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Supplemental Text 1. Ethical approval information from the Yokohama City University Ethics Research Committee

Approval Number: B201200066  
Approval Date: Jan 19th, 2021
Study Title: Investigation of changes in muscle mass and creatinine production or urinary creatinine excretion during acute phase of ICU stay

Approval Number: B210100043  
Approval Date: Feb 5th, 2021
Study Title: Investigation of effects of changes in creatinine production rate after ICU admission on clinical outcomes


Supplemental Table 1. Significantly changed metabolites in the muscle tissues one day after the LPS challenge
	Metabolite Names
	Fold Change (FC)
	log2(FC)
	p.ajusted

	Cation Metabolites
	
	
	

	Kynurenine
	14.806
	3.8881
	6.10E-05

	5-Hydroxyindoleacetic acid
	11.078
	3.4696
	0.001576

	Citicoline
	9.3769
	3.2291
	0.00093199

	Hydroxykynurenine
	8.3239
	3.0573
	0.0050282

	Uracil
	6.3653
	2.6702
	0.00063409

	Indolelactic acid
	4.7125
	2.2365
	0.014919

	L-alpha-Aminobutyric acid
	3.7191
	1.8949
	0.00096988

	Indoxyl sulfate
	3.1096
	1.6367
	0.034948

	Urea
	2.8413
	1.5066
	0.0022262

	Ophthalmic acid
	2.6384
	1.3996
	0.0159

	Nicotinamide riboside
	2.3605
	1.2391
	0.0022262

	Leucine
	2.2864
	1.1931
	0.004758

	Thymidine
	2.2691
	1.1821
	0.0044559

	Thymine
	2.2414
	1.1644
	0.006109

	Isoleucine
	2.2094
	1.1436
	0.01168

	O-Phosphorylethanolamine
	2.1465
	1.102
	0.0028981

	L-Aspartic acid
	2.094
	1.0662
	0.0014935

	S-Adenosylmethionine
	2.0577
	1.041
	0.00063409

	Glycine
	0.48769
	-1.036
	0.0016185

	Inosine
	0.48338
	-1.0488
	0.028617

	Pantothenic acid
	0.37815
	-1.403
	0.016181

	Nicotinamide mononucleotide
	0.29984
	-1.7377
	0.04427

	Indole-3-propionic acid
	0.10198
	-3.2937
	0.0014935

	Anion Metabolites
	
	
	

