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Sodium-glucose cotransporter-2 inhibitors versus 

beta blockers use for hepatocellular carcinoma risk 

among people with hepatitis B or C virus infection 

and diabetes mellitus 
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Table S1. Definitions of diseases and medications 

Algorithm: 1 hospitalization or at least 3 outpatient visits 

Disease ICD-9-CM ICD-10-CM 

Diabetes mellitus 250 E08-E13 

Hepatic B virus 070.2, 070.3, V02.61 B16.0-B16.2, B16.9, B18.0, B18.1, 

B19.10, B19.11, Z22.51 

Hepatic C virus 070.41, 070.44, 070.51, 070.54, 

V02.62 

B17.10, B17.11, B18.2, B19.20, 

B19.21, Z22.52 

Hepatocellular carcinoma# 155, 197.7 C22, C78.7, C7B.02 

Hyperlipidemia 272.0-272.4 E78.0-E78.5 

Hypertension 401-405 I10-I15 

Obesity 278 E65-E68 

Coronary heart disease 410-414 I20-I25 

Chronic obstructive 

pulmonary disease 

491, 492, 496 J41-J44 

Chronic kidney disease 585 N18 

Chronic liver disease and 

cirrhosis 

571 K70, K73, K74, K75.4, K75.81, K76.0, 

K76.89, K76.9 

Alcohol-related disorders 291, 303, 305.0, 571.0-571.3, 

790.3, V11.3, V79.1 

F10, K70, R78.0, Z65.8 

#: at least one catastrophic illness registry 

Algorithm: At least 1 medication claim 

Medication ATC code 

Sodium glucose cotransporter 2 

inhibitors 

A10BK01-A10BK04, A10BD15, A10BD19-A10BD21, A10BD24 

β-blockers C07 

α-glucosidase inhibitors A10BF01, A10BF02 

Biguanides A10BA02, A10BA03, A10BD, A10BD02, A10BD03, A10BD05, 

A10BD07-A10BD11, A10BD13, A10BD15, A10BD19- A10BD21, 

A10BD24 

Dipeptidyl peptidase-4 inhibitors A10BH01-A10BH05, A10BD07, A10BD08-A10BD11, A10BD13, 

A10BD19, A10BD21, A10BD24 
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Meglitinides A10BX02, A10BX03, A10BX08, A10BD 

Sulphonylureas A10BB01, A10BB02, A10BB03, A10BB05, A10BB07, A10BB08, 

A10BB09, A10BB12, A10BD02 

Thiazolidinediones A10BG02, A10BG03, A10BD05, A10BD09 

Glucagon-like peptide-1 receptor 

agonists 

A10BJ01, A10BJ02, A10BJ03, A10BJ05, A10BJ06, A10AE54 

Insulins A10AB01, A10AB04, A10AB05, A10AB06, A10AC01, 

A10AD01, A10AD05, A10AE04, A10AE05, A10AE06, A10AE54, 

N05BA91 

Table S2. Risk of HCC associated with SGLT2is or β-blockers among DM patients stratified by Metformin.

Metformin SGLT2is N IR# Crude HR (95% CI) Adjusted HR (95% CI) 

No No (β-blockers) 306 13.1 1 (Reference) 1 (Reference) 

No Yes 341 3.02 0.22(0.05, 1.06) 0.21(0.04, 0.99) 

Yes No (β-blockers) 6717 19.8 1.58(0.78, 3.18) 0.85(0.41, 1.77) 

Yes Yes 6682 5.21 0.42(0.20, 0.87)* 0.23(0.11, 0.48)*** 

Abbreviation: CI, confidence interval; DM, diabetes mellitus; HCC, 

hepatocellular carcinoma; HR, hazard ratios; IR, incidence rate; SGLT2i, 

sodium glucose cotransporter 2 inhibitors. 

*: P < 0.05; **: P < 0.01; ***: P < 0.001. 
#: per 1,000 person-years. 
$: Multivariate model including all variables listed above.


