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Supplemental Text 1. Definition of clonal haematopoiesis risk score.
We investigated the association between the clonal haematopoiesis risk score (CHRS)— a recently developed tool, which could distinguish high risk CHIP from low risk CHIP in population by combining weighted genetic, laboratory, and clinical factors—and CVD. The CHRS integrates genetic data (such as the presence of a single DNMT3A mutation versus others, high-risk mutations, multiple CHIP mutations, and VAF levels) along with clinical factors including age, cytopenia presence, red cell distribution width, and mean corpuscular volume. The weighted scores for each prognostic variable can be found in Supplemental Table 2. Cytopenias were defined as anemia (haemoglobin <13.0g/dL in men or <12.0g/dL in women), thrombocytopenia (platelet count <150x10^9 cells/L), or neutropenia (<1.8x10^9 cells/L). Based on CHRS values, CHIP carriers were categorized into three risk groups: low (CHRS ≤9.5), intermediate (CHRS 10-12), and high (CHRS ≥12.5), following established criteria.


Supplementary Text 2. Detailed Methods for CHIP Identification.
Whole-exome sequencing (WES) was performed on peripheral blood samples using the Illumina NovaSeq 6000 platform at the Regeneron Genetics Centre (Tarrytown, NY, USA). Somatic variants were identified using the Mutect2 tool from the Genome Analysis Toolkit (GATK). To ensure accuracy and minimize false-positive CHIP calls, stringent post-processing filters were applied. Specifically, variants were excluded if they had a total read depth below 20, an alternate allele read depth of less than 3, or were not supported by both forward and reverse sequencing reads, following previously established protocols.


Supplementary Text 3. Detailed List of Covariates.
[bookmark: OLE_LINK36]We considered the following characteristics as potential covariates: age (continuous, years), sex (male, female), top 10 genetic ancestry principal components (generated from genome-wide common genetic variants using principal component analysis), ethnicity (White, non-White), Townsend deprivation index(TDI) (continuous), education (college or university degree, others), smoking (never, previous, current), alcohol intake frequency (daily or 3–4 times/week, 1–2 times/week or 1–3 times/month, occasional or never), metabolic equivalent tasks (METs per week were calculated for all activities), body mass index (BMI) (continuous, kg/m2), systolic blood pressure (SBP) (continuous, mmHg), total cholesterol (TC) (continuous, mmol/L), low-density lipoprotein (LDL) (continuous, mmol/L), T2DM (yes, no), family history of diabetes (yes, no), family history of CVD (yes, no), family history of hypertension (yes, no), use of diabetes medication (yes, no), use of cholesterol-lowering medication (yes, no), use of antihypertensive medication (yes, no), and use of aspirin (yes, no).
[bookmark: _GoBack]


Supplementary Text 4: Missing Data Imputation.
Missing data were multiply imputed via the “mice” R package, which employs a multivariate imputation by chained equations (MICE) approach with 5 imputations and 10 iterations. We included any covariates associated with missingness, along with age, sex, and ethnicity, in stochastic regression models to predict missing variables. Each imputed dataset underwent independent analysis through identical statistical models, with subsequent Rubin's rules applied to pool parameter estimates and standard errors.
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[image: ]Supplementary Figure S1. Flowchart of the current study. CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; MASLD, metabolic dysfunction-associated steatotic liver disease.
[bookmark: OLE_LINK3][image: ][image: ][image: ][image: ]Supplementary Figure S2. Number of the top 10 most frequently mutated genes in CHIP among the total study population and by disease outcome. CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. CVD was defined as the occurrence of any type of CHD, stroke, or HF.

Supplementary Table S1. Driver genes and variants queried for the detection of CHIP.
	Gene name
	Reported mutations for variant calling

	ASXL1
	Frameshift/nonsense/splice-site in exon 11-12

	ASXL2
	Frameshift/nonsense/splice-site in exon 11-12

	BCOR
	Frameshift/nonsense/splice-site

	BCORL1
	Frameshift/nonsense/splice-site

	BRAF
	G464E,  G464V,  G466E,  G466V,  G469R,  G469E,  G469A,  G469V,  V471F,  V472S,  L485W, N581S,  I582M,  I592M,  I592V,  D594N,  D594G,  D594V,  D594E,  F595L,  F595S,  G596R,  L597V,  L597S,  L597Q,  L597R,  A598V,  V600M,  V600L,  V600K,  V600R,  V600E,  V600A,  V600G,  V600D,  K601E,  K601N,  R603,  W604R,  W604G,  S605G,  S605F,  S605N,  G606E,  G606A,  G606V,  H608R,  H608L,  G615R,  S616P,  S616F,  L618S,  L618W

	BRCC3
	Frameshift/nonsense/splice-site

	CBL
	RING finger missense p.381-421

	CBLB
	RING finger missense p.372-412

	CEBPA
	Frameshift/nonsense/splice-site

	CREBBP
	Frameshift/nonsense/splice-site,  D1435E,  R1446L,  R1446H,  R1446C,  Y1450C,  P1476R,  Y1482H,  H1487Y,  W1502C,  Y1503D,  Y1503H,  Y1503F,  S1680del

