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Table S1. Comparison of baseline characteristics of study subjects (Mean ± SD) or [n (%)]
	Variable
	Total (N=200)
	Normal Group (n=156)
	Osteoporosis Group (n=44)
	Statistic
	P-value

	Age (years)
	54.6 ± 8.5
	52.5 ± 7.4
	62.1 ± 7.9
	Z = -6.535
	< 0.001

	Sex, n (%)
	
	
	
	χ² = 4.617
	0.032

	Female
	127 (64%)
	93 (60%)
	34 (77%)
	
	

	Male
	73 (37%)
	63 (40%)
	10 (23%)
	
	

	BMI (kg/m²)
	24.1 ± 3.1
	24.5 ± 3.1
	22.8 ± 2.9
	t = -3.191
	0.002

	L1 CT value (HU)
	138.5 ± 45.1
	154.7 ± 36.0
	81.1 ± 20.8
	t = -17.286
	< 0.001

	T-score
	-1.0 ± 1.6
	-0.3 ± 1.2
	-3.2 ± 0.5
	Z = -10.125
	< 0.001


Note: Data are expressed as mean ± standard deviation or n (%); P-values are based on Wilcoxon rank-sum test (*), Chi-square test, or Welch's t-test. BMI, Body Mass Index; HU, Hounsfield Unit.

Table S2. Baseline characteristics and univariate analysis of patients with liver cirrhosis.
	Variables
	Total (N = 281)
	Normal bone mass (n = 160)
	Osteoporosis (n = 121)
	P-value

	Core bone indicator

	Mean CT value (HU)
	126.30 [96.40, 161.55]
	150.15 [129.93, 173.48]
	89.30 [71.00, 101.30]
	<0.001a

	Demographics and anthropometry

	Age (years)
	60.00 [53.00, 69.00]
	56.00 [50.75, 60.25]
	70.00 [65.00, 75.00]
	<0.001a

	Female, n (%)
	86 (30.6%)
	35 (21.9%)
	51 (42.1%)
	<0.001c

	BMI (kg/m²)
	21.80 [19.70, 24.10]
	22.80 [20.58, 25.13]
	20.40 [18.60, 22.30]
	<0.001a

	NRS2002 nutritional score
	3.00 [2.00, 4.00]
	3.00 [1.00, 3.00]
	4.00 [3.00, 4.00]
	<0.001a

	Lifestyle factors

	Smoking history, n (%)
	
	
	
	<0.001c

	Never
	141 (50.2%)
	66 (41.2%)
	75 (62.0%)
	

	Former (Quit)
	39 (13.9%)
	17 (10.6%)
	22 (18.2%)
	

	Current
	101 (35.9%)
	77 (48.1%)
	24 (19.8%)
	

	Alcohol history, n (%)
	
	
	
	0.002c

	Never
	140 (49.8%)
	71 (44.4%)
	69 (57.0%)
	

	Former (Quit)
	67 (23.8%)
	34 (21.2%)
	33 (27.3%)
	

	Current
	74 (26.3%)
	55 (34.4%)
	19 (15.7%)
	

	Liver synthesis and biochemical indicators

	Albumin (g/L)
	30.20 [25.70, 35.40]
	31.25 [26.70, 37.30]
	28.90 [24.70, 32.60]
	0.001a

	ALT (U/L)
	32.00 [20.00, 56.00]
	36.00 [22.00, 61.00]
	28.00 [16.00, 50.00]
	0.005a

	AST (U/L)
	49.00 [33.00, 98.00]
	51.00 [34.00, 109.50]
	46.00 [32.00, 83.00]
	0.110a

	Alkaline phosphatase (U/L)
	131.00 [94.00, 190.00]
	126.00 [89.50, 171.25]
	139.00 [99.00, 217.00]
	0.077a

	Total bilirubin (μmol/L)
	27.00 [18.00, 45.20]
	26.85 [18.88, 42.80]
	27.10 [16.50, 49.50]
	0.588a

