
Supplementary Table 1. Cohort construction, covariates, and outcome code lists (TriNetX) 

This table lists the coded terms used to define the exposure and comparator cohorts, exclusion criteria, propensity-score matching covariates, and outcomes in 

the TriNetX US Collaborative Network analysis. 

Domain Concept Data type Code system Code Term/description 
Cohort definition (both 

cohorts) 
Age Demographics TriNetX >=18 years Age at least 18 years (most recent occurrence) 

Cohort definition (both 

cohorts) 
Liver cirrhosis Diagnosis ICD-10-CM K74 Fibrosis and cirrhosis of liver 

Cohort definition (both 

cohorts) 
Liver cirrhosis Diagnosis ICD-10-CM K70.3 Alcoholic cirrhosis of liver 

Exposure definition 

(SGLT2i cohort) 
SGLT2 inhibitor exposure Medication ATC A10BK Sodium-glucose co-transporter 2 (SGLT2) inhibitors 

Comparator definition 

(No SGLT2i cohort) 
No SGLT2 inhibitor exposure Medication ATC A10BK Sodium-glucose co-transporter 2 (SGLT2) inhibitors 

(absence required) 
Exclusion criteria (both 

cohorts) 
Liver transplant status Diagnosis ICD-10-CM Z94.4 Liver transplant status 

Exclusion criteria (both 

cohorts) 
Renal dialysis dependence Diagnosis ICD-10-CM Z99.2 Dependence on renal dialysis 

Exclusion criteria (both 

cohorts) 
Hemodialysis Procedure ICD-9-CM 39.95 Hemodialysis 

Exclusion criteria (both 

cohorts) 
Hemodialysis procedures Procedure CPT 1012752 Hemodialysis Procedures 

Exclusion criteria (both 

cohorts) 
Primary biliary cholangitis/cirrhosis Diagnosis ICD-10-CM K74.3 Primary biliary cirrhosis 

Exclusion criteria (both 

cohorts) 
Primary sclerosing cholangitis Diagnosis ICD-10-CM K83.01 Primary sclerosing cholangitis 

Exclusion criteria (both 

cohorts) 
Kidney transplant status Diagnosis ICD-10-CM Z94.0 Kidney transplant status 

Outcome All-cause mortality Demographics TriNetX Deceased Deceased status 
Outcome Inpatient encounter (hospitalization) Visit HL7 v3 VisitType:IMP Visit: Inpatient Encounter 
Outcome Ascites Diagnosis ICD-10-CM R18 Ascites 
Outcome Paracentesis Procedure ICD-10-PCS 0W9G3ZZ Drainage of Peritoneal Cavity, Percutaneous Approach 
Outcome Jaundice Diagnosis ICD-10-CM R17 Unspecified jaundice 
Outcome Spontaneous bacterial peritonitis Diagnosis ICD-10-CM K65.2 Spontaneous bacterial peritonitis 
Outcome Esophageal varices with bleeding Diagnosis ICD-10-CM I85.01 Esophageal varices with bleeding 
Outcome Hepatic encephalopathy Diagnosis ICD-10-CM K76.82 Hepatic encephalopathy 
Outcome Hepatorenal syndrome Diagnosis ICD-10-CM K76.7 Hepatorenal syndrome 
Outcome Hepatocellular carcinoma Diagnosis ICD-10-CM C22.0 Liver cell carcinoma 
Outcome Acute kidney failure Diagnosis ICD-10-CM N17 Acute kidney failure 
Outcome Urinary tract infection Diagnosis ICD-10-CM N39.0 Urinary tract infection, site not specified 



Outcome Diabetic ketoacidosis Diagnosis ICD-10-CM E11.1 Type 2 diabetes mellitus with ketoacidosis 
Outcome Esophageal varices (any) Diagnosis ICD-10-CM I85 Esophageal varices 
Outcome (laboratory) Aspartate aminotransferase (AST) Laboratory TNX 9047 Aspartate aminotransferase [Enzymatic activity/volume] 

in Serum or Plasma (most recent in window) 
Outcome (laboratory) Alanine aminotransferase (ALT) Laboratory TNX 9044 Alanine aminotransferase [Enzymatic activity/volume] 

in Serum/Plasma/Blood (most recent in window) 
Outcome (laboratory) Gamma-glutamyl transferase (GGT) Laboratory TNX 9051 Gamma glutamyl transferase [Enzymatic 

activity/volume] in Serum or Plasma (most recent in 

window) 
Outcome (laboratory) Total bilirubin Laboratory TNX 9050 Bilirubin.total [Mass/volume] in Serum/Plasma/Blood 