	CSF3R
	T615A,  T618I,  truncating c.741-791

	CTCF
	Frameshift/nonsense,  R377C,  R377H,  P378A,  P378L

	CUX1
	Frameshift/nonsense

	DNMT3A
	Frameshift/nonsense/splice-site, F290I, F290C, V296M, P307S, P307R, R326H, R326L, R326C, R326S, G332R, G332E, V339A, V339M, V339G, L344Q, L344P, R366P, R366H, R366G, A368T, A368V, R379H, R379C, I407T, I407N, I407S, F414L, F414S, F414C, A462V, K468R, C497G, C497Y, Q527H, Q527P, Y533C, S535F, C537G, C537R, G543A, G543S, G543C, L547H, L547P, L547F, M548I, M548K, G550R, W581R, W581G, W581C, R604Q, R604W, R635W, R635Q, S638F, G646V, G646E, L653W, L653F, I655N, V657A, V657M, R659H, Y660C, V665G, V665L, M674V, R676W, R676Q, G685R, G685E, G685A, D686Y, D686G, R688H, G699R, G699S, G699D, P700L, P700S, P700R, P700Q, P700T, P700A, D702N, D702Y, V704M, V704G, I705F, I705T, I705S, I705N, G707D, G707V, C710S, C710Y, S714C, V716D, V716F, V716I, N717S, N717I, P718L, R720H, R720G, K721R, K721T, Y724C, R729Q, R729W, R729G, F731C, F731L, F731Y, F731I, F732del, F732C, F732S, F732L, E733G, E733A, F734L, F734C, Y735C, Y735N, Y735S, R736H, R736C, R736P, L737H, L737V, L737F, L737R, A741V, P742P, P743R, P743L, R749C, R749L, R749H, R749G, F751L, F751C, F752del, F752C, F752L, F752I, F752V, W753G, W753C, W753R, L754P, L754R, L754H, F755S, F755I, F755L, M761I, M761V, G762C, V763I, S770L, S770W, S770P, R771Q, F772I, F772V, L773R, L773V, E774K, E774D, E774G, I780T, D781G, R792H, W795C, W795L, G796D, G796V, N797Y, N797H, N797S, P799S, P799R, P799H, R803S, R803W, P804L, P804S, K826R, S828N, K829R, T835M, N838D, K841Q, Q842E, P849L, D857N, W860R, E863D, F868S, G869S, G869V, M880V, S881R, S881I, R882H, R882P, R882C, R882G, A884P, A884V, Q886R, L889P, L889R, G890D, G890R, G890S, V895M, P896L, V897G, V897D, R899L, R899H, R899C, L901R, L901H, P904L, F909C, P904Q, A910P, C911R, C911Y

	EED
	Frameshift/nonsense/splice-site,  L240Q,  I363M

	EP300
	Frameshift/nonsense/splice_site,  VF1148_1149del,  D1399N,  D1399Y,  P1452L,  Y1467N,  Y1467H,  Y1467C,  R1627W,  A1629V

	ETNK1
	N155(244)S, N155(244)T, N155(244)K

	ETV6
	Frameshift/nonsense/splice-site

	EZH2
	Frameshift/nonsense/splice-site,  Q62R,  N102S,  F145S,  F145C,  F145Y,  F145L,  G159R,  E164D,  R202Q,  K238E,  E244K,  R283Q,  H292R,  P488S,  R497Q,  R561H,  T568I,  K629E,  Y641N,  Y641H,  Y641S,  Y641C,  Y641F,  D659Y,  D659G,  V674M,  A677G,  A677V,  R679C,  R679H,  R685C,  R685H,  A687V,  N688I,  N688K,  H689Y,  S690P,  I708V,  I708T,  I708M,  E720K,  E740K

	FLT3
	V579A,  V592A,  V592I,  F594L,  FY590-591GD,  D835Y,  D835H,  D835E,  del835

	GATA2
	Frameshift/nonsense/splice-site,  R293Q,  N317H,  A318T,  A318V,  A318G,  G320D,  L321P,  L321F,  L321V,  Q328P,  R330Q,  R361L,  L359V,  A372T,  R384G,  R384K

	GNAS
	R201S,  R201C,  R201H,  R201L,  Q227K,  Q227R,  Q227L,  Q227H,  R374C

	GNB1
	K57N,  K57M,  K57E,  K57T,  I80T,  I80N

	IDH1
	R132C,  R132G,  R132H,  R132L,  R132P,  R132V,  V178I

	IDH2
	R140W,  R140Q,  R140L,  R140G,  R172W,  R172G,  R172K,  R172T,  R172M,  R172N,  R172S

	IKZF1
	Frameshift/nonsense

	JAK2
	N533D,  N533Y,  N533S,  H538R,  K539E,  K539L,  I540T,  I540V,  V617F,  R683S,  R683G,  del/ins537-539L,  del/ins538-539L,  del/ins540-543MK,  del/ins540-544MK,  del/ins541-543K,  del542-543,  del543-544,  ins11546-547

	KDM6A
	Frameshift/nonsense/splice-site,  del419

	KIT
	ins503,  V559A,  V559D,  V559G,  V559I,  V560D,  V560A,  V560G,  V560E,  del560,  E561K,  del579,  P627L,  P627T,  R634W,  K642E,  K642Q,  V654A,  V654E,  H697Y,  H697D,  E761D,  K807R,  D816H,  D816Y,  D816F,  D816I,  D816V,  D816H,  del551-559

	KRAS
	G12D,  G12A,  G12E,  G12V,  G13D,  G13C,  G13Y,  G13F,  G13R,  G13A,  G13V,  G13E,  V14I, T58I,  G60D,  G60A,  G60V,  Q61K,  Q61E,  Q61P,  Q61R,  Q61L,  Q61H,  K117E,  K117N,  A146T,  A146P,  A146V

	MPL
	S505G,  S505N,  S505C,  L510P,  del513,  W515A,  W515R,  W515K,  W515S,  W515L,  A519T,  A519V,  Y591D,  W515-518KT

	NF1
	Frameshift/nonsense

	NPM1
	Frameshift p.W288fs (insertion at c.859_860, 860_861, 862_863, 863_864)

	NRAS
	G12S,  G12R,  G12C,  G12N,  G12P,  G12Y,  G12D,  G12A,  G12V,  G12E,  G13S,  G13R,  G13C,  G13N,  G13P,  G13Y,  G13D,  G13A,  G13V,  G13E,  G60E,  G60R,  Q61R,  Q61L,  Q61K,  Q61P,  Q61H,  Q61Q

	PDS5B
	Frameshift/nonsense/splice-site,  R1292Q

	PHF6
	Frameshift/nonsense/splice-site,  A40D,  M125I,  S246Y,  F263L,  R274Q,  C297Y,  H302Y,  H329L