	INR
	1.21 [1.08, 1.36]
	1.21 [1.08, 1.37]
	1.22 [1.07, 1.35]
	0.728a

	Prothrombin time (s)
	13.90 [12.30, 15.60]
	13.80 [12.38, 15.70]
	14.00 [12.30, 15.40]
	0.725a

	Renal function and electrolyte metabolism

	Serum sodium (mmol/L)
	139.10 [136.90, 141.20]
	139.40 [137.20, 141.22]
	138.50 [136.40, 141.20]
	0.104a

	Serum calcium (mmol/L)
	2.10 [2.00, 2.23]
	2.11 [2.00, 2.27]
	2.08 [1.99, 2.18]
	0.126a

	Serum creatinine (μmol/L)
	74.00 [62.80, 89.00]
	71.80 [61.92, 82.70]
	77.00 [64.00, 97.10]
	0.019a

	eGFR (mL/min)
	81.60 [63.90, 96.40]
	86.05 [70.52, 99.93]
	74.50 [51.40, 87.30]
	<0.001a

	Blood routine and immune/inflammatory indicators

	White blood cell count (×10⁹/L)
	5.20 [3.70, 7.20]
	5.20 [3.70, 7.20]
	5.20 [3.80, 7.20]
	0.871a

	Platelet count (×10⁹/L)
	94.00 [68.00, 138.00]
	93.00 [68.00, 135.25]
	96.00 [69.00, 143.00]
	0.795a

	Neutrophil count (×10⁹/L)
	3.35 [2.25, 5.15]
	3.21 [2.17, 4.87]
	3.64 [2.36, 5.60]
	0.225a

	Lymphocyte count (×10⁹/L)
	1.13 [0.80, 1.70]
	1.23 [0.88, 1.80]
	1.01 [0.70, 1.45]
	0.012a

	NLR
	3.02 [1.82, 4.82]
	2.68 [1.69, 4.36]
	3.50 [2.04, 5.47]
	0.013a

	SII
	302.45 [168.50, 558.60]
	262.81 [163.16, 499.81]
	357.00 [176.49, 637.71]
	0.035a

	PNI
	36.80 [31.80, 42.60]
	38.55 [32.75, 44.75]
	34.20 [30.50, 38.70]
	<0.001a

	Liver disease severity and complications

	Child-Pugh score
	7.00 [6.00, 8.00]
	7.00 [6.00, 8.00]
	8.00 [7.00, 9.00]
	<0.001a

	Child-Pugh class, n (%)
	
	
	
	<0.001c

	A
	77 (27.4%)
	61 (38.1%)
	16 (13.2%)
	

	B
	160 (56.9%)
	82 (51.2%)
	78 (64.5%)
	

	C
	44 (15.7%)
	17 (10.6%)
	27 (22.3%)
	

	MELD-Na score
	11.80 [8.50, 15.00]
	11.50 [8.00, 14.00]
	12.00 [9.00, 17.00]
	0.047a

	FIB-4 index
	6.45 [3.98, 10.65]
	6.02 [3.66, 9.62]
	7.01 [4.56, 12.18]
	0.019a

	ALBI score
	-1.66 [-2.05, -1.18]
	-1.75 [-2.20, -1.22]
	-1.53 [-1.81, -1.10]
	0.002a

	Decompensated cirrhosis, n (%)
	221 (78.6%)
	107 (66.9%)
	114 (94.2%)
	<0.001c

	Ascites, n (%)
	198 (70.5%)
	88 (55.0%)
	110 (90.9%)
	<0.001c

	Ascites grade, n (%)
	
	
	
	<0.001c

	0
	101 (35.9%)
	79 (49.4%)
	22 (18.2%)
	

	1
	115 (40.9%)
	59 (36.9%)
	56 (46.3%)
	

