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[bookmark: _Int_r7YKtHOx]Supplementary Figure 1. Flowchart illustrating the inclusion and exclusion criteria with the number of patients in each group. 
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Supplementary Figure 2. Kaplan–Meier cumulative incidence of alcohol-associated steatosis from the diagnosis of AUD, stratified by CUD vs. non-CU.[image: ]
Abbreviations: AUD, alcohol use disorder; AS; alcohol-related steatosis; CUD, cannabis use disorder; non-CU, non-cannabis users.

Supplementary Figure 3. Kaplan–Meier cumulative incidence of alcohol-associated hepatitis from the diagnosis of AUD, stratified by CUD vs. non-CU.[image: ]
Abbreviations: AH; alcohol-related hepatitis; AUD, alcohol use disorder; CUD, cannabis use disorder; non-CU, non-cannabis users.

Supplementary Figure 4 Kaplan–Meier cumulative incidence of alcohol-associated cirrhosis from the diagnosis of AUD, stratified by CUD vs. non-CU.[image: ]

Abbreviations: AC; alcohol-related cirrhosis; AUD, alcohol use disorder; CUD, cannabis use disorder; non-CU, non-cannabis users.

Supplementary Table 1. Variables used to define the study cohorts and their corresponding ICD-10 codes.
	Variable
	ICD-10 code

	AUD
	F10.1: Alcohol abuse
F10.2: Alcohol dependence

	CUD
	F12.1: Cannabis abuse
F12.2: Cannabis dependence

	CU
	F12.3: Cannabis use, unspecified

	Exclusion of pre-existing liver disease 
	K70: Alcoholic liver disease
K71: Toxic liver disease
K72: Hepatic failure, not elsewhere classified
K73: Chronic hepatitis, not elsewhere classified
K74: Fibrosis and cirrhosis of liver
K75: Other inflammatory liver diseases
K76: Other diseases of liver
K77: Liver disorders in diseases classified elsewhere
B15-B19: Viral hepatitis
R18.0: Other Ascites
K65.2: Spontaneous bacterial peritonitis
I85: Esophageal varices


Abbreviations: AUD, alcohol use disorder; CUD, cannabis use disorder; CU, cannabis users.
Supplementary Table 2. Covariate definitions and corresponding characteristic IDs (LOINC codes, ICD-10 codes, and other standardized identifiers) used for propensity score matching.
	Covariate
	Characteristic ID

	Age at Index
	AI

	White
	2106-3

	Female
	F

	Black or African American
	2054-5

	Hispanic or Latino
	2135-2

	Other Race
	2131-1

	Asian
	2028-9

	Nicotine dependence
	F17

	Depressive episode
	F32

	Other anxiety disorders
	F41

	Hypertensive diseases
	I10-I1A

	Cocaine related disorders
	F14

	Bipolar disorder
	F31

	Opioid related disorders
	F11

	Major depressive disorder, recurrent
	F33

	Other stimulant related disorders
	F15

	Overweight and obesity
	E66

	Sedative, hypnotic, or anxiolytic related disorders
	F13

	Hyperlipidemia, unspecified
	E78.5

	Schizophrenia
	F20

	Type 2 diabetes mellitus
	E11

	gabapentin
	25480

	topiramate
	38404

	baclofen
	1292

	naltrexone
	7243

	disulfiram
	3554

	acamprosate
	82819

	Blood Pressure, Systolic
	9085

	PLT
	9020

	sCr
	9024

	BMI
	9083

	ALT
	9044

	AST
	9047

	ALP
	9046

	Total bilirubin
	9050

	Albumin
	9045

	HDL
	9001

	Triglycerides
	9004

	INR
	9032

	HbA1c
	9037


Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; HDL, high-density lipoprotein; HbA1c, hemoglobin A1c; INR, international normalized ratio; PLT, platelet count; sCr, serum creatinine.

Supplementary Table 3. Variables used to define the study outcomes and their corresponding ICD-10 codes
	Outcome
	ICD-10 codes used in the primary analysis, selected based on previously published literature
	ICD-10 codes used in the sensitivity analysis, incorporating higher specificity definitions

	AS
	K70.0: Alcoholic fatty liver
K76.0: Fatty (change of) liver, not elsewhere classified
	K70.0: Alcoholic fatty liver

	AH
	K70.1: Alcoholic hepatitis
K70.4: Alcoholic Hepatic Failure
	K70.1: Alcoholic hepatitis
[bookmark: _Hlk197830379]K70.4: Alcoholic Hepatic Failure

	AC
	K70.30: Alcoholic cirrhosis of liver without ascites
K70.31: Alcoholic cirrhosis of liver with ascites
K74.60: Unspecified cirrhosis of liver
K74.69: Other cirrhosis of liver
	K70.30: Alcoholic cirrhosis of liver without ascites
K70.31: Alcoholic cirrhosis of liver with ascites