(most recent in window) 
Outcome (laboratory) Albumin Laboratory TNX 9045 Albumin [Mass/volume] in Serum/Plasma/Blood (most 

recent in window) 
Outcome (laboratory) INR Laboratory TNX 9032 INR in Plasma or Blood (most recent in window) 
Outcome (laboratory) Hemoglobin Laboratory TNX 9014 Hemoglobin [Mass/volume] in Blood (most recent in 

window) 
Outcome (laboratory) Platelets Laboratory TNX 9020 Platelets [#/volume] in Blood (most recent in window) 
Outcome (laboratory) Creatinine Laboratory TNX 9024 Creatinine [Mass/volume] in Serum/Plasma/Blood (most 

recent in window) 
Outcome (laboratory) eGFR (MDRD) Laboratory TNX 8001 Glomerular filtration rate/1.73 sq m predicted by 

creatinine-based formula (MDRD) (most recent in 

window) 
Outcome (laboratory) Sodium Laboratory TNX 9029 Sodium [Moles/volume] in Serum/Plasma/Blood (most 

recent in window) 
PSM covariate Age at index Demographics TriNetX AI Age at Index 
PSM covariate Race Demographics LOINC 2106-3 White 
PSM covariate Race Demographics TriNetX UNK Unknown Race 
PSM covariate Sex Demographics TriNetX F Female 
PSM covariate Race Demographics LOINC 2054-5 Black or African American 
PSM covariate Ethnicity Demographics LOINC 2135-2 Hispanic or Latino 
PSM covariate Sex Demographics TriNetX M Male 
PSM covariate Race Demographics LOINC 2028-9 Asian 
PSM covariate Type 2 diabetes mellitus Diagnosis ICD-10-CM E11 Type 2 diabetes mellitus 
PSM covariate Heart failure Diagnosis ICD-10-CM I50 Heart failure 
PSM covariate Alcoholic liver disease Diagnosis ICD-10-CM K70 Alcoholic liver disease 
PSM covariate Fatty liver disease Diagnosis ICD-10-CM K76.0 Fatty (change of) liver, not elsewhere classified 
PSM covariate Nonalcoholic steatohepatitis Diagnosis ICD-10-CM K75.81 Nonalcoholic steatohepatitis (NASH) 
PSM covariate Chronic hepatitis B Diagnosis ICD-10-CM B18.1 Chronic viral hepatitis B without delta-agent 
PSM covariate Chronic hepatitis C Diagnosis ICD-10-CM B18.2 Chronic viral hepatitis C 
PSM covariate Autoimmune hepatitis Diagnosis ICD-10-CM K75.4 Autoimmune hepatitis 
PSM covariate Hypertension Diagnosis ICD-10-CM I10 Essential (primary) hypertension 
PSM covariate Ischemic heart disease Diagnosis ICD-10-CM I20-I25 Ischemic heart diseases 
PSM covariate Chronic kidney disease Diagnosis ICD-10-CM N18 Chronic kidney disease (CKD) 



PSM covariate Overweight and obesity Diagnosis ICD-10-CM E66 Overweight and obesity 
PSM covariate Tobacco use Diagnosis ICD-10-CM Z72.0 Tobacco use 
PSM covariate Alcohol related disorders Diagnosis ICD-10-CM F10 Alcohol related disorders 
PSM covariate Socioeconomic/psychosocial hazards Diagnosis ICD-10-CM Z55-Z65 Persons with potential health hazards related to 

socioeconomic and psychosocial circumstances 
PSM covariate Jaundice Diagnosis ICD-10-CM R17 Unspecified jaundice 
PSM covariate Ascites Diagnosis ICD-10-CM R18 Ascites 
PSM covariate Esophageal varices with bleeding Diagnosis ICD-10-CM I85.01 Esophageal varices with bleeding 
PSM covariate Spontaneous bacterial peritonitis Diagnosis ICD-10-CM K65.2 Spontaneous bacterial peritonitis 
PSM covariate Hepatic encephalopathy Diagnosis ICD-10-CM K76.82 Hepatic encephalopathy 
PSM covariate Hepatocellular carcinoma Diagnosis ICD-10-CM C22.0 Liver cell carcinoma 
PSM covariate Hepatorenal syndrome Diagnosis ICD-10-CM K76.7 Hepatorenal syndrome 
PSM covariate Esophageal varices without bleeding Diagnosis ICD-10-CM I85.00 Esophageal varices without bleeding 
PSM covariate TIPS Procedure CPT 37182 Insertion of transvenous intrahepatic portosystemic 