	2
	65 (23.1%)
	22 (13.8%)
	43 (35.5%)
	

	Hepatic encephalopathy, n (%)
	12 (4.3%)
	7 (4.4%)
	5 (4.1%)
	0.921c

	Hepatic encephalopathy grade, n (%)
	
	
	
	-

	0
	261 (92.9%)
	149 (93.1%)
	112 (92.6%)
	

	1
	20 (7.1%)
	11 (6.9%)
	9 (7.4%)
	

	2
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Variceal bleeding, n (%)
	97 (34.5%)
	58 (36.2%)
	39 (32.2%)
	0.483c

	Hepatocellular carcinoma, n (%)
	46 (16.4%)
	22 (13.8%)
	24 (19.8%)
	0.172c

	Etiology of liver cirrhosis, n (%)

	HBV
	84 (29.9%)
	59 (36.9%)
	25 (20.7%)
	0.003c

	HCV
	20 (7.1%)
	16 (10.0%)
	4 (3.3%)
	0.031c

	Alcoholic liver disease
	82 (29.2%)
	54 (33.8%)
	28 (23.1%)
	0.053c

	PBC
	64 (22.8%)
	23 (14.4%)
	41 (33.9%)
	<0.001c

	Autoimmune hepatitis
	10 (3.6%)
	3 (1.9%)
	7 (5.8%)
	0.154d

	Cryptogenic cirrhosis
	38 (13.5%)
	13 (8.1%)
	25 (20.7%)
	0.002c

	Comorbidities and medications, n (%)

	COPD
	11 (3.9%)
	1 (0.6%)
	10 (8.3%)
	0.003d

	Diabetes mellitus
	42 (14.9%)
	22 (13.8%)
	20 (16.5%)
	0.518c

	CKD
	3 (1.1%)
	2 (1.2%)
	1 (0.8%)
	>0.99d

	Diuretics use
	42 (14.9%)
	7 (4.4%)
	35 (28.9%)
	<0.001c

	PPI use
	26 (9.3%)
	12 (7.5%)
	14 (11.6%)
	0.244c

	TDF use
	15 (5.3%)
	10 (6.2%)
	5 (4.1%)
	0.434c

	SLE
	6 (2.1%)
	3 (1.9%)
	3 (2.5%)
	>0.99d

	Corticosteroid use
	1 (0.4%)
	0 (0.0%)
	1 (0.8%)
	0.431d

	Antiepileptic drug use
	2 (0.7%)
	2 (1.2%)
	0 (0.0%)
	0.508d

	Vitamin D use
	2 (0.7%)
	2 (1.2%)
	0 (0.0%)
	0.508d


Notes: Data are presented as median [interquartile range, IQR] for continuous variables with non-normal distribution, or number (percentage) for categorical variables.
a Mann-Whitney U test was used for non-normally distributed continuous variables.
b Student's t-test was used for normally distributed continuous variables.
c Chi-square test was used for categorical variables.
d Fisher's exact test was used for categorical variables with small expected frequencies.
- P-value was not calculated due to zero cases in specific subcategories.
Abbreviations: CT, computed tomography; HU, Hounsfield unit; BMI, body mass index; NRS2002, Nutritional Risk Screening 2002; ALT, alanine aminotransferase; AST, aspartate aminotransferase; INR, international normalized ratio; eGFR, estimated glomerular filtration rate; NLR, neutrophil-to-lymphocyte ratio; SII, systemic immune-inflammation index; PNI, prognostic nutritional index; MELD-Na, Model for End-Stage Liver Disease-Sodium; FIB-4, fibrosis-4; ALBI, albumin-bilirubin; HBV, hepatitis B virus; HCV, hepatitis C virus; PBC, primary biliary cholangitis; COPD, chronic obstructive pulmonary disease; CKD, chronic kidney disease; PPI, proton pump inhibitor; TDF, tenofovir disoproxil fumarate; SLE, systemic lupus erythematosus.


