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	Disease
	Code
	Keywords

	Hepatic Steatosis
	K76
	Fatty Liver, Fatty Liver Inflammation, Nonalcoholic Steatohepatitis (NASH), Fatty Liver Disease, Fatty Liver Cirrhosis,Chronic Hepatitis, Unclassified Elsewhere,  

	Excluded Hepatic Steatosis
	K70-K75, K77
	Alcoholic Steatohepatitis, Alcoholic Fatty Liver, Alcoholic Steatohepatitis , Alcoholic Fatty Liver Disease, Alcoholic Fatty Liver Cirrhosis; Toxic liver disease; Wilson's disease

	Cardiometabolic Disease
	
	

	
	Type 2 Diabetes Mellitus
	E11
	Diabetes Mellitus, Glycosuria, Type 2 Diabetes, Type 2 Diabetes Mellitus, T2D, DM, T2DM

	
	Hypertension
	I10-I15
	Hypertension

	
	Diagnosis Of Hyperlipidemia
	E78
	High Cholesterol, Hyperlipidemia, Elevated Lipids, Cholesterolemia, Elevated Blood Lipids, Hypercholesterolemia, Cholesterol Syndrome, Mildly Elevated Blood Lipids, Hyperlipoproteinemia, High Cholesterol, Elevated Blood Lipids, Hyperlipemia, Hypertriglyceridemia, Dyslipidemia, Hyperlipidemia, High Triglycerides, Abnormal Blood Lipids, Abnormal Lipid Metabolism, Triglyceridemia, Lipid Metabolism Disorder, Lipoprotein Metabolism Disorder, Hyperlipidemia, Lipid Metabolism Disorder, Lipoprotein Deficiency, Lipid Metabolism Disorder

	Comorbidities
	
	

	
	Cardiovascular Disease
	I20-I25, I30-I52
	All mentioned cardiovascular disease

	
	Abnormal Liver Function
	R90-R94
	Abnormal Results of Liver Function Tests

	
	Viral Hepatitis
	B15-B19
	Viral Hepatitis, Acute Hepatitis A, Acute Hepatitis B, Other Acute Viral Hepatitis, Chronic Viral Hepatitis, Unspecified Viral Hepatitis, Hepatitis A, Hepatitis B

	
	Chronic Kidney Disease
	N03-N05, N11, N18, N19, I12, I13, D59.3, P96.0, R39.2, O10.2, O10.3
	Chronic Kidney Disease, Chronic Pyelonephritis, Hypertensive Nephropathy, Chronic Renal Insufficiency, Nephrotic Syndrome, Diabetic Nephropathy, Chronic Renal Failure, Chronic Kidney Wind (Note: This term may not have a direct medical equivalent in English), Diabetic Kidney Disease, Chronic Renal Failure, Nephritis Syndrome, Chronic Kidney Disease due to Diabetes, Chronic Kidney Failure, Renal Failure, Diabetic Kidney, Chronic Renal Function Decline, Renal Failure, Dialysis, Chronic Nephritis, Renal Failure, Hemodialysis, Chronic Glomerulonephritis, Kidney Disease Stage III, Hemodialysis, Chronic Kidney Damage,  Chronic Kidney Disease, Hypertensive Kidney Disease

	
	Osteoporosis
	M80-M85
	Osteoporosis without Pathological Fractures, Osteoporosis with Pathological Fractures，Osteoporosis Due to Diseases Classified Elsewhere

	
	Hypothyroidism
	E00-E07
	Subclinical Iodine Deficiency Hypothyroidism with Mild Clinical Symptoms, Drug-Induced and Other Exogenous Hypothyroidism, Other Hypothyroidism

	
	Cirrhosis
	K70-K77
	Liver Cirrhosis, Liver Fibrosis and Hardening

	
	Obstructive Sleep Apnea Syndrome
	G47.3
	Sleep Apnea, Obstructive Sleep Apnea, Obstructive Sleep Apnea Syndrome

	
	Polycystic Ovarian Syndrome
	E28.2
	Polycystic Ovarian Syndrome

	　
	Chronic Obstructive Pulmonary Disease
	J44
	Chronic obstructive pulmonary disease

	All Cancer
	
	

	Hepatic Carcinoma
	
	