	PHIP
	Frameshift/nonsense/splice-site

	PPM1D
	Frameshift/nonsense,  exon 5 or 6

	PRPF40B
	Frameshift/nonsense/splice-site,  P15H,  M58I,  P405L,  P562S,

	PRPF8
	M1307I, C1594W, D1598Y, D1598N, D1598V

	PTPN11
	G60V,  G60R,  G60A,  D61Y,  D61V,  D61G,  Y63C,  E69K,  E69G,  E69D,  E69Q,  F71L,  F71K,  A72T,  A72V,  A72D,  T73I,  E76K,  E76Q,  E76M,  E76A,  E76G,  E139G,  E139D,  N308D,  N308T,  N339S,  P491L,  S502P,  S502A,  S502L,  G503V,  G503G,  G503A,  G503E,  Q506P,  T507A,  T507K

	RAD21
	Frameshift/nonsense/splice-site,  R65Q,  H208R,  Q474R

	RUNX1
	Frameshift/nonsense/splice-site,  S73F,  H78Q,  H78L,  R80C,  R80P,  R80H,  L85Q,  P86L,  P86H,  S114L,  D133Y,  L134P,  R135G,  R135K,  R135S,  R139Q,  R142S,  A165V,  R174Q,  R177L,  R177Q,  A224T,  D171G,  D171V,  D171N,  R205W,  R223C

	SETBP1
	D868N,  D868T,  S869N,  G870S,  I871T,  D880N,  D880Q

	SETD2
	Frameshift/nonsense,  V1190M

	SETDB1
	Frameshift/nonsense,  K715E

	SF3B1
	G347V,  R387W,  R387Q,  E592K,  E622D,  Y623C,  R625L,  R625C, R625G,  H662Q,  H662D, T663I, K666N,  K666T,  K666E,  K666R,  K700E,  V701F,  A708T,  G740R,  G740E,  A744P,  D781G,  E783K,  R831Q,  L833F,  E862K,  R957Q

	SRSF2
	Y44H,  P95H,  P95L,  P95T,  P95R,  P95A,  P107H,  P95fs

	SMC1A
	K190T,  R586W,  M689V, R807H,  R1090H,  R1090C

	SMC3
	Frameshift/nonsense,  R155I,  Q367E,  D392V,  K571R,  R661P,  G662C

	STAG2
	Frameshift/nonsense/splice-site

	SUZ12
	Frameshift/nonsense

	TET2
	Frameshift/nonsense/splice-site, missense mutations in catalytic domains (p.1104-1481 and 1843-2002)

	TP53
	Frameshift/nonsense/splice-site,  S46F,  G105C,  G105R,  G105D,  G108S,  G108C,  R110L,  R110C,  T118A,  T118R,  T118I,  S127F,  S127Y,  L130V,  L130F,  K132Q,  K132E,  K132W,  K132R,  K132M,  K132N,  F134V. F134L,  F134S,  C135W,  C135S,  C135F,  C135G,  C135Y,  Q136K,  Q136E,  Q136P,  Q136R,  Q136L,  Q136H,  A138P,  A138V,  A138A,  A138T,  T140I,  C141R,  C141G,  C141A,  C141Y,  C141S,  C141F,  C141W,  V143M,  V143A,  V143E,  L145Q,  W146C,  W146L,  L145R,  V147G,  P151T,  P151A,  P151S,  P151H,  P151R,  P152S,  P152R,  P152L,  T155P,  T155A,  V157F,  R158H,  R158L,  A159V,  A159P,  A159S,  A159D,  A161T,  A161D,  Y163N,  Y163H,  Y163D,  Y163S,  Y163C,  K164E,  K164M,  K164N,  K164P,  H168Y,  H168P,  H168R,  H168L,  H168Q,  M169I,  M169T,  M169V,  E171K,  E171Q,  E171G,  E171A,  E171V,  E171D,  V172D,  V173M,  V173L,  V173G,  R174W,  R175G,  R175C,  R175H,  C176R,  C176G,  C176Y,  C176F,  C176S,  P177R,  P177R,  P177L,  H178D,  H178P,  H178Q,  H179Y,  H179R,  H179Q,  R181C,  R181Y,  D186G,  G187S,  P190L,  P190T,  H193N,  H193P,  H193L,  H193R,  L194F,  L194R,  I195F,  I195N,  I195T,  R196P,  V197L,  G199V,  Y205N,  Y205C,  Y205H,  D208V,  R213Q,  R213P,  R213L,  R213Q,  H214D,  H214R,  S215G,  S215I,  S215R,  V216M,  V217G,  Y220N,  Y220H,  Y220S,  Y220C,  E224D,  I232F,  I232N,  I232T,  I232S,  Y234N,  Y234H,  Y234S,  Y234C,  Y236N,  Y236H,  Y236C,  M237V,  M237K,  M237I,  C238R,  C238G,  C238Y,  C238W,  N239T,  N239S,  S241Y,  S241C,  S241F,  C242G,  C242Y,  C242S,  C242F,  G244S,  G244C,  G244D,  G245S,  G245R,  G245C,  G245D,  G245A,  G245V,  G245S,  M246V,  M246K,  M246R,  M246I,  N247I,  R248W,  R248G,  R248Q,  R249G,  R249W,  R249T,  R249M,  P250L,  I251N,  L252P,  I254S,  I255F,  I255N,  I255S,  L257Q,  L257P,  E258K,  E258Q,  D259Y,  S261T,  G262D,  G262V,  L265P,  G266R,  G266E,  G266V,  R267W,  R267Q,  R267P,  E271K,  V272M,  V272L,  R273S,  R273G,  R273C,  R273H,  R273P,  R273L,  V274F,  V274D,  V274A,  V274G,  V274L,  C275Y,  C275S,  C275F,  A276P,  C277F,  C277Y,  P278T,  P278A,  P278S,  P278H,  P278R,  P278L,  G279E,  R280G,  R280K,  R280T,  R280I,  R280S,  D281N,  D281H,  D281Y,  D281G,  D281E,  R282G,  R282W,  R282Q,  R282P,  E285K,  E285V,  E286G,  E286V,  E286K,  K320N,  L330R,  G334V,  R337C, R337L,  A347T,  L348F,  T377P

