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Exclusion Criteria 
Patients who were pregnant or lactating were excluded, as well as those with severe cardiovascular diseases (including coronary artery disease, heart failure, severe arrhythmias, congenital heart disease, aortic dissection, and malignant hypertension), neurological diseases (including ischemic stroke, cerebral hemorrhage, transient ischemic attack, encephalitis, meningitis, Alzheimer's disease, Parkinson's disease, epilepsy, myasthenia gravis, and Guillain-Barré syndrome), respiratory diseases (including severe chronic obstructive pulmonary disease, bronchial asthma, pulmonary fibrosis, pulmonary embolism, and respiratory failure), renal diseases (including acute kidney injury, renal failure, and kidney transplantation), other major diseases (including malignant tumors, severe infectious diseases, leukemia, aplastic anemia, lymphoma, hyperthyroidism, hypothyroidism, and systemic lupus erythematosus). Additionally, patients with other liver diseases, such as chronic viral hepatitis, human immunodeficiency virus infection, excessive alcohol consumption (>30g/day in men and >20g/day in women), drug-induced hepatic steatosis (including usage of systemic steroids) or a history of hepatocellular carcinoma, hepatic decompensation, liver resection, liver transplant were excluded. 
Chemistry
[bookmark: OLE_LINK55][bookmark: OLE_LINK54][bookmark: OLE_LINK49]Cholic acid (CA), chenodeoxycholic acid (CDCA), deoxycholic acid (DCA), lithocholic acid (LCA), ursodeoxycholic acid (UDCA), glycocholic acid (GCA), glycochenodeoxycholic acid (GCDCA), glycodeoxycholic acid (GDCA), glycolithocholic acid (GLCA), glycodeoxycholic acid (GUDCA), taurocholic acid (TCA), taurochenodeoxycholic acid (TCDCA), taurodeoxycholic acid (TDCA), taurolithocholic acid (TLCA), taurolithocholic acid (TUDCA), and tauroursodeoxycholic acid levels were measured using UPLC-MS/MS (US SCIEX, No. API3200). The BA working fluids used were BA calibrators J1, J2, and J3; BA quality control products QCL and QCH; BA internal standard solution; and BA mobile phase additives A and B. Isotopically labeled internal standards, including d5-CA, d5-DCA, d5-GLCA, d5-TCA, d5-TLCA, d5-TCDCA, D5-TCDCA, d5-TUDCA, and d5-LCA, were procured from Shanghai Colimata Biomedical Technology Co, Ltd. (No. BIL190410AB). Chromatographic pure acetonitrile and methanol were obtained from Merck (Germany) (Nos. 34851 and 34860). Chromatographic grade formic acid was obtained from Shanghai Aladdin Company (No. F112031) and distilled water from Watsons.
Sample Processing
In accordance with the experimental protocol, each serum sample (100 μL) was combined with calibrators and quality controls in a microcentrifuge tube, followed by the addition of 500 μL isotope-labeled standard extraction solution. The mixture was homogenized by vortexing at 2000 rpm for 5 min and centrifuged at 13,000 rpm for 5 min. Subsequently, the supernatant was transferred to a 96-well plate, dried under a nitrogen stream at 50°C, and reconstituted with 100 μL bile acid reconstitution solution via vortexing at 600 rpm for 5 min. The reconstituted solution was filtered using a 96-well protein precipitation plate (4000 rpm, 2 min) and subjected to LC-MS/MS analysis for quantification.
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UPLC Mobile Phase
The binary mobile phase consisted of eluent A (0.1 % formic acid in water, v/v) and eluent B (methanol).
Chromatographic Column
Chromatographic separation was carried out on a Waters Acquity UPLC BEH C18 column (2.1 × 100 mm, 1.7 μm).
Mass Spectrometry Conditions 
The analysis utilized an electrospray ion source with negative ion multiple reaction monitoring scanning. The ion source parameters were as follows: atomization gas (Gas1): 60 psi; air curtain gas (CUR): 20 psi; impact gas (CAD): 8; auxiliary heating gas (Gas2): 65 psi; ion source voltage (IS): -4500v; and ion source temperature (TEM): 600℃. 
The Ion Channel Parameters
Supplementary table 1 Q1/Q3 ion channel parameters for each bile acid
	No.
	Compound
	Q1 (amu)
	Q3 (amu)

	1
	CA
	407.1
	407.1

	2
	DCA
	391.1
	391.1

	3
	CDCA
	391.2
	391.1

	4
	UDCA
	391.1
	391.2

	5
	LCA
	375.1
	375.1

	6
	GCA
	464.1
	74.0

	7
	GLCA
	432.4
	74.2

	8
	GDCA
	448.2
	74.1

	9
	GCDCA
	448.2
	74.0

	10
	GUDCA
	448.1
	74.0

	11
	TCA
	514.1
	80.1

	12
	TLCA
	482.0
	79.9

	13
	TDCA
	498.1
	80.1

	14
	TCDCA
	498.1
	80.0

	15
	TUDCA
	498.1
	79.9

	16
	CA-d5
	412.4
	412.4

	17
	DCA-d5
	396.3
	396.3

	18
	LCA-d4
	379.3
	379.5

	19
	GLCA-d4
	436.4
	74.2

	20
	TCA-d5
	519.1
	80.1

	21
	TLCA-d5
	487.2
	80.0

	22
	TCDCA-d5
	503.5
	80.0

	23
	TUDCA-d5
	503.4
	80.0


BA Detection
[bookmark: OLE_LINK58]The treated calibration product, quality control product, and test sample solution were injected into a UPLC-MS/MS for detection. The peak areas of the 15 BAs and inner target peak areas of CA-d5, DCA-d5, LCA-d4, GLCA-d4, TCA-d5, TLCA-d5, TCDCA-d5, and TUDCA-d5 in the chromatograms and test samples were recorded. 
Calculation of Test Sample Results
The ratios of the actual peak areas of the test samples to the internal standard peak area were substituted into the standard curve equation to calculate the concentrations of the compounds to be measured in the test sample.
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