shunt(s) (TIPS) 
PSM covariate Loop diuretics Medication TriNetX 

medication class 
CV702 LOOP DIURETICS 

PSM covariate Potassium-sparing diuretics Medication TriNetX 

medication class 
CV704 POTASSIUM SPARING/COMBINATIONS 

DIURETICS 
PSM covariate Beta blockers Medication TriNetX 

medication class 
CV100 BETA BLOCKERS/RELATED 

PSM covariate ACE inhibitors Medication TriNetX 

medication class 
CV800 ACE INHIBITORS 

PSM covariate Angiotensin II inhibitors Medication TriNetX 

medication class 
CV805 ANGIOTENSIN II INHIBITOR 

PSM covariate Sacubitril Medication TriNetX 1656328 sacubitril 
PSM covariate Metformin Medication TriNetX 6809 metformin 
PSM covariate Insulin Medication TriNetX 

medication class 
HS501 INSULIN 

PSM covariate GLP-1 analogues Medication ATC A10BJ Glucagon-like peptide-1 (GLP-1) analogues 
PSM covariate DPP-4 inhibitors Medication ATC A10BH Dipeptidyl peptidase 4 (DPP-4) inhibitors 
PSM covariate Sulfonylureas Medication ATC A10BB Sulfonylureas 
PSM covariate Statins Medication ATC C10AA HMG CoA reductase inhibitors 
PSM covariate Anticoagulants Medication TriNetX 

medication class 
BL110 ANTICOAGULANTS 

PSM covariate Antiplatelet agents Medication TriNetX 

medication class 
BL117 PLATELET AGGREGATION INHIBITORS 

PSM covariate Lactulose Medication TriNetX 6218 lactulose 
PSM covariate Rifaximin Medication TriNetX 35619 rifaximin 
PSM covariate Antivirals Medication TriNetX 

medication class 
AM800 ANTIVIRALS 

PSM covariate Body mass index Laboratory TriNetX 9083 BMI 
PSM covariate Left ventricular ejection fraction Laboratory TriNetX 2003 Left Ventricular Ejection Fraction (LVEF) (%) 



PSM covariate ALT Laboratory TNX 9044 Alanine aminotransferase 
PSM covariate AST Laboratory TNX 9047 Aspartate aminotransferase 
PSM covariate Total bilirubin Laboratory TNX 9050 Bilirubin.total 
PSM covariate Albumin Laboratory TNX 9045 Albumin 
PSM covariate Creatinine Laboratory TNX 9024 Creatinine 
PSM covariate eGFR (MDRD) Laboratory TNX 8001 Glomerular filtration rate/1.73 sq m predicted (MDRD) 
PSM covariate Platelets Laboratory TNX 9020 Platelets 
PSM covariate INR Laboratory TNX 9032 INR 
PSM covariate Hemoglobin A1c Laboratory TriNetX 9037 Hemoglobin A1c/Hemoglobin.total in Blood 
PSM covariate Sodium Laboratory TNX 9029 Sodium 

 



Supplementary Table 2.  Baseline characteristics of patients in the SGLT2i-cirrhosis cohort and 

non–SGLT2i-cirrhosis control cohort before and after propensity score matching. 

Characteristic Before propensity score matching After propensity score matching 

 
SGLT2i 

(n=29,420) 

No SGLT2i 

(n=520,446) 
SMD 

SGLT2i 

(n=24,559) 

No SGLT2i 

(n=24,559) 
SMD 

Demographics 

Age at index, years (mean ± SD) 63.8 ± 11.5 59.6 ± 13.5 0.34 63.8 ± 11.6 64.4 ± 12.3 0.057 

Male, n (%) 17,155 (58.3) 293,097 (56.3) 0.04 14,119 (57.5) 13,897 (56.6) 0.018 

Female, n (%) 11,310 (38.4) 208,357 (40.0) 0.033 9,666 (39.4) 9,929 (40.4) 0.022 

Race/ethnicity, n (%) 

White 19,721 (67.0) 354,200 (68.1) 0.022 16,556 (67.4) 16,583 (67.5) 0.002 

Black or African American 4,089 (13.9) 59,544 (11.4) 0.074 3,332 (13.6) 3,253 (13.2) 0.009 

Hispanic or Latino 3,062 (10.4) 51,973 (10.0) 0.014 2,516 (10.2) 2,586 (10.5) 0.009 