	ALD[1]
	[bookmark: _Hlk197830531]K70.1: Alcoholic hepatitis 
K70.2: Alcoholic fibrosis and sclerosis
K70.3: Alcoholic cirrhosis of liver 
K70.4: Alcoholic hepatic failure 
K74.60: Unspecified cirrhosis of liver
K74.69: Other cirrhosis of liver

	K70.0: Alcoholic fatty liver 
K70.1: Alcoholic hepatitis 
K70.2: Alcoholic fibrosis and sclerosis
K70.3: Alcoholic cirrhosis of liver 
K70.4: Alcoholic hepatic failure 

	Hepatic decompensation [2]
	[bookmark: _Hlk197830731]K70.31: Alcoholic cirrhosis with liver ascites
[bookmark: _Hlk197830738]K70.11: Alcoholic hepatitis with liver ascites
R18.8: Other ascites
K65.2: Spontaneous bacterial peritonitis
I85.01 Esophageal varices with bleeding
I85.11 Secondary esophageal varices with bleeding
I85.10: Secondary esophageal varices without Bleeding
I85.00: Esophageal varices without bleeding
I86.4: Gastric varices
K76.82: Hepatic encephalopathy
K70.41: Alcoholic hepatic failure with coma
K72.11: Chronic hepatic failure with coma
K72.91: Hepatic failure, unspecified with coma
B15.0: Hepatitis A with hepatic coma
B16.0: Acute hepatitis B with delta-agent with hepatic coma
B16.2: Acute hepatitis B without delta-agent with hepatic coma
B17.11: Acute hepatitis C with hepatic coma
B19.0: Unspecified viral hepatitis with hepatic coma
B19.11: Unspecified viral hepatitis B with hepatic coma
	K70.31: Alcoholic cirrhosis with liver ascites
K70.11: Alcoholic hepatitis with liver ascites
R18.8: Other ascites
K65.2: Spontaneous bacterial peritonitis
I85.01: Esophageal varices with bleeding
I85.11: Secondary esophageal varices with bleeding
K76.82: Hepatic encephalopathy
K70.40: Alcoholic hepatic failure without coma
K70.41: Alcoholic hepatic failure with coma

	Composite all-cause mortality 
	Deceased

	Deceased


Abbreviations: AC, alcohol-related cirrhosis; AH, alcohol-related hepatitis; ALD, alcohol-related liver disease; AS, alcohol-related steatosis.

Supplementary Table 4. Drugs of abuse and corresponding ICD-10 codes used to exclude patients with substance use disorders in the sensitivity analysis.
	Characteristic Name
	Characteristic ID

	Nicotine
	F17.2: Nicotine dependence

	Opioids
	F11.1: Opioid abuse
F11.2: Opioid dependence

	Cocaine
	F14.1: Cocaine abuse
F14.2: Cocaine dependence

	Methamphetamine/Stimulants
	F15.1: Other stimulant abuse
F15.2: Other stimulant dependence

	Benzodiazepines/Sedatives
	F13.1: Sedative, hypnotic, or anxiolytic abuse
F13.2: Sedative, hypnotic, or anxiolytic dependence



Supplementary Table 5. STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) checklist of items included in the reporting of this study.

	
	Item No.
	Recommendation
	Page 
No.
	Relevant text from manuscript

	Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1
	

	
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	3
	

	Introduction
	
	
	
	

	Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported                                                          
	4
	

	Objectives
	3
	State specific objectives, including any prespecified hypotheses
	5
	

	Methods
	
	
	
	

	Study design
	4
	Present key elements of study design early in the paper
	5
	“This retrospective cohort study used data from…”

	Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	5
	“... Complete data ... were extracted on May, 10 2025”

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	6
	“We included adult patients (aged ≥18 years) who were diagnosed with AUD between January 1, 2010, and January 1, 2022 “


	
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	
	“we selected cardiometabolic risk factors … including psychiatric comorbidities”

	Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	6,7 and Suppl Tabe 1-3
	

	Data sources/ measurement
	8
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	5,6,7
	

	Bias
	9
	Describe any efforts to address potential sources of bias
	6,7,8
	

	Study size
	10
	Explain how the study size was arrived at
	Suppl Fig.1
	

	Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	8
	

	Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	8,9
	

	
	
	(b) Describe any methods used to examine subgroups and interactions
	8
	

	
	
	(c) Explain how missing data were addressed
	6
	“To minimize the impact of missing data or misclassification, each covariate was captured…”

	
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	
	

	
	
	(e) Describe any sensitivity analyses
	8
	

	Results
	
	
	
	

	Participants
	13
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	Suppl Fig.1
	

