bear et al. 2021 (50)
	L3 SMI
	Survival: 
↓ SMI 73.3% 
Normal SMI: 82.1% 
P=0.187
	NA
	SMI (per 10 cm2) OR: 0.9, CI 0.7–1.3; P=0.710
↓ SMIcategorical OR: 1.7, CI 0.8–3.6; P=0.19

	Loosen et al. 2020 (66)
	L3 SMI
	NA
	Deceased: 72.65 mm2/cm
Survivors: 79.05 mm2/cm
P=0.01

	NA

	Lee et al. 2018 (69)
	L3 PMI
	↓ PMI: 41.6%
Normal PMI: 19.8%
P<0.01
	NA
	↓ PMIcategorical OR 2.88, CI 1.62-5.11; P<0.01
↓ PMIcategorical aOR 2.83, CI 1.50–5.37; P<0.01 (diabetes mellitus, neoplasm, pneumonia, SOFA) 

	Looijaard et al. 2016 (74)
	L3 SMI
	NA
	Deceased: 40.4±9.9 cm2/m2 
Survivors: 46.6±10. cm2/m2 
P<0.01
	NA

	
	L3 SMA
	↓ SMA: 83.0% 
Normal SMA: 54.5% 
P<0.01
	Deceased: 120.3±33.0 cm2 
Survivors: 143.5±38.9 cm2 
P<0.01
	NA


↓: low; L3, L4: Level of the third, fourth lumbar vertebra, respectively; SMI: skeletal muscle index; SMA: skeletal muscle area; PMA: Psoas muscle area; PMI: psoas muscle index; NA: not available.
Categorical: muscle as categorial variable; Univariate HR: hazard ratio; aHR: adjusted hazard ratio; Univariate OR: odds ratio aOR: adjusted odds ratio; Adjustments are shown in brackets; CI: 95% confidence interval. 

[bookmark: _Hlk185862084]Supporting information table 10: 1-year mortality and skeletal muscle mass (n=5)
	Study reference
	Muscle parameter
	1-year mortality rate
	Muscle mass size in deceased patients vs. survivors (mean±SD or median (IQR))
	1-year mortality risk

	Darden et al. 2023 (51)
	L3 SMI
	↓ SMI: 71% 
Normal SMI: 38% 
P<0.01
	NA
	One-year survival:
↓ SMIcategorical HR: 2.4, CI 1.44-3.9; P<0.01
One-year Mortality:
↓ SMIcategorical aHR: 1.90, CI 1.14-3.19; P=0.01 (age, SOFA, APACHE II)

	Oh et al. 2022 (54)
	L3 SMI
	↓ SMI: 41.77% 
Normal SMI; 21.69% 
P<0.01
	NA
	↓ SMIcategorical vs. None HR: 2.189, CI 1.720-2.787; P<0.001 
↓ SMIcategorical aHR: 1.679, CI 1.291-2.182; P<0.001 (age, sex, CCI, SOFA, serum albumin)
SMI (per 1 cm2/m2 increase) HR: 0.976, CI 0.963-0.99; P=0.001. 
SMI (per 1 cm2/m2 increase) aHR: 0.978, CI 0.964-0.992; P<0.01 (age, sex, CCI, SOFA, serum albumin)

	Cox et al. 2021 (36)
	L3 SMI
	↓ SMI: 34.9% 
Normal SMI: 4.2%
P<0.01
	NA
	Early death (death <14 days from sepsis onset)/CCI:
Baseline low SMIcategorical OR: 11.87, CI 1.88-74.9; P<0.01. AUC 0.880, CI 0.781-0.979
CCI OR: 1.49, CI 1.08-2.06 ; P=0.01. AUC 0.880, CI 0.781-0.979
Early death/CCI:
Baseline SMIcategorical OR: 0.9, CI 0.82-0.99; P=0.03. AUC 0.846, CI 0.732-0.961
CCI OR: 1.55, CI 1.14-2.11 ; P<0.01. AUC 0.846, CI 0.732-0.961
Death or dismal functional status at 1 year:
Baseline SMIcategorical OR: 0.89, CI 0.80-0.99; P=0.04. AUC 0.867, CI 0.759-0.974
CCI OR : 8.29, CI 1.14-2.28; P<0.01. AUC 0.867, CI 0.759-0.974

	Loosen et al. 2020 (66)
	L3 SMI
	NA
	Deceased: 74.05 mm2/cm
Survivors: 79.81mm2/cm
P<0.05