Unknown 2,736 (9.3) 59,268 (11.4) 0.069 2,285 (9.3) 2,338 (9.5) 0.007 

Asian 1,346 (4.6) 19,116 (3.7) 0.045 1,154 (4.7) 1,087 (4.4) 0.013 

Comorbidities and liver disease features, n (%) 

Type 2 diabetes mellitus 20,861 (70.9) 87,164 (16.7) 1.303 16,413 (66.8) 17,203 (70.0) 0.069 

Heart failure 12,181 (41.4) 39,458 (7.6) 0.855 9,071 (36.9) 9,410 (38.3) 0.028 

Alcoholic liver disease 4,791 (16.3) 22,812 (4.4) 0.399 3,318 (13.5) 3,096 (12.6) 0.027 

Fatty liver 10,427 (35.4) 61,592 (11.8) 0.578 7,852 (32.0) 7,763 (31.6) 0.008 

Nonalcoholic steatohepatitis 6,110 (20.8) 12,815 (2.5) 0.596 3,851 (15.7) 3,596 (14.6) 0.029 

Chronic viral hepatitis B 677 (2.3) 7,449 (1.4) 0.064 558 (2.3) 510 (2.1) 0.013 

Chronic viral hepatitis C 3,170 (10.8) 44,674 (8.6) 0.074 2,563 (10.4) 2,506 (10.2) 0.008 

Autoimmune hepatitis 388 (1.3) 4,552 (0.9) 0.043 325 (1.3) 324 (1.3) <0.001 

Essential hypertension 22,174 (75.4) 170,140 (32.7) 0.948 17,785 (72.4) 18,113 (73.8) 0.03 

Ischemic heart disease 13,290 (45.2) 58,550 (11.2) 0.814 10,080 (41.0) 10,241 (41.7) 0.013 

Chronic kidney disease 9,025 (30.7) 33,467 (6.4) 0.656 6,724 (27.4) 6,868 (28.0) 0.013 

Overweight/obesity 14,134 (48.0) 70,558 (13.6) 0.805 10,798 (44.0) 10,894 (44.4) 0.008 

Tobacco use 3,154 (10.7) 22,574 (4.3) 0.244 2,380 (9.7) 2,326 (9.5) 0.007 



Alcohol-related disorders 4,755 (16.2) 59,752 (11.5) 0.136 3,678 (15.0) 3,521 (14.3) 0.018 

Socioeconomic/psychosocial hazards 2,635 (9.0) 13,985 (2.7) 0.27 1,854 (7.5) 1,872 (7.6) 0.003 

Jaundice 985 (3.3) 12,233 (2.4) 0.06 791 (3.2) 774 (3.2) 0.004 

Ascites 5,820 (19.8) 29,914 (5.7) 0.43 4,094 (16.7) 4,067 (16.6) 0.003 

Esophageal varices without bleeding 2,966 (10.1) 11,035 (2.1) 0.337 1,957 (8.0) 1,856 (7.6) 0.015 

Esophageal varices with bleeding 528 (1.8) 1,898 (0.4) 0.139 324 (1.3) 298 (1.2) 0.009 

Spontaneous bacterial peritonitis 293 (1.0) 1,270 (0.2) 0.096 197 (0.8) 178 (0.7) 0.009 

Hepatic encephalopathy 1,225 (4.2) 2,765 (0.5) 0.242 686 (2.8) 633 (2.6) 0.013 

Hepatocellular carcinoma 1,146 (3.9) 12,051 (2.3) 0.091 869 (3.5) 854 (3.5) 0.003 

Hepatorenal syndrome 220 (0.7) 796 (0.2) 0.089 129 (0.5) 115 (0.5) 0.008 

Procedures, n (%) 

Transjugular intrahepatic 

portosystemic shunt (TIPS) 
151 (0.5) 374 (0.1) 0.082 72 (0.3) 68 (0.3) 0.003 

Medications, n (%) 

Loop diuretics 14,996 (51.0) 79,818 (15.3) 0.818 11,406 (46.4) 11,582 (47.2) 0.014 

Potassium-sparing diuretics 9,341 (31.8) 41,574 (8.0) 0.624 6,610 (26.9) 6,433 (26.2) 0.016 

Beta-blockers 18,646 (63.4) 116,946 (22.5) 0.908 14,580 (59.4) 14,932 (60.8) 0.029 