	
	Hepatocellular Carcinoma
	C22.0
	Liver cancer, Hepatocellular carcinoma, Small cell liver carcinoma, HCC, Malignant liver tumor, Liver CA, Cholangiocarcinoma, Malignant cholangiocarcinoma, Intrahepatic cholangiocarcinoma, Malignant intrahepatic cholangiocarcinoma, Extrahepatic cholangiocarcinoma, Malignant hepatic cell tumor, Primary malignant liver tumor, Malignant tumor of the liver, Moderately differentiated mass-forming cholangiocarcinoma, Poorly differentiated hepatocellular

	
	Intrahepatic Cholangiocarcinoma
	C22.1
	Intrahepatic bile duct cancer, Malignant intrahepatic bile duct tumor, Intrahepatic bile duct CA, Intrahepatic bile duct carcinoma, Malignant intrahepatic bile duct carcinoma, Intrahepatic bile duct cell CA, Intrahepatic bile duct adenocarcinoma, Intrahepatic bile duct adenocarcinoma CA, Intrahepatic bile duct small cell carcinoma, Malignant intrahepatic bile duct small cell tumor.

	Extrahepatic Carcinoma
	
	

	Digestive System Neoplasm
	
	

	
	Colorectal Carcinoma
	C18-C20
	Colorectal cancer, Colon cancer, Rectal cancer, Malignant colon tumor, Moderately differentiated adenocarcinoma of the colon, Malignant colon tumor, Cecal cancer, Malignant tumor of the cecum, Tubular adenocarcinoma of the cecum, Poorly differentiated ulcerative adenocarcinoma of the cecum, Mucinous adenocarcinoma of the cecum, Adenocarcinoma of the cecum, Moderately differentiated adenocarcinoma of the cecum, Descending colon CA, Descending colon cancer, Malignant tumor of the descending colon, Tubular adenocarcinoma of the descending colon, Moderately differentiated adenocarcinoma of the descending colon, Colon CA, Colon adenocarcinoma, Colonmalignant tumor, Appendiceal cancer, Malignant appendiceal tumor, Appendiceal adenocarcinoma, Cecal cancer, Malignant cecal tumor, Ascending colon adenocarcinoma, Ascending colon CA, Ascending colon cancer, Malignant tumor of the ascending colon, Cecal cancer, Malignant tumor of the cecum, Descending colon cancer, Malignant tumor of the descending colon, Moderately differentiated tubular adenocarcinoma of the descending colon, Colon CA, Hepatic flexure cancer, Malignant rectal tumor, Rectal CA, Rectal adenocarcinoma, Mucinous adenocarcinoma of the rectum

	
	Gastric Carcinoma
	C16
	Gastric cancer, Fundic cancer, GC, Malignant gastric tumor, Gastric CA, Cardia cancer, Malignant tumor of the cardia, Cardia CA, Cardiac adenocarcinoma, Antrum cancer, Malignant tumor of the antrum, Poorly differentiated adenocarcinoma of the antrum, Body cancer of the stomach, Malignant tumor of the gastric body, Malignant fundic tumor, Gastric adenocarcinoma, Antral adenocarcinoma, Poorly differentiated adenocarcinoma of the stomach, Gastric tumor, Malignant, Cardia tumor

	
	Pancreatic Carcinoma
	C25
	Pancreatic cancer, Pancreatic carcinoma, Malignant tumor of the pancreatic neck, Malignant pancreatic tumor, Malignant pancreatic neoplasm, Body of the pancreas cancer, Malignant tumor of the pancreatic body, Head of the pancreas CA, Head of the pancreas cancer, Malignant tumor of the pancreatic head, Malignant tumor of the pancreatic tail, Pancreatic CA.

	
	Esophageal Carcinoma
	C15
	Esophageal cancer, Esophageal CA, Esophagus CA, Malignant esophageal tumor, Malignant tumor of the esophagus, Esophageal squamous cell carcinoma, Esophageal adenocarcinoma, Squamous cell carcinoma of the esophagus, Adenocarcinoma of the esophagus, Undifferentiated carcinoma of the esophagus, Small cell carcinoma of the esophagus, Undifferentiated esophageal carcinoma, Small cell esophageal carcinoma.