	U2AF1
	D14G,  S34F,  S34Y,  R35L,  R156H,  R156Q,  Q157R,  Q157P

	U2AF2
	R18W,  Q143L,  M144I,  L187V,  Q190L

	WT1
	Frameshift/nonsense/splice-site

	ZRSR2
	Frameshift/nonsense,  R126P,  E133G,  C181F,  H191Y,  I202N,  F239V,  F239Y,  N261Y,  C280R,  C302R,  C326R,  H330R,  N382K





Supplementary Table S2. Genetic and clinical characteristics used in the clonal haematopoiesis risk score (CHRS) with corresponding score weights.
	Score weights

	Prognostic variable
	0.5
	1
	1.5
	2
	2.5

	Single DNMT3A
	Present
	Absent
	
	
	

	High-risk mutation
	
	Absent
	
	
	Present

	Mutation number
	
	1
	
	≥2
	

	Variant allele fraction
	
	＜20%
	
	≥20%
	

	Red cell distribution
width
	
	＜15%
	
	
	≥15%

	Mean corpuscular
volume
	
	＜100fL
	
	
	≥100fL

	Cytopeniaa
	
	Absent
	Present
	
	

	Age
	
	＜65 years
	≥65 years
	
	


aCytopenias were defined by the presence of anaemia (haemoglobin concentration <13.0g/dL in men and <12.0g/dL in women), thrombocytopenia (platelet counts <150x109 cells/L), or neutropenia (<1.8x109 cells/L).
[bookmark: _Hlk186665539]Supplementary Table S3. Association between CHIP and cardiovascular diseases in patients with MASLD after excluding individuals with imputed covariates (n = 138,474).
	　
	　
	Model 1
	Model 2

	　
	Case (%)
	HR (95% CI) 
	P- value
	HR (95% CI) 
	P -value

	CVD
	　
	　
	　
	　
	　

	No CHIP
	20,544(15.4)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	1,106(21.0)
	1.17 (1.10-1.25)
	<0.001
	1.15 (1.08-1.22)
	<0.001

	Large CHIP
	788(21.7)
	1.22 (1.13-1.31)
	<0.001
	1.19 (1.11-1.28)
	<0.001

	CHD
	　
	　
	　
	　
	　

	No CHIP
	15,131(11.4)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	759(14.4)
	1.11 (1.03-1.19)
	0.006
	1.09 (1.01-1.17)
	0.025

	Large CHIP
	539(14.8)
	1.14 (1.05-1.25)
	0.002
	1.12 (1.03-1.22)
	0.009

	Stroke
	　
	　
	　
	　
	　

	No CHIP
	4,096(3.1)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	246(4.7)
	1.24 (1.09-1.42)
	<0.001
	1.22 (1.07-1.38)
	0.003

	Large CHIP
	172(4.7)
	1.26 (1.08-1.47)
	0.003
	1.23 (1.05-1.43)
	0.009

	HF
	　
	　
	　
	　
	　

	No CHIP
	5,510(4.1)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	375(7.1)
	1.37 (1.23-1.52)
	<0.001
	1.33 (1.20-1.48)
	<0.001

	Large CHIP
	270(7.4)
	1.43 (1.26-1.62)
	<0.001
	1.38 (1.22-1.56)
	<0.001


Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for cardiovascular outcomes in 138,474 MASLD participants after excluding individuals with imputed covariates (134,211 without CHIP, 5,263 with any CHIP). Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. Model 1 was adjusted for age, sex, and the first 10 principal components of genetic ancestry; Model 2 was further adjusted for Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests.
CHIP, clonal haematopoiesis of indeterminate potential; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. CVD was defined as the occurrence of any type of CHD, stroke, or HF. 





Supplementary Table S4. Association between CHIP and cardiovascular diseases in patients with MASLD and a follow-up time more than 2 years (n = 137,298).
	　
	　
	Model 1
	Model 2

	　
	Case (%)
	HR (95% CI) 
	P- value
	HR (95% CI) 
	P -value

	CVD
	　
	　
	　
	　
	　

	No CHIP
	18,604(14.1)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	1007(19.4)
	1.19 (1.11-1.27)
	<0.001
	1.16 (1.09-1.24)
	<0.001

	Large CHIP
	713(19.9)
	1.22 (1.13-1.32)
	<0.001
	1.20 (1.11-1.29)
	<0.001

	CHD
	　
	　
	　
	　
	　

	No CHIP
	13,471(10.2)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	674(13.0)
	1.12 (1.03-1.21)
	0.005
	1.10 (1.01-1.19)
	0.021

	Large CHIP
	476(13.3)
	1.15 (1.05-1.26)
	0.003
	1.13 (1.03-1.24)
	0.008

	Stroke
	　
	　
	　
	　
	　

	No CHIP
	3,732(2.8)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	219(4.2)
	1.22 (1.06-1.40)
	0.004
	1.19 (1.04-1.37)
	0.013

	Large CHIP
	154(4.3)
	1.25 (1.06-1.46)
	0.008
	1.22 (1.04-1.44)
	0.016

	HF
	　
	　
	　
	　
	　

	No CHIP
	5,108(3.9)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	350(6.7)
	1.38 (1.24-1.54)
	<0.001
	1.33 (1.19-1.49)
	<0.001

	Large CHIP
	249(7.0)
	1.42 (1.25-1.62)
	<0.001
	1.38 (1.22-1.57)
	<0.001


Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for cardiovascular outcomes in 137,298 MASLD participants with follow-up time more than 2 years. Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. Model 1 was adjusted for age, sex, and the first 10 principal components of genetic ancestry; Model 2 was further adjusted for Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests.
CHIP, clonal haematopoiesis of indeterminate potential; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. CVD was defined as the occurrence of any type of CHD, stroke, or HF. 