	Hydroxykynurenine
	28.529
	4.8344
	0.00060959

	3-Hydroxybutyric acid
	13.586
	3.7641
	0.00052277

	3-Hydroxyisobutyric acid
	13.067
	3.7078
	4.03E-05

	Glutamyltyrosine
	10.714
	3.4215
	0.0012249

	4-Hydroxy-3- methoxyphenylglycol sulfate
	8.4615
	3.0809
	0.02194

	Citicoline
	7.1487
	2.8377
	0.00012616

	Kynurenine
	6
	2.585
	0.00012616

	Cytosine
	5.4375
	2.4429
	0.013789

	Leucinic acid
	5.4148
	2.4369
	0.00012616

	2,6-Pyridinedicarboxylic acid
	5.3462
	2.4185
	0.0012687

	Quinolinic acid
	5.2353
	2.3883
	0.0037314

	5-Hydroxyindoleacetic acid
	5.2
	2.3785
	0.035091

	Uracil
	5.1403
	2.3618
	0.0012687

	Dihydrouracil
	4.375
	2.1293
	0.0094482

	CDP-ethanolamine
	4.0825
	2.0295
	0.00023183

	2-Methylcitric acid
	4.0584
	2.0209
	0.0013912

	acetoacetate
	4.05
	2.0179
	0.0014109

	Glycyl-glycine
	3.8235
	1.9349
	0.0079083

	L-Asparagine
	3.7841
	1.9199
	0.0048747

	Erythose
	3.5842
	1.8416
	0.00060187

	Acetylglycine
	3.5244
	1.8174
	0.00023183

	2-Ketobutyric acid
	3.1912
	1.6741
	0.015675

	Asp-Asp-Asp
	3.1818
	1.6699
	0.00243

	N-Acetylgalactosamine 4,6-disulfate
	3.1818
	1.6699
	0.0078519

	Allantoin
	3.1238
	1.6433
	0.010154

	Valeric acid
	3.0145
	1.5919
	0.019732

	Glu-Abu
	3
	1.585
	0.049958

	Phenylacetic acid
	2.9515
	1.5615
	0.00056204

	p-Hydroxyphenylacetic acid
	2.9353
	1.5535
	0.00056204

	N-Acetyl-Asp-Glu
	2.9165
	1.5443
	0.00070776

	3-Hydroxyphenylacetic acid
	2.8396
	1.5057
	0.00060187

	GDP-L-fucose
	2.8147
	1.493
	0.0012687

	1-Methyluracil
	2.7917
	1.4811
	0.00010349

	Methionine sulfoxide
	2.7778
	1.4739
	0.026948

	2-Hydroxy-3-methylbutyric acid
	2.7714
	1.4706
	0.00012648

	alpha-HMB
	2.7714
	1.4706
	0.00012648

	Asp-Asp-Ser
	2.7143
	1.4406
	0.026948

	Glutaminylleucine
	2.6316
	1.3959
	0.0043226

	Thymidine
	2.6136
	1.3861
	0.0024744

	Thymine
	2.5868
	1.3711
	0.00012616

	Proline
	2.4387
	1.2861
	0.00012648

	2-SC
	2.4107
	1.2695
	0.0065482

	Glutaurine
	2.3433
	1.2285
	0.022566

	L-Aspartic acid
	2.3009
	1.2022
	0.019732

	N-Acetyl-L-glutamic Acid
	2.2411
	1.1642
	0.0072519

	dATP
	2.2157
	1.1478
	0.0018247

	dCTP
	2.1633
	1.1132
	0.0012249

	Acetylphosphate
	0.48841
	-1.0338
	0.041944

	Pantothenic acid
	0.35567
	-1.4914
	0.0018227

	Niacinamide
	0.28
	-1.8365
	0.031441

	Glutamine
	0.15639
	-2.6768
	0.046683





Supplemental Table 2. The impact of a ±20% deviation in TBW from the estimated value on CPR
	Cohort
	Changes in CPR (%) with a +20% deviation in TBW

	
	Median
	Interquarterile range

	The cohort included in the analysis of factors associated with CPR on admission
	-0.13
	-0.70 – 0.29

	The cohort included in the analysis of CPR trajectory and one-year survival
	-0.21
	-0.92 – 0.51



CPR was calculated assuming a ±20% deviation in TBW from the estimated values with Watson formula. The calculation was performed for two cohorts: (1) the cohort used in the analysis of factors associated with CPR on admission (n=41; clinical characteristics summarized in Supplemental Table 3) and (2) the cohort used in the analysis of CPR trajectory and one-year survival (n=629; clinical characteristics summarized in Table 3). For the latter cohort, only data from Day 1 was analyzed. The table shows the percentage fluctuations in CPR with a +20% TBW deviation. Results assuming a -20% TBW deviation showed reversed positive and negative values compared to those presented here (not shown in the table).
CPR, creatinine production rate 

Supplemental Table 3. Patient characteristics in the analysis of factors associated with CPR on ICU admission
	Patient Characteristics (n=41)
	Median (Interquartile Range) for Continuous Data
Number (Percentage) for Categorical Data.

	Basic characteristics
	

	Age (years)
	68 (57, 74)

	Male sex [n (%)]
	24 (58.5)

	Height (cm)
	159.7 (153.0, 168.5)

	Weight (kg)
	58.3 (48.0, 65.5)

	BMI (kg/m2)
	21.9 (19.7, 24.6)

	Comorbidities [n (%)]
	

	Cardiovascular disease
	17 (34.7)

	Respiratory disease
	3 ( 6.1)

	Malignant tumor
	26 (53.1)

	Diabetes mellitus
	8 (16.3)

	Chronic kidney disease
	4 ( 8.2)

	Clinical status at ICU admission
	

	Primary diagnosis [n (%)]
	

	Surgical
	

	Abdominal surgery
	18 (43.9)

	Cardiovascular surgery
	2 (4.9)

	Other major surgery
	1 (2.4)

	Medical
	 

	Respiratory failure
	5 (12.2)

	Sepsis
	9 (22)

	Central nervous system disease
	1 (2.4)

	Trauma/Hemorrhagic shock
	5 (12.2)