	
	Extrahepatic Cholangiocarcinoma
	C24.0
	Extrahepatic bile duct cancer, Malignant extrahepatic bile duct tumor, Extrahepatic bile duct CA, Extrahepatic bile duct carcinoma, Extrahepatic bile duct adenocarcinoma, Hilar bile duct CA, Hilar bile duct CA, Hilar bile duct cancer, Malignant hilar bile duct tumor, Malignant common bile duct tumor, Malignant hepatic duct tumor, Malignant cystic duct tumor, Malignant common bile duct tumor, Malignant extrahepatic bile duct tumor, Malignant hepatobiliary tumor, Malignant hilar bile duct tumor, Common bile duct cancer, Common bile duct CA, Lower common bile duct cancer, Lower common bile duct CA, Common bile duct adenocarcinoma, Cholangiocarcinoma, Bile duct cell carcinoma, Lower bile duct cancer, Hepatic duct cancer, Malignant hepatic duct tumor.

	
	Gallbladder Carcinoma
	C23
	Gallbladder cancer, Gallbladder adenocarcinoma, Gallbladder cystadenocarcinoma, Gallbladder squamous cell carcinoma, Gallbladder cystic squamous cell carcinoma, Gallbladder CA, Malignant gallbladder tumor.

	Urologic Neoplasms
	
	

	
	Renal Carcinoma
	C64, C65
	Kidney cancer, Renal cell carcinoma, RCC, Renal parenchymal epithelial tumor, Malignant kidney tumor, Clear cell carcinoma of the kidney, Kidney CA, Secondary malignant kidney tumor, Malignant renal tumor, Kidney tumor, Malignant

	
	Bladder Cancer
	C67
	Bladder cancer, Malignant bladder tumor, Bladder CA, Malignant tumor of the bladder dome, Malignant tumor of the bladder neck, Malignant tumor of the anterior wall of the bladder, Malignant tumor of the bladder trigone, Transitional cell carcinoma of the bladder, Malignant tumor of the posterior wall of the bladder, Malignant tumor crossing the bladder neck, Malignant tumor of the lateral wall of the bladder, Bladder adenocarcinoma, Malignant tumor of the ureteral orifice, Urachal carcinoma, Multiple malignant tumors of the bladder.

	
	Ureteral Carcinoma
	C66
	Ureteral cancer, Malignant ureteral tumor, Ureteral CA.

	Female Reproductive Carcinoma
	
	

	
	Cervical Cancer
	C53
	Cervical cancer, Malignant cervical tumor, Cervical CA, Cervical adenocarcinoma, Cervical squamous cell carcinoma, Well-differentiated cervical adenocarcinoma, Poorly differentiated squamous cell carcinoma of the cervix, Moderately differentiated squamous carcinoma, Moderately differentiated squamous cell carcinoma of the cervix, Non-keratinizing squamous cell carcinoma of the cervix.

	
	Endometrial Cancer
	C54, C55
	Uterine cancer, Malignant endometrial tumor, Endometrial CA, Endometrial wall carcinoma, Endometrial adenocarcinoma, Endometrioid adenocarcinoma, Moderately differentiated endometrial adenocarcinoma, Well-differentiated endometrial adenocarcinoma, Mixed endometrial carcinoma, Serous endometrial adenocarcinoma, Endometrioid carcinoma, Endometrial stromal sarcoma, Serous carcinoma of the endometrium, Poorly differentiated endometrial adenocarcinoma, High-grade serous endometrial carcinoma, Clear cell carcinoma of the endometrium, Moderately differentiated endometrioid adenocarcinoma, Uterine body cancer, Malignant uterine tumor, Uterine body CA, Endometrial epithelial carcinoma.

	
	Ovarian Cancer
	C56
	Ovarian cancer, Malignant ovarian tumor, Ovarian CA, Recurrent malignant ovarian tumor, High-grade serous ovarian cancer, High-grade serous papillary adenocarcinoma of the ovary, Poorly differentiated serous adenocarcinoma of the ovary, Secondary malignant ovarian tumor, Serous adenocarcinoma of the ovary, Serous cystadenocarcinoma of the ovary, Granulosa cell tumor of the ovary, Papillary cystadenocarcinoma of the ovary, Clear cell carcinoma of the ovary, Ovarian adenocarcinoma, Mucinous adenocarcinoma of the ovary, Small cell carcinoma of the ovary

	Hematologic Neoplasms
	
	

	
	Leukemia 
	C91-C96
	Leukemia, Blood cancer, Chronic lymphocytic leukemia (CLL), Acute myeloid leukemia (AML).