Supplementary Table S5. Association between CHIP and cardiovascular diseases among patients with MASLD in additional adjusted models.
	　
	　
	Model + family medical history
	Model + medicine usage

	　
	Case (%)
	HR (95% CI) 
	P-value
	 HR (95% CI)
	 P-value

	CVD
	　
	　
	　
	　
	　

	No CHIP
	20807(15.4)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	1130(21.1)
	1.16 (1.09-1.23)
	<0.001
	1.15 (1.09-1.23)
	<0.001

	Large CHIP
	801(21.7)
	1.20 (1.11-1.28)
	<0.001
	1.19 (1.11-1.28)
	<0.001

	CHD
	　
	　
	　
	　
	　

	No CHIP
	15329(11.4)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	772(14.4)
	1.10 (1.02-1.18)
	0.014
	1.09 (1.01-1.18)
	0.019

	Large CHIP
	545(14.8)
	1.13 (1.04-1.23)
	0.006
	1.12 (1.03-1.22)
	0.009

	Stroke
	　
	　
	　
	　
	　

	No CHIP
	4152(3.1)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	250(4.7)
	1.21 (1.06-1.38)
	0.004
	1.21 (1.06-1.38)
	0.004

	Large CHIP
	174(4.7)
	1.23 (1.05-1.44)
	0.009
	1.21 (1.04-1.41)
	0.015

	HF
	　
	　
	　
	　
	　

	No CHIP
	5590(4.1)
	1.00 (Ref) 
	　
	1.00 (Ref) 
	　

	Any CHIP
	385(7.2)
	1.34 (1.20-1.49)
	<0.001
	1.33 (1.19-1.48)
	<0.001

	Large CHIP
	275(7.4)
	1.38 (1.22-1.56)
	<0.001
	1.37 (1.21-1.55)
	<0.001


Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for cardiovascular outcomes in 140,086 MASLD participants. Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. The model was adjusted for age, sex, and the first 10 principal components of genetic ancestry, Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. Additionally, the data were adjusted for family medical history (including family history of diabetes, CVD, and hypertension) and medicine usage (including the use of diabetes medication, cholesterol-lowering medication, antihypertensive medication, and aspirin). P-values were calculated using Wald tests. 
CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. HR, hazard ratio; CI, confidence interval; CVD was defined as the occurrence of any type of CHD, stroke, or HF. 



Supplementary Table S6. Association between CHIP and cardiovascular diseases among patients with MASLD stratified by sex.
	　
	　
	Female (N=52,398)
	　
	Male (N=87,688)
	　

	　
	Case (%)
	HR (95% CI) 
	P-value
	Case (%)
	 HR (95% CI)
	 P-value
	P interaction

	CVD
	
	
	
	
	
	
	

	No CHIP
	6,305(12.5)
	1.00 (Ref)
	
	14,502(17.2)
	1.00 (Ref)
	
	

	Any CHIP
	343(16.6)
	1.12 (1.00-1.25)
	0.043
	787(24.0)
	1.17 (1.08-1.25)
	<0.001
	0.843

	Large CHIP
	240(16.9)
	1.15 (1.00-1.31)
	0.042
	561(24.7)
	1.21 (1.12-1.32)
	<0.001
	0.686

	CHD
	
	
	
	
	
	
	

	No CHIP
	4,287(8.5)
	1.00 (Ref)
	
	11,042(13.1)
	1.00 (Ref)
	
	

	Any CHIP
	217(4.8)
	1.08 (0.94-1.24)
	0.252
	555(16.9)
	1.09 (1.00-1.19)
	0.045
	0.867

	Large CHIP
	151(10.6)
	1.10 (0.93-1.29)
	0.274
	394(17.4)
	1.14 (1.03-1.26)
	0.014
	0.899

	Stroke
	
	
	
	
	
	
	

	No CHIP
	1,351(2.7)
	1.00 (Ref)
	
	2,801(3.3)
	1.00 (Ref)
	
	

	Any CHIP
	83(4.0)
	1.23 (0.98-1.54)
	0.072
	167(5.6)
	1.21 (1.03-1.42)
	0.018
	0.868

	Large CHIP
	63(4.4)
	1.37 (1.06-1.77)
	0.018
	111(4.9)
	1.16 (0.96-1.41)
	0.117
	0.317

	HF
	
	
	
	
	
	
	

	No CHIP
	1,899(3.8)
	1.00 (Ref)
	
	3,691(4.4)
	1.00 (Ref)
	
	

	Any CHIP
	118(5.7)
	1.18 (0.97-1.43)
	0.094
	267(6.7)
	1.41 (1.25-1.60)
	<0.001
	0.212

	Large CHIP
	81(5.7)
	1.18 (0.94-1.48)
	0.151
	194(8.6)
	1.48 (1.28-1.72)
	<0.001
	0.165


Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) stratified by sex (52,398 females, 87,688 males). Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. The model was adjusted for age, sex, and the first 10 principal components of genetic ancestry, Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests. P-interaction values were calculated using likelihood ratio tests comparing models with and without interaction terms.
CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. HR, hazard ratio; CI, confidence interval; CVD was defined as the occurrence of any type of CHD, stroke, or HF. 