	Worst AKI stage [n (%)]
	

	Non-AKI
	36 (87.8)

	1
	3 ( 7.3)

	2
	2 ( 4.9)

	APACHE II
	21 (14, 25)

	ICU outcomes
	

	MV at admission [n (%)]
	34 (82.9)

	MV length (days)
	5 (3, 10)

	ICU stay (days)
	7 (5, 12)

	Creatinine production rate
	

	CPR (g/day)
	0.78 (0.50, 1.17)

	CPR index (g/day/m2)
	0.30 (0.20, 0.42)

	Muscle CSA on CT
	

	Psoas muscle (cm2)
	13.27 (9.04, 18.54)

	Psoas muscle index (cm2/m2)
	5.45 (4.51, 6.86)

	Abdominal muscles (cm2)
	99.67 (80.21, 121.49)

	Abdominal muscle index (cm2/m2)
	37.54 (34.36, 44.38)


Patient characteristics were presented as median (interquartile range) for continuous variables and as number (percentage) for categorical variables.
CPR, creatinine production rate; CSA, cross-sectional area; BMI, body mass index; AKI, acute kidney injury; APACHE, Acute Physiology, and Chronic Health Evaluation; ICU, intensive care unit; MV, mechanical ventilation; CT, computed tomography.


Supplemental Table 4. Bootstrap validation of correlation between CPR on ICU admission and muscle CSAs
	 
	Pearson's R
	Bootstrap 95% CI

	Psoas muscle CSA
	0.806
	0.689 - 0.879

	Abdominal muscle CSA
	0.855
	0.688 - 0.947


Pearson’s correlation coefficent (Pearson’s R) between CPR on ICU admission and mucle CSAs (psoas muscle or abdominal muscles) were shown with their 95% confidence interval (CI).
CPR creatinine production rate, CSA cross-sectional area.


Supplemental Table 5. Patient characteristics in the analysis of factors associated with percent changes of CPR
	Patient Characteristics (n=16)
	Median (Interquartile Range) for Continuous Data
Number (Percentage) for Categorical Data.

	Basic characteristics
	

	Age (years)
	66 (58, 73)

	Male sex [n (%)]
	11 (68.8)

	Height (cm)
	161.5 (156.0, 166.7)

	Weight (kg)
	62.3 (48.1, 65.9)

	BMI (kg/m2)
	23.1 (20.2, 26.0)

	Comorbidities [n (%)]
	

	Cardiovascular disease
	8 (50.0)

	Respiratory disease
	1 ( 6.2)

	Malignant tumor
	10 (62.5)

	Diabetes mellitus
	2 (12.5)

	Chronic kidney disease
	2 (12.5)

	Clinical status at ICU admission
	

	Primary diagnosis [n (%)]
	

	Surgical
	

	Abdominal surgery
	7 (43.8)

	Cardiovascular surgery
	0 (0.0)

	Other major surgery
	0 (0.0)

	Medical
	

	Respiratory failure
	1 ( 6.3)

	Sepsis
	6 (37.5)

	Central nervous system disease
	0 (0.0)

	Trauma/Hemorrhagic shock
	2 (12.5)

	Worst AKI stage [n (%)]
	

	Non-AKI
	14 (87.5)

	1
	1 ( 6.2)

	2
	1 ( 6.2)

	APACHE II
	19 (15, 25)

	ICU outcomes
	

	MV at admission [n (%)]
	15 (93.8)

	MV length (days)
	6 (4, 9.5)

	ICU stay (days)
	10.5 (7, 14)

	Creatinine production rate
	

	CPR (g/day)
	

	Day 1
	0.76 (0.60, 0.98)

	CT day
	0.72 (0.54, 0.96)

	Percent change (%)
	- 6.74 (-15.18, 12.26)

	Muscle CSA on CT
	

	Psoas muscle (cm2)
	

	pre
	16.48 (13.66, 20.41)

	post
	14.02 (11.75, 19.39)

	Abdominal muscles (cm2)
	

	pre
	106.56 (85.90, 123.25)

	post
	96.47 (80.59, 107.88)

	Percent change (%)
	

	  Psoas muscle
	- 8.94 (- 19.50, -3.01)

	  Abdominal muscles
	- 6.69 (- 11.77, -0.71)


Patient characteristics were presented as median (interquartile range) for continuous variables and as number (percentage) for categorical variables.
[bookmark: _Hlk102993248]CPR, creatinine production rate; BMI, body mass index; AKI, acute kidney injury; APACHE, acute physiology and chronic health evaluation; ICU, intensive care unit; MV, mechanical ventilation; CT, computed tomography; CSA, cross-sectional area.