	
	
	(b) Give reasons for non-participation at each stage
	Suppl Fig.1
	

	
	
	(c) Consider use of a flow diagram
	Suppl Fig.1
	

	Descriptive data
	14
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	9
	

	
	
	(b) Indicate number of participants with missing data for each variable of interest
	Table 1
	

	
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	9
	

	Outcome data
	15
	Cohort study—Report numbers of outcome events or summary measures over time
	Table 2-4
	

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	
	

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	
	

	Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	Table 2-4
	

	
	
	(b) Report category boundaries when continuous variables were categorized
	Table 1
	

	
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	
	

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	Table 5,6 and Suppl Table 8-12
	

	Discussion
	
	
	
	

	Key results
	18
	Summarise key results with reference to study objectives
	11
	

	Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	14,15
	

	Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	15
	

	Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	15
	

	Other information
	
	
	
	

	Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	2
	




Supplementary Table 6. Sensitivity analysis among AUD patients with GGT levels prior to index date: Hazard ratios and incidence rates of the primary and secondary outcomes over 3 years in CUD vs. non-CU.
	Outcome
	Events
	Incidence rate (1000PY)
	HR (95% CI)
	P-value
	Proportionality

	
	CUD
N= 902
	Non-CUD
N= 902
	CUD
	Non-CUD
	
	
	

	AS
	58
	99
	14.74
	27.19
	0.53 (0.38–0.73)
	<0.001
	0.08

	AH
	30
	46
	7.63
	12.62
	0.60 (0.38–0.95)
	0.03
	0.03

	AC
	36
	49
	9.15
	13.45
	0.68 (0.44–1.04)
	0.07
	0.17

	ALD
	58
	78
	14.74
	21.42
	0.69 (0.49–0.96)
	0.03
	0.10

	Hepatic decompensation
	44
	50
	11.18
	13.73
	0.81 (0.54–1.22)
	0.32
	0.11

	Composite all-cause mortality 
	60
	76
	16.48
	19.31
	0.87 (0.65–1.19)
	0.34
	0.06


Abbreviations: AC, alcohol-related cirrhosis; AH, alcohol-related hepatitis; ALD, alcohol-related liver disease; AS, alcohol-related steatosis; CI, confidence interval; CUD, cannabis use disorder; HR, hazard ratio; non-CU, non–cannabis user; PY, person-years.

Supplementary Table 7. Sensitivity analysis restricting the cohorts to patients aged ≥50 years: Hazard ratios and incidence rates of the primary and secondary outcomes over 3 years in AUD patients with CUD vs. non-CU.
	Outcome
	Events
	Incidence rate (1000PY)
	HR (95% CI)
	P-value
	Proportionality

	
	CUD
N=6,968
	Non-CUD
N=6,968
	CUD
	Non-CUD
	
	
	

	AS
	276
	330
	16.13
	19.30
	0.83 (0.71–0.98)
	0.03
	0.94

	AH
	74
	162
	4.33
	9.47
	0.46 (0.35–0.60)
	<0.001
	0.94

	AC
	159
	265
	9.29
	15.50
	0.60 (0.49–0.73)
	<0.001
	0.94

	ALD
	209
	367
	12.22
	21.47
	0.56 (0.48–0.67)
	<0.001
	0.77

	Hepatic decompensation
	180
	248
	10.52
	14.50
	0.72 (0.59–0.88)
	<0.001
	0.46

	Composite all-cause mortality 
	539
	644
	31.50
	37.65
	0.84 (0.75–0.94)
	0.002
	0.66


Abbreviations: AC, alcohol-related cirrhosis; AH, alcohol-related hepatitis; ALD, alcohol-related liver disease; AS, alcohol-related steatosis; CI, confidence interval; CUD, cannabis use disroder; HR, hazard ratio; non-CU, non–cannabis user; PY, person-years.



Supplementary Table 8. Sensitivity analysis using high-specificity ICD-10 Codes outcome definition: Hazard ratios and incidence rates of the primary and secondary outcomes over 3 years in AUD patients with CUD vs. non-CU.
	Outcome
	Events
	Incidence rate (1000PY)
	HR (95% CI)
	P-value
	Proportionality

	
	CUD
N=32,599
	Non-CUD
N=32,599
	CUD
	Non-CUD
	
	
	

	AS
	40
	71
	0.50
	0.90
	0.55 (0.38–0.81)
	0.002
	0.12

	AH
	223
	406
	2.80
	5.17
	0.54 (0.46–0.63)
	<0.001
	0.46

	AC
	157
	226
	1.97
	2.88
	0.68 (0.56–0.83)
	<0.001
	0.90

	ALD
	330
	529
	4.14
	6.74
	0.61 (0.53–0.70)
	<0.001
	0.90

	Hepatic decompensation
	390
	472
	4.89
	6.01
	0.81 (0.71–0.93)
	0.002
	0.77

	Composite all-cause mortality 
	1,045
	1,219
	13.10
	15.54
	0.84 (0.77–0.91)
	<0.001
	0.39