Supplementary Table S7. Association between CHIP and cardiovascular diseases among patients with MASLD stratified by age.
	　
	　Age≥60 years (N=61,255)
	　Age <60 years (N=78,831)
	　

	　
	Case (%)
	HR (95% CI) 
	P-value
	Case (%)
	 HR (95% CI)
	 P-value
	P interaction

	CVD
	
	
	
	
	
	
	　

	No CHIP
	12,472(21.6)
	1.00 (Ref) 
	　
	8,335(10.8)
	1.00 (Ref) 
	　
	　

	Any CHIP
	888(25.6)
	1.22 (1.14-1.30)
	<0.001
	242(12.9)
	1.21 (1.06-1.37)
	0.004
	0.944

	Large CHIP
	627(26.1)
	1.25 (1.16-1.36)
	<0.001
	174(13.5)
	1.27 (1.10-1.48)
	0.002
	0.745

	CHD
	　
	　
	　
	　
	　
	　
	　

	No CHIP
	8,856(15.3)
	1.00 (Ref) 
	　
	6,473(8.4)
	1.00 (Ref) 
	　
	　

	Any CHIP
	597(17.2)
	1.15 (1.06-1.25)
	0.001
	175(9.3)
	1.13 (0.97-1.31)
	0.114
	0.919

	Large CHIP
	424(17.6)
	1.19 (1.08-1.32)
	<0.001
	121(9.4)
	1.15 (0.96-1.38)
	0.134
	0.765

	Stroke
	　
	　
	　
	　
	　
	　
	　

	No CHIP
	2,675(4.6)
	1.00 (Ref) 
	　
	1,477(1.9)
	1.00 (Ref) 
	　
	　

	Any CHIP
	208(6.0)
	1.32 (1.15-1.52)
	<0.001
	42(2.2)
	1.14 (0.83-1.55)
	0.415
	0.439

	Large CHIP
	140(5.8)
	1.29 (1.09-1.53)
	0.003
	34(2.6)
	1.34 (0.95-1.89)
	0.100
	0.792

	HF
	　
	　
	　
	　
	　
	　
	　

	No CHIP
	3,873(6.7)
	1.00 (Ref) 
	　
	1,717(2.2)
	1.00 (Ref) 
	　
	　

	Any CHIP
	323(9.3)
	1.42 (1.26-1.59)
	<0.001
	62(3.3)
	1.49 (1.15-1.92)
	0.002
	0.636

	Large CHIP
	230(9.6)
	1.47 (1.29-1.68)
	<0.001
	45(3.5)
	1.55 (1.15-2.08)
	0.004
	0.648


Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for cardiovascular outcomes stratified by age in 140,086 MASLD participants (61,255 participants ≥60 years, 78,831 participants <60 years). Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. The model was adjusted for age, sex, and the first 10 principal components of genetic ancestry, Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests. P-interaction values were calculated using likelihood ratio tests comparing models with and without interaction terms between CHIP status and age group. 
CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. HR, hazard ratio; CI, confidence interval; CVD was defined as the occurrence of any type of CHD, stroke, or HF.


Supplementary Table S8. Association between CHIP and cardiovascular diseases among patients with MASLD stratified by BMI.
	　
	　BMI≥25 (N=136,905)
	　BMI <25 (N=3,181)
	　

	　
	Case (%)
	HR (95% CI) 
	P-value
	Case (%)
	 HR (95% CI)
	 P-value
	P interaction

	CVD
	
	
	
	
	
	
	　

	No CHIP
	20,338(15.4)
	1.00 (Ref) 
	
	469(15.4)
	1.00 (Ref) 
	
	

	Any CHIP
	1093(21.0)
	1.36 (1.28-1.45)
	<0.001
	37(27.4)
	1.86 (1.33-2.61)
	<0.001
	0.067

	Large CHIP
	775(21.6)
	1.41 (1.32-1.52)
	<0.001
	26(26.8)
	1.92 (1.29-2.86)
	0.001
	0.206

	CHD
	
	
	
	
	
	
	

	No CHIP
	14,974(11.4)
	1.00 (Ref) 
	
	355(11.7)
	1.00 (Ref) 
	
	

	Any CHIP
	746(14.3)
	1.26 (1.17-1.36)
	<0.001
	26(19.3）
	1.71 (1.14-2.55)
	0.009
	0.149

	Large CHIP
	525(14.6)
	1.31 (1.20-1.42)
	<0.001
	20(20.6)
	1.94 (1.23-3.06)
	0.004
	0.122

	Stroke
	
	
	
	
	
	
	

	No CHIP
	4,042(3.1)
	1.00 (Ref) 
	
	110(3.6)
	1.00 (Ref) 
	
	

	Any CHIP
	240(4.6)
	1.46 (1.28-1.67)
	<0.001
	10(7.4)
	1.96 (1.02-3.77)
	0.045
	0.385

	Large CHIP
	168(4.7)
	1.49 (1.27-1.74)
	<0.001
	6(6.2)
	1.66 (0.72-3.81)
	0.233
	0.843

	HF
	
	
	
	
	
	
	

	No CHIP
	5,492(4.2)
	1.00 (Ref) 
	
	98(3.2)
	1.00 (Ref) 
	
	

	Any CHIP
	376(7.2)
	1.66 (1.50-1.85)
	<0.001
	9(6.7)
	1.83 (0.92-3.65)
	0.087
	0.622

	Large CHIP
	270(7.5)
	1.76 (1.56-1.99)
	<0.001
	5(5.2)
	1.60 (0.65-3.96)
	0.307
	0.765


Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for cardiovascular outcomes stratified by body mass index (BMI) in 140,086 MASLD participants (136,905 participants with BMI≥25 kg/m², 3,181 participants with BMI<25 kg/m²). Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. The model was adjusted for age, sex, and the first 10 principal components of genetic ancestry, Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests. P-interaction values were calculated using likelihood ratio tests comparing models with and without interaction terms between CHIP status and BMI category. 
CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. HR, hazard ratio; CI, confidence interval; CVD was defined as the occurrence of any type of CHD, stroke, or HF.