Supplemental Table 6. Changes in serum creatinine, urine creatinine excretion, and creatinine production rate from Day 1 to Day 4 of ICU stay
	Parameters
	 n = 629
	P value*

	Serum creatinine (SCr) (mg/dL)
	
	

	Day 1
	0.83 (0.59, 1.16)
	

	Day 2
	0.80 (0.57, 1.14)
	1.000

	Day 3
	0.73 (0.55, 1.11)
	0.525

	Day 4
	0.71 (0.51, 1.04)
	0.142

	Day 5
	0.70 (0.50, 1.03)
	0.066

	Urine creatinine excretion (UCE) (g/day)
	
	

	Day 1
	0.824 (0.536, 1.162)
	

	Day 2
	0.826 (0.576, 1.164)
	0.956

	Day 3
	0.813 (0.561, 1.114)
	0.610

	Day 4
	0.790 (0.54, 1.104)
	0.192

	Day 5
	0.772 (0.521, 1.076)
	0.034

	Creatinine production rate (CPR) (g/day)
	

	[bookmark: _Hlk110519198]Day 1
	0.814 (0.541, 1.154)
	

	Day 2
	0.819 (0.570, 1.135)
	0.999

	Day 3
	0.799 (0.561, 1.103)
	0.494

	[bookmark: _Hlk110519219]Day 4
	0.772 (0.542, 1.092)
	0.156

	Day 5
	0.772 (0.516, 1.065)
	0.028

	Percent change of CPR from Day 1 (%)
	
	

	Day 1–2
	- 0.20 (- 11.21, 12.31)
	NA

	Day 1–3
	- 3.52 (-14.81. 12.63)
	NA

	Day 1–4
	- 3.34 (- 16.73, 10.20)
	NA

	Day 1–5
	- 5.75 (-18.46, 8.32)
	NA


* The results of the comparison between each day (Day 2–5) and Day 1 (Dunnett test) are shown.
Data are shown as median (interquartile range).


Supplemental Table 7. Cox proportional hazard model for one-year mortality
	 
	HR
	95% CI
	p value

	CPR index on day 1 (per 0.1g/day/m2 less)
	1.125
	1.061 – 1.194
	<.001

	Percent changes of CPR during day 1-4 (per 5% decrease)
	1.028
	1.002 - 1.055
	0.032

	Basic characteristics
	
	

	Age (years)
	1.012
	0.997 - 1.027
	0.117

	Sex (Male)
	1.059
	0.639 - 1.756
	0.823

	Height (cm)
	1.044
	1.017 - 1.071
	0.001

	BMI (kg/m2)
	0.988
	0.945 - 1.034
	0.612

	Comorbidities
	
	

	Cardiovascular disease
	0.993
	0.703 - 1.402
	0.966

	Diabetes mellitus
	1.01
	0.673 - 1.514
	0.963

	Respiratory disease
	1.001
	0.687 - 1.457
	0.998

	Malignant Tumor
	1.519
	1.097 - 2.103
	0.012

	CKD
	1.015
	0.666 - 1.545
	0.946

	ICU factors
	
	
	

	Primary Diagnosis - Medical (ref. surgical)
	2.209
	1.535 - 3.179
	<.001

	Mechanical Ventilation on admission
	0.813
	0.504 - 1.311
	0.393

	Max SOFA score
	1.08
	1.024 - 1.140
	0.005

	AKI
	0.959
	0.630 - 1.460
	0.844


[bookmark: _Hlk102993205] HR, hazard ratio; CI, confidence interval; CPR, creatinine production rate; BMI, body mass index; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury




Supplemental Table 8. Complete case analysis of the association of CPR on ICU admission and its percentage changes with one-year survival (sensitivity analysis)
	 
	HR
	95% CI
	p value

	CPR index on day 1 (per 0.1g/day/m2 less)
	1.353
	1.149 – 1.593
	<.001

	Percent changes of CPR during day 1-4 (per 5% decrease)
	1.028
	1.002 – 1.055
	0.035