ACE inhibitors 10,906 (37.1) 66,905 (12.9) 0.583 8,653 (35.2) 8,901 (36.2) 0.021 

Angiotensin II receptor blockers 10,748 (36.5) 41,314 (7.9) 0.732 7,968 (32.4) 7,986 (32.5) 0.002 

Sacubitril/valsartan 2,413 (8.2) 1,581 (0.3) 0.399 1,301 (5.3) 1,053 (4.3) 0.047 

Metformin 13,302 (45.2) 40,720 (7.8) 0.935 10,099 (41.1) 10,465 (42.6) 0.03 

Insulin 16,070 (54.6) 59,466 (11.4) 1.034 12,155 (49.5) 12,616 (51.4) 0.038 

GLP-1 receptor agonists 5,580 (19.0) 7,426 (1.4) 0.606 3,588 (14.6) 3,357 (13.7) 0.027 

DPP-4 inhibitors 4,341 (14.8) 8,713 (1.7) 0.491 3,153 (12.8) 3,193 (13.0) 0.005 

Sulfonylureas 6,385 (21.7) 17,703 (3.4) 0.575 4,847 (19.7) 5,041 (20.5) 0.02 

HMG-CoA reductase inhibitors 

(statins) 
18,659 (63.4) 86,513 (16.6) 1.087 14,526 (59.1) 14,842 (60.4) 0.026 

Anticoagulants 17,166 (58.3) 110,691 (21.3) 0.818 13,364 (54.4) 13,559 (55.2) 0.016 

Platelet aggregation inhibitors 14,342 (48.7) 78,904 (15.2) 0.772 11,071 (45.1) 11,299 (46.0) 0.019 



Lactulose 4,500 (15.3) 31,013 (6.0) 0.306 3,281 (13.4) 3,246 (13.2) 0.004 

Rifaximin 2,000 (6.8) 11,737 (2.3) 0.22 1,340 (5.5) 1,298 (5.3) 0.008 

Antivirals 5,025 (17.1) 37,001 (7.1) 0.309 3,876 (15.8) 3,827 (15.6) 0.005 

Laboratory measures (mean ± SD) 

Body mass index (kg/m²) 32.3 ± 7.9 29.8 ± 7.6 0.32 32.0 ± 7.9 32.2 ± 8.0 0.016 

Left ventricular ejection fraction (%) 49.9 ± 17.4 58.0 ± 13.0 0.526 51.2 ± 16.9 52.4 ± 16.8 0.073 

Alanine aminotransferase (U/L) 38.1 ± 72.3 53.1 ± 104.5 0.167 39.1 ± 74.7 41.9 ± 99.2 0.031 

Aspartate aminotransferase (U/L) 41.0 ± 67.7 66.4 ± 151.2 0.217 41.9 ± 69.2 49.0 ± 157.0 0.059 

Total bilirubin (mg/dL) 1.0 ± 1.2 1.4 ± 2.7 0.203 1.0 ± 1.3 1.0 ± 1.7 0.047 

Serum albumin (g/dL) 3.8 ± 0.6 3.7 ± 0.7 0.151 3.8 ± 0.6 3.7 ± 0.7 0.155 

Serum creatinine (mg/dL) 1.1 ± 0.5 0.9 ± 1.2 0.125 1.0 ± 0.5 1.1 ± 1.0 0.055 

eGFR, MDRD (mL/min/1.73 m²) 73.6 ± 30.0 85.3 ± 34.3 0.364 74.4 ± 30.3 73.9 ± 32.0 0.016 

Platelet count (×10⁹/L) 187.6 ± 91.0 187.7 ± 97.7 0.001 189.2 ± 91.7 189.5 ± 94.3 0.004 

INR 1.3 ± 0.5 1.2 ± 0.5 0.028 1.3 ± 0.5 1.3 ± 0.5 0.025 

Hemoglobin A1c (%) 7.4 ± 1.9 6.3 ± 1.8 0.618 7.3 ± 1.9 7.1 ± 1.9 0.128 

Serum sodium (mmol/L) 137.7 ± 3.7 138.0 ± 3.9 0.089 137.7 ± 3.7 138.0 ± 3.7 0.077 

Abbreviations: SGLT2i, sodium-glucose cotransporter-2 inhibitor; SMD, standardized mean difference; ACE, angiotensin-converting enzyme; 

ARB, angiotensin II receptor blocker; GLP-1, glucagon-like peptide-1; DPP-4, dipeptidyl peptidase-4; eGFR, estimated glomerular filtration 

rate; MDRD, Modification of Diet in Renal Disease. 

 