Supplementary Table S9. Association between CHIP and cardiovascular diseases among patients with MASLD stratified by Waist circumference.
	　
	　Male WC≥94 or Female WC≥80 
 (N=129,914)
	　Male WC<94 or Female WC<80 
 (N=10,172)
	　

	　
	Case (%)
	HR (95% CI) 
	P-value
	Case (%)
	 HR (95% CI)
	 P-value
	P interaction

	CVD
	
	
	
	
	
	
	　

	No CHIP
	19,464(15.6)
	1.00 (Ref) 
	
	1,343(13.6)
	1.00 (Ref) 
	
	

	Any CHIP
	1,069(21.2)
	1.37 (1.29-1.46)
	<0.001
	61(19.4)
	1.37 (1.06-1.77)
	0.017
	0.958

	Large CHIP
	760(21.9)
	1.43 (1.32-1.53)
	<0.001
	41(18.9)
	1.39 (1.02-1.90)
	0.039
	0.911

	CHD
	
	
	
	
	
	
	

	No CHIP
	14,283(11.4)
	1.00 (Ref) 
	
	1,046(10.6)
	1.00 (Ref) 
	
	

	Any CHIP
	725(14.4)
	1.27 (1.18-1.37)
	<0.001
	47(14.9)
	1.34 (1.00-1.80)
	0.049
	0.624

	Large CHIP
	514(14.8)
	1.32 (1.20-1.44)
	<0.001
	31(14.3)
	1.35 (0.95-1.94)
	0.096
	0.829

	Stroke
	
	
	
	
	
	
	

	No CHIP
	3,855(3.1)
	1.00 (Ref) 
	
	267(2.7)
	1.00 (Ref) 
	
	

	Any CHIP
	238(4.7)
	1.49 (1.31-1.70)
	<0.001
	12(3.8)
	1.34 (0.75-2.39)
	0.322
	0.653

	Large CHIP
	167(4.8)
	1.51 (1.29-1.77)
	<0.001
	7(3.2)
	1.15 (0.54-2.45)
	0.708
	0.441

	HF
	
	
	
	
	
	
	

	No CHIP
	5,358(4.3)
	1.00 (Ref) 
	
	232(2.4)
	1.00 (Ref) 
	
	

	Any CHIP
	372(7.4)
	1.67 (1.50-1.85)
	<0.001
	13(4.1)
	1.59 (0.91-2.79)
	0.104
	0.931

	Large CHIP
	266(7.7)
	1.75 (1.55-1.99)
	<0.001
	9(4.1)
	1.63 (0.84-3.19)
	0.149
	0.966


Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for cardiovascular outcomes stratified by waist circumference in 140,086 MASLD participants (129,914 participants with elevated waist circumference [male WC≥94 cm or female WC≥80 cm], 10,172 participants with normal waist circumference [male WC<94 cm or female WC<80 cm]). Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. The model was adjusted for age, sex, and the first 10 principal components of genetic ancestry, Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests. P-interaction values were calculated using likelihood ratio tests comparing models with and without interaction terms between CHIP status and waist circumference category. CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. HR, hazard ratio; CI, confidence interval; CVD was defined as the occurrence of any type of CHD, stroke, or HF.



Supplementary Table S10. Association between CHIP and cardiovascular diseases among patients with MASLD stratified by Triglyceride.
	　
	　Triglycerides ≥1.7 mmol/L
 (N=97,774)
	　Triglycerides<1.7 mmol/L
 (N=42,312)
	　

	　
	Case (%)
	HR (95% CI) 
	P-value
	Case (%)
	 HR (95% CI)
	 P-value
	P interaction

	CVD
	
	
	
	
	
	
	　

	No CHIP
	14,648(15.6)
	1.00 (Ref) 
	
	6,159(15.1)
	1.00 (Ref) 
	
	

	Any CHIP
	807(21.5)
	1.39 (1.30-1.50)
	<0.001
	323(20.3)
	1.32 (1.17-1.47)
	<0.001
	0.498

	Large CHIP
	565（21.8）
	1.43 (1.32-1.56)
	<0.001
	236（21.4）
	1.40 (1.23-1.60)
	<0.001
	0.928

	CHD
	
	
	
	
	
	
	

	No CHIP
	10,997(11.7)
	1.00 (Ref) 
	
	4,332(10.6)
	1.00 (Ref) 
	
	

	Any CHIP
	565(15.0)
	1.30 (1.19-1.42)
	<0.001
	207(13.0)
	1.21 (1.05-1.39)
	0.009
	0.484

	Large CHIP
	397（15.3）
	1.35 (1.22-1.49)
	<0.001
	148（13.4）
	1.24 (1.05-1.47)
	0.010
	0.518

	Stroke
	
	
	
	
	
	
	

	No CHIP
	2,891(3.1)
	1.00 (Ref) 
	
	1,261(3.1)
	1.00 (Ref) 
	
	

	Any CHIP
	182(4.8)
	1.54 (1.32-1.79)
	<0.001
	68(4.3)
	1.34 (1.05-1.72)
	0.020
	0.364

	Large CHIP
	124（4.8）
	1.51 (1.26-1.81)
	<0.001
	50（4.5）
	1.44 (1.08-1.92)
	0.012
	0.814

	HF
	
	
	
	
	
	
	

	No CHIP
	3,671(3.9)
	1.00 (Ref) 
	
	1,919(4.7)
	1.00 (Ref) 
	
	

	Any CHIP
	255(6.8)
	1.67 (1.47-1.90)
	<0.001
	130(8.2)
	1.65 (1.38-1.98)
	<0.001
	0.942

	Large CHIP
	178（6.9）
	1.71 (1.47-1.99)
	<0.001
	97（8.8）
	1.83 (1.49-2.24)
	<0.001
	0.566



Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for cardiovascular outcomes stratified by triglyceride levels in 140,086 MASLD participants (97,774 participants with triglycerides ≥1.7 mmol/L, 42,312 participants with triglycerides <1.7 mmol/L). Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. The model was adjusted for age, sex, and the first 10 principal components of genetic ancestry, Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests. P-interaction values were calculated using likelihood ratio tests comparing models with and without interaction terms between CHIP status and triglyceride category. 
CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. HR, hazard ratio; CI, confidence interval; CVD was defined as the occurrence of any type of CHD, stroke, or HF.