Abbreviations: AC, alcohol-related cirrhosis; AH, alcohol-related hepatitis; ALD, alcohol-related liver disease; AS, alcohol-related steatosis; CI, confidence interval; CUD, cannabis use disorder; HR, hazard ratio; non-CU, non–cannabis user; PY, person-years.
Supplementary Table 9. Sensitivity analysis excluding patients with other substance use disorders: Hazard ratios and incidence rates of the primary and secondary outcomes over 3 years in AUD patients with CUD (N=x) vs. non-CU (N=x), (N=x, post-PSM).
	Outcome
	Events
	Incidence rate (1000PY)
	HR (95% CI)
	P-value
	Proportionality

	
	CUD
N=8,825
	Non-CUD
N=8,825
	CUD
	Non-CUD
	
	
	

	AS
	161
	256
	7.64
	12.88
	0.59 (0.49–0.72)
	<0.001
	0.60

	AH
	48
	121
	2.28
	6.09
	0.38 (0.27–0.53)
	<0.001
	0.30

	AC
	62
	99
	2.94
	4.98
	0.60 (0.43–0.82)
	0.001
	0.87

	ALD
	94
	187
	4.46
	9.41
	0.48 (0.37–0.61)
	<0.001
	0.49

	Hepatic decompensation
	84
	131
	3.99
	6.59
	0.61 (0.46–0.78)
	<0.001
	0.31

	Composite all-cause mortality 
	195
	194
	9.25
	9.76
	0.95 (0.78–1.16)
	0.62
	0.81


Abbreviations: AC, alcohol-related cirrhosis; AH, alcohol-related hepatitis; ALD, alcohol-related liver disease; AS, alcohol-related steatosis; CI, confidence interval; CUD, cannabis use disroder; HR, hazard ratio; non-CU, non–cannabis user; PY, person-years.
aValues ≤10 and corresponding incidence rates are suppressed for privacy.


Supplementary Table 10. Sensitivity analysis: Hazard ratios and incidence rates of the primary and secondary outcomes over 10 years in AUD patients with CUD vs. non-CU.  
	Outcome
	Events
	Incidence rate (1000PY)
	HR (95% CI)
	P-value
	Proportionality

	
	CUD
N=32,278
	Non-CUD
N=32,278
	CUD
	Non-CUD
	
	
	

	AS
	1,463
	1,865
	9.44
	12.88
	0.73 (0.68–0.78)
	<0.001
	0.43

	AH
	429
	615
	2.77
	4.25
	0.66 (0.58–0.74)
	<0.001
	0.005

	AC
	518
	672
	3.34
	4.64
	0.72 (0.64–0.81)
	<0.001
	0.70

	ALD
	806
	1,063
	5.20
	7.34
	0.71 (0.65–0.78)
	<0.001
	0.06

	Hepatic decompensation
	796
	903
	5.14
	6.24
	0.83 (0.75–0.91)
	<0.001
	0.74

	Composite all-cause mortality 
	2,162
	2,200
	13.95
	15.20
	0.92 (0.87–0.98)
	0.005
	0.38


Abbreviations: AC, alcohol-related cirrhosis; AH, alcohol-related hepatitis; ALD, alcohol-related liver disease; AS, alcohol-related steatosis; CI, confidence interval; CUD, cannabis use disroder; HR, hazard ratio; non-CU, non–cannabis user; PY, person-years.


Supplementary Table 11. Sensitivity analysis using positive (Schizophrenia) and negative (Cerebrovascular disease) control outcomes: Hazard ratios and incidence rates of primary and secondary outcomes over 3 years in AUD patients with CUD vs. non-CU.
	Outcome
	Events
	Incidence rate (1000PY)
	HR (95% CI)
	P-value
	Proportionality

	
	CUD
N=32,595
	Non-CUD
N=32,595
	CUD
	Non-CUD
	
	
	

	Schizophrenia
	3,277
	2,643
	41.16
	33.28
	1.23 (1.17–1.30)
	<0.001
	0.42

	Cerebrovascular Diseases
	1,440
	1,464
	18.09
	18.40
	0.98 (0.9–1.14)
	0.36
	0.12


Abbreviations: AC, alcohol-related cirrhosis; AH, alcohol-related hepatitis; ALD, alcohol-related liver disease; AS, alcohol-related steatosis; CI, confidence interval; CUD, cannabis use disroder; HR, hazard ratio; non-CU, non–cannabis user; PY, person-years.
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