	NA

	Kaplan et al. 2016 (37)
	L3 SMI
	↓ SMI and osteopenia: 16.2%
↓ SMI only: 11.5% 
Osteopenia only: 9.3%
No low SMI or osteopenia: 0.7% 
P<0.01
	NA
	Survival 
No ↓ SMIcategorical or osteopenia [Reference] HR: 26.7, CI 3.4-206.7; P=0.002 
No ↓ SMIcategorical or osteopenia aHR: 9.4, CI 1.2-75.4; P=0.03 (age, sex, comorbidities)
↓ SMIcategorical only HR: 17.9, CI 2.4-134.4; P=0.005 ↓ SMIcategorical only aHR: 10.3, CI 1.3-78.8; P=0.03(age, sex, comorbidities)
Osteopenia only HR: 14.4, CI 1.6-128.7; P=0.02
Osteopenia only aHR: 11.9, CI 1.3-107.4; P=0.03 (age, sex, comorbidities)


↓: low; CCI: chronic critical illness; L3, L4: Level of the third, fourth lumbar vertebra, respectively; SMI: skeletal muscle index; SMA: skeletal muscle area; PMA: Psoas muscle area; PMI: psoas muscle index; NA: not available.
Categorical: muscle as categorial variable; Continuous: muscle as continuous variable; Univariate HR: hazard ratio; aHR: adjusted hazard ratio; Univariate OR: odds ratio aOR: adjusted odds ratio; Adjustments are shown in brackets; CI: 95% confidence interval.


Supporting information table 11: Other mortality and skeletal muscle mass (n=4)
	Study reference
	Muscle parameter
	Mortality rate
	Mortality risk or survival

	Beypinar et al. 2021 (68)
	L3 PMI 
L3 SMI

	NA
	Overall survival (OS):
PMI, Mdn OS (days): male low, 14 d; female high, Not Reached (NR); P=0.010.
SMI, Mdn OS (days): male low, NR; female high, NR; P=0.18.

	Loosen et al. 2020 (66)
	L3 SMI
	NA
	Overall Survival
↓ SMIcategorical HR: 1.850, CI 1.259-2.719; P=0.002
↓ SMIcategorical aHR: 1.762, CI 1.160-2.678; P=0.008 (age, leucocyte count, CRP, bilirubin, hemoglobin)

	Oh et al. 2022 (54)
	L3 SMI
	Overall mortality
↓ SMI: 62.16%, 
Normal SMI: 35.74%
P<0.001.
	↓ SMIcategorical vs. Non HR: 2.3, CI 1.859-2.734; P<0.001
↓ SMIcategorical aHR: 1.7, CI 1.381-2.102; P<0.001 (age, sex, CCI, SOFA, serum albumin)
SMIcontinuous (per 1 cm2/m2 increase) HR: 1.0, CI 0.964-0.986; P<0.001 
SMIcontinuous aHR: 1.0, CI 0.963-0.986; P<0.001 (age, sex, CCI, SOFA, serum albumin)

	Tee et al. 2021 (77)
	L4 PMI
	Overall mortality
↓ PMI: 14.8% 
Normal PMI: 9.5% 
P=0.321.
	NA


↓: low; L3, L4: Level of the third, fourth lumbar vertebra, respectively; SMI: skeletal muscle index; PMI: psoas muscle index; NA: not available.
Categorical: muscle as categorial variable; Continuous: muscle as continuous variable; Univariate HR: hazard ratio; aHR: adjusted hazard ratio; Univariate OR: odds ratio aOR: adjusted odds ratio; Adjustments are shown in brackets; CI: 95% confidence interval


Supporting information figure 1
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Assessment of methodological quality of cohort studies
Mortality was the outcome assessed for critical appraisal and therefore question 6 was not considered as all patients were alive at the time of CT scan. A study was considered to have a low risk of bias if it received 6 or more “low” responses, an unclear risk if it received 4-5 “low” responses and a high risk if it received only 0-3 “low” responses.
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	Continent
	N° of countries

	Asia
	15

	America
	10

	Europe
	9

	Oceania
	1



Number of studies conducted in different countries on four continents
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Meta-analysis of low muscle mass (MM) and short-term (ICU, hospital, 28- and 30-day) mortality in critically ill patients. Studies ranked by sex-specific cut-offs
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Funnel plot for studies investigating the association between low muscle mass and short-term mortality in critically ill patients
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[bookmark: _Hlk193878839]Meta-analysis of low muscle mass (MM) and long-term (90-days, 6-months, 1-year) mortality in critically ill patients. Studies ranked by sex-specific cut-offs
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Funnel plot for studies investigating the association between low muscle mass and long-term mortality in critically ill patients
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