Supplementary Table S11. Association between CHIP and cardiovascular diseases among patients with MASLD stratified by High-density cholesterol.
	　
	[bookmark: _Hlk202036920]Male HDL-c≤1.0 or Female HDL-c ≤1.3 
 (N=40,282)
	　Male HDL-c＞1.0 or Female HDL-c＞1.3 
 (N=88,808)
	　

	　
	Case (%)
	HR (95% CI) 
	P-value
	Case (%)
	 HR (95% CI)
	 P-value
	P interaction

	CVD
	
	
	
	
	
	
	　

	No CHIP
	6,423(16.6)
	1.00 (Ref) 
	
	12,741(14.9)
	1.00 (Ref) 
	
	

	Any CHIP
	343(22.6)
	1.39 (1.24-1.55)
	<0.001
	708(20.8)
	1.40 (1.29-1.51)
	<0.001
	0.995

	Large CHIP
	251(22.9)
	1.42 (1.25-1.61)
	<0.001
	500(21.7)
	1.47 (1.35-1.61)
	<0.001
	0.695

	CHD
	
	
	
	
	
	
	

	No CHIP
	4,803(12.4)
	1.00 (Ref) 
	
	9,305(10.9)
	1.00 (Ref) 
	
	

	Any CHIP
	232(15.3)
	1.26 (1.11-1.44)
	<0.001
	492(14.5)
	1.33 (1.21-1.46)
	<0.001
	0.557

	Large CHIP
	172(15.7)
	1.31 (1.12-1.53)
	<0.001
	342(14.8)
	1.38 (1.24-1.54)
	<0.001
	0.619

	Stroke
	
	
	
	
	
	
	

	No CHIP
	1,228(3.2)
	1.00 (Ref) 
	
	2,599(3.0)
	1.00 (Ref) 
	
	

	Any CHIP
	86(5.7)
	1.77 (1.42-2.21)
	<0.001
	148(4.4)
	1.39 (1.18-1.65)
	<0.001
	0.081

	Large CHIP
	59(5.4)
	1.67 (1.29-2.18)
	<0.001
	106(4.6)
	1.47 (1.21-1.79)
	<0.001
	0.413

	HF
	
	
	
	
	
	
	

	No CHIP
	1,794(4.6)
	1.00 (Ref) 
	
	3,363(3.9)
	1.00 (Ref) 
	
	

	Any CHIP
	123(8.1)
	1.69 (1.41-2.04)
	<0.001
	226(6.7)
	1.61 (1.41-1.85)
	<0.001
	0.613

	Large CHIP
	90(8.2)
	1.76 (1.42-2.18)
	<0.001
	160(6.9)
	1.72 (1.46-2.02)
	<0.001
	0.796



Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for cardiovascular outcomes stratified by high-density lipoprotein cholesterol (HDL-c) levels in 129,090 MASLD participants with available HDL-c data (40,282 participants with low HDL-c [male HDL-c≤1.0 mmol/L or female HDL-c≤1.3 mmol/L], 88,808 participants with normal HDL-c [male HDL-c>1.0 mmol/L or female HDL-c>1.3 mmol/L]). Any CHIP: variant allele frequency ≥2%; large CHIP: variant allele frequency ≥10%. The model was adjusted for age, sex, and the first 10 principal components of genetic ancestry, Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests. P-interaction values were calculated using likelihood ratio tests comparing models with and without interaction terms between CHIP status and HDL-c category. CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. HR, hazard ratio; CI, confidence interval; CVD was defined as the occurrence of any type of CHD, stroke, or HF.


Supplementary Table S12. CVD risks at different VAF thresholds in MASLD with chip.
	　
	Case (%)
	HR (95% CI) 
	P-value

	CVD
	
	
	

	VAF (<5%)
	26(19.7)
	1.05 (0.70-1.57)
	0.809

	VAF (5%-10%)
	313(19.6)
	1.03 (0.92-1.16)
	0.589

	VAF (10%-20%)
	440(21.3)
	1.13 (1.03-1.25)
	0.011

	VAF (≥20%)
	384(22.6)
	1.28 (1.15-1.41)
	<0.001

	CHD
	　
	　
	　

	VAF (<5%)
	21(15.9)
	1.23 (0.80-1.91)
	0.349

	VAF (5%-10%)
	211(13.2)
	0.97 (0.84-1.11)
	0.625

	VAF (10%-20%)
	297(14.4)
	1.06 (0.95-1.19)
	0.293

	VAF (≥20%)
	259(15.2)
	1.19 (1.05-1.34)
	0.007

	Stroke
	　
	　
	　

	VAF (<5%)
	4(3.0)
	0.83 (0.31-2.21)
	0.711

	VAF (5%-10%)
	76(4.8)
	1.19 (0.95-1.51)
	0.132

	VAF (10%-20%)
	95(4.6)
	1.14 (0.93-1.40)
	0.205

	VAF (≥20%)
	85(5.0)
	1.38 (1.11-1.71)
	0.004

	HF
	　
	　
	　

	VAF (<5%)
	6(4.5)
	0.79 (0.33-1.89)
	0.593

	VAF (5%-10%)
	107(6.7)
	1.21 (0.99-1.47)
	0.060

	VAF (10%-20%)
	159(7.7)
	1.37 (1.17-1.61)
	<0.001

	VAF (≥20%)
	127(7.5)
	1.42 (1.19-1.70)
	<0.001


Cox proportional hazards regression models were used to calculate hazard ratios (HR) and 95% confidence intervals (CI) for different variant allele frequency (VAF) thresholds in MASLD participants with CHIP. Sample sizes: VAF <5% (n=132), VAF 5%-10% (n=1,595), VAF 10%-20% (n=2,066), VAF ≥20% (n=1,699). The model was adjusted for age, sex, and the first 10 principal components of genetic ancestry, Townsend deprivation index, education, smoking, alcohol, metabolic equivalent task, body mass index, systolic blood pressure, cholesterol, Low-density lipoprotein, and Type 2 diabetes. P-values were calculated using Wald tests.
VAF, variant allele frequency; CHIP, clonal haematopoiesis of indeterminate potential; CVD, cardiovascular disease; CHD, coronary heart disease; HF, heart failure. HR, hazard ratio; CI, confidence interval; CVD was defined as the occurrence of any type of CHD, stroke, or HF. HR, hazard ratio; CI, confidence interval.
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