	Basic characteristics
	
	

	Age (years)
	1.011
	0.996 - 1.026
	0.167

	Sex (Male)
	1.061
	0.626 - 1.799
	0.825

	Height (cm)
	1.033
	1.006 - 1.06
	0.016

	BMI (kg/m2)
	0.982
	0.937 - 1.029
	0.443

	Comorbidities
	
	
	

	Cardiovascular disease
	0.980
	0.689 - 1.395
	0.912

	Diabetes mellitus
	1.029
	0.677 - 1.565
	0.893

	Respiratory disease
	1.054
	0.722 - 1.541
	0.784

	Malignant Tumor
	1.550
	1.11 - 2.165
	0.010

	CKD
	1.102
	0.723 - 1.681
	0.652

	ICU factors
	
	
	

	Primary Diagnosis - Medical (ref. surgical)
	2.060
	1.419 - 2.991
	<.001

	Mechanical Ventilation on admission
	0.776
	0.476 - 1.264
	0.308

	Max SOFA score
	1.081
	1.023 - 1.142
	0.006

	AKI
	0.945
	0.613 - 1.456
	0.798


HR, hazard ratio; CI confidence interval; CPR, creatinine production rate; BMI, body mass index; CKD, chronic kidney disease; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury



Supplemental Table 9. Analysis of the association of CPR on ICU admission and its percentage changes with one-year survival in non-AKI patients (sensitivity analysis)
	 
	HR
	95% CI
	p value

	CPR index on day 1 (per 0.1g/day/m2 less)
	1.498 
	1.227 – 1.829
	<.001

	Percent changes of CPR during day 1-4 (per 5% decrease)
	1.029
	1.004 - 1.078
	0.031 

	Basic characteristics
	
	

	Age (years)
	1.012 
	0.995 - 1.03
	0.155 

	Sex (Male)
	1.028 
	0.585 - 1.844
	0.895 

	Height (cm)
	1.045 
	1.001 - 1.061
	0.041 

	BMI (kg/m2)
	0.999 
	0.943 - 1.055
	0.922 

	Comorbidities
	
	

	Cardiovascular disease
	0.798 
	0.537 - 1.186
	0.261 

	Diabetes mellitus
	1.159 
	0.732 - 1.869
	0.509 

	Respiratory disease
	0.985 
	0.635 - 1.534
	0.954 

	Malignant Tumor
	1.677 
	1.167 - 2.443
	0.006 

	CKD
	1.212 
	0.715 - 2.011
	0.487 

	ICU factors
	
	

	Primary Diagnosis - Medical (ref. surgical)
	1.873 
	1.244 - 2.805
	0.003 

	Mechanical Ventilation on admission
	0.748 
	0.427 - 1.252
	0.251 

	Max SOFA score
	1.069 
	1.005 - 1.14
	0.035 


HR, hazard ratio; CI, confidence interval; CPR, creatinine production rate; BMI, body mass index; CKD, chronic kidney disease; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury



Supplemental Table 10. Analysis of the association of CPR on ICU admission and its acute percentage changes from Day 1 to Day 2 with one-year survival (sensitivity analysis)
	 
	HR
	95% CI
	p value

	CPR index on day 1 (per 0.1g/day/m2 less)
	1.353
	1.152 – 1.590
	<.001

	Percent changes of CPR during day 1-2 (per 5% decrease)
	1.022
	0.999 - 1.046
	0.061

	Basic characteristics
	
	

	Age (years)
	1.012
	0.997 - 1.027
	0.105

	Sex (Male)
	1.071
	0.645 - 1.780
	0.790

	Height (cm)
	1.036
	1.009 - 1.062
	0.008

	BMI (kg/m2)
	0.989
	0.944 - 1.036
	0.633

	Comorbidities
	
	

	Cardiovascular disease
	1.001
	0.709 - 1.412
	0.996

	Diabetes mellitus
	1.029
	0.687 - 1.541
	0.889

	Respiratory disease
	0.998
	0.685 - 1.452
	0.990

	Malignant Tumor
	1.558
	1.126 - 2.156
	0.008

	CKD
	0.965
	0.636 - 1.464
	0.865

	ICU factors
	
	
	