	
	Lymphoma
	C81-C88
	Lymphoma, Malignant lymphoma, (Non-)Hodgkin lymphoma, Diffuse large B-cell lymphoma.

	
	Myeloma
	C90.0
	Multiple myeloma.

	Others System
	
	

	
	Lung Cancer
	C34
	Lung cancer, Lung Ca, RLC, LLC, Malignant lung tumor, Poorly differentiated lung cancer, Lung squamous cell carcinoma, Lung squamous cell carcinoma, Lung non-small cell carcinoma, Lung adenocarcinoma, Lung small cell carcinoma, Central type lung squamous cell carcinoma, Poorly differentiated squamous cell carcinoma of the lower lobe of the lung, Lung small cell carcinoma, Recurrent malignant lung tumor, Alveolar cell carcinoma, Multiple metastatic lung cancer, Poorly differentiated adenocarcinoma of the lung, Malignant bronchial tumor, Alveolar adenocarcinoma, Lung tumor, Malignant

	
	Thyroid Cancer
	C73
	Thyroid cancer, Malignant thyroid tumor, Thyroid CA, Thyroid carcinoma, Thyroid carcinoma, Multiple malignant thyroid tumors, Papillary thyroid carcinoma, Thyroid adenocarcinoma, Malignant thyroid tumor.

	
	Breast Cancer 
	C50
	Breast cancer, Malignant breast tumor, BC, Malignant tumor of the breast, Breast carcinoma, Breast CA, Mammary CA, Invasive ductal carcinoma, Invasive ductal carcinoma of the breast, Invasive breast cancer, Malignant tumor of the mammary gland, Ductal carcinoma of the breast, Malignant tumor of the upper inner quadrant of the breast, Malignant breast tumor, Breast tumor, Malignant

	
	Prostate Cancer 
	C61
	Prostate cancer, PC, Malignant prostate tumor, Prostate CA, Poorly differentiated prostate adenocarcinoma, Recurrent malignant prostate tumor, Prostate adenocarcinoma, Moderately differentiated prostate cancer, Prostate metastatic cancer, Prostate tumor, Malignant

	
	Oropharyngeal Cancer
	C00-C10
	Palate cancer, Nasal cancer, Pharyngeal cancer, Malignant nasal tumor, Malignant pharyngeal tumor, Nasal CA, Pharyngeal CA, Buccal cancer, Tongue cancer, Gingival cancer, Floor of mouth cancer, Oral cancer, Malignant palate tumor, Malignant buccal tumor, Malignant tongue tumor, Malignant gingival tumor, Malignant floor of mouth tumor, Malignant oral tumor, Palate CA, Buccal CA, Tongue CA, Gingival CA, Floor of mouth CA, Oral CA.

	　
	Laryngeal Cancer
	C32
	Laryngeal cancer, Malignant laryngeal tumor, Laryngeal CA, Supraglottic cancer, Glottic cancer, Subglottic cancer, Vocal cord cancer, Malignant supraglottic tumor, Malignant glottic tumor, Malignant subglottic tumor, Malignant vocal cord tumor.
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[bookmark: _Toc218324534][bookmark: _Hlk204621850]Ascertainment of pharmacological treatments of the metabolic dysfunction
We identified agents primarily through their action receptors or pharmacological classification and searched our database for prescriptions using relevant keywords, as detailed in supplementary table 2. Furthermore, various combination medications are utilized in clinical practice. Therefore, we manually categorized them in our study.
Included comorbidities
As indicated by previous studies on the natural history of NAFLD or MASLD, various comorbidities coexist or interact bidirectionally with cardiometabolic factors1. These include cardiovascular disease (CVD), abnormal liver function, viral hepatitis, cirrhosis, chronic kidney disease (CKD), obstructive sleep apnea (OSA), polycystic ovarian syndrome (PCOS), H. pylori infection, autoimmune hepatitis, and chronic obstructive pulmonary disease (COPD). Due to the leakage of smoking data in our database, COPD has been considered a proxy for smoking in this study2
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