	Primary Diagnosis - Medical (ref. surgical)
	2.246
	1.562 - 3.230
	<.001

	Mechanical Ventilation on admission
	0.797
	0.495 - 1.284
	0.348

	Max SOFA score
	1.088
	1.031 - 1.148
	0.002

	AKI
	0.943
	0.620 - 1.434
	0.782


HR, hazard ratio; CI, confidence interval; CPR, creatinine production rate; BMI, body mass index; CKD, chronic kidney disease; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury



Supplemental Table 11. Analysis of the association of CPR on ICU admission and its acute percentage changes from Day 1 to Day 3 with one-year survival (sensitivity analysis)
	 
	HR
	95% CI
	p value

	CPR index on day 1 (per 0.1g/day/m2 less)
	1.352
	1.147 – 1.593
	<.001

	Percent changes of CPR during day 1-3 (per 5% decrease)
	1.019
	0.997 - 1.041
	0.088

	Basic characteristics
	
	

	Age (years)
	1.013
	0.998 - 1.028
	0.093

	Sex (Male)
	1.062
	0.636 - 1.772
	0.816

	Height (cm)
	1.034
	1.008 - 1.061
	0.010

	BMI (kg/m2)
	0.988
	0.943 - 1.035
	0.617

	Comorbidities
	
	

	Cardiovascular disease
	1.004
	0.711 - 1.42
	0.980

	Diabetes mellitus
	1.019
	0.68 - 1.526
	0.928

	Respiratory disease
	0.978
	0.67 - 1.428
	0.907

	Malignant Tumor
	1.576
	1.141 - 2.178
	0.006

	CKD
	0.964
	0.635 - 1.465
	0.864

	ICU factors
	
	
	

	Primary Diagnosis - Medical (ref. surgical)
	2.291
	1.592 - 3.296
	<.001

	Mechanical Ventilation on admission
	0.830
	0.514 - 1.341
	0.444

	Max SOFA score
	1.086
	1.029 - 1.145
	0.003

	AKI
	0.978
	0.642 - 1.49
	0.917


HR, hazard ratio; CI, confidence interval; CPR, creatinine production rate; BMI, body mass index; CKD, chronic kidney disease; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury




Supplemental Table 12. Analysis of the association of CPR on ICU admission and its acute percentage changes from Day 1 to Day 5 with one-year survival (sensitivity analysis)
	 
	HR
	95% CI
	p value

	CPR index on day 1 (per 0.1g/day/m2 less)
	1.442
	1.212 – 1.715
	<.001

	Percent changes of CPR during day 1-5 (per 5% decrease)
	1.045
	1.014 - 1.077
	0.005

	Basic characteristics
	
	

	Age (years)
	1.011
	0.996 - 1.026
	0.154

	Sex (Male)
	1.114
	0.666 - 1.864
	0.679

	Height (cm)
	1.034
	1.008 - 1.061
	0.010

	BMI (kg/m2)
	0.999
	0.953 - 1.048
	0.982

	Comorbidities
	
	

	Cardiovascular disease
	0.968
	0.686 - 1.367
	0.852

	Diabetes mellitus
	0.978
	0.650 - 1.471
	0.913

	Respiratory disease
	0.995
	0.683 - 1.450
	0.980

	Malignant Tumor
	1.580
	1.141 - 2.187
	0.006

	CKD
	0.991
	0.651 - 1.509
	0.967

	ICU factors
	
	
	

	Primary Diagnosis - Medical (ref. surgical)
	2.213
	1.533 - 3.195
	<.001

	Mechanical Ventilation on admission
	0.823
	0.508 - 1.334
	0.427

	Max SOFA score
	1.091
	1.034 - 1.151
	0.002

	AKI
	0.969
	0.637 - 1.473
	0.882


HR, hazard ratio; CI, confidence interval; CPR, creatinine production rate; BMI, body mass index; CKD, chronic kidney disease; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury
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Supplemental Figure 1. Representative images of CT scan analysis. 
(A) Bilateral psoas muscle cross-sectional area was measured at the level of the forth lumbar vertebra. Psoas muscles are shown in red. (B) Total skeletal muscle cross-sectional area at the level of the third lumbar vertebra was measured. Skeletal muscles are shown in red.
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