Supplementary Material
Table S1. Sequence Parameters of Cardiac MR Scanners
	
	Center 1
	
	Center 2
	
	Center 3
	
	Center 4

	
	Discovery MR750
	Signa Premier
	
	Optima MR360
	Signa Premier
	Ingenia Elition
	Signa Architect
	
	Magnetom Avanto
	
	Signa HD Excite
	Magnetom Avanto
	Magnetom Vida

	Vendor
	GE Healthcare
	GE Healthcare
	
	GE Healthcare
	GE Healthcare
	Philips Healthcare
	GE Healthcare
	
	Siemens Healthineers
	
	GE Healthcare
	Siemens Healthineers
	Siemens Healthineers

	Field intensity, T
	3
	3
	
	1.5
	3
	3
	3
	
	1.5
	
	1.5
	1.5
	3.0

	Cine
	
	
	
	
	
	
	
	
	
	
	
	
	

	Slice thickness/ gap, mm
	8/2
	8/2
	
	8/2
	8/2
	8/2
	8/2
	
	8/2
	
	8/2
	8/2
	8/2

	Repetition time, ms
	3.2
	3
	
	3.6
	3
	3
	3.4
	
	2.5
	
	3.5
	2.6
	2.6

	Echo time, ms
	1.4
	1.1
	
	1.5
	1.3
	1.5
	1.3
	
	1.2
	
	1.5
	1.1
	1.5

	FOV, mm2
	340×340
	340×340
	
	380×380
	380×380
	300×300
	360×360
	
	340×276
	
	360×360
	340×276
	340×276

	Cardiac phase
	20–30
	30
	
	25
	25
	25
	25
	
	25
	
	20–30
	25
	25

	LGE
	
	
	
	
	
	
	
	
	
	
	
	
	

	Slice thickness/ gap, mm
	8/2
	8/2
	
	8/2
	8/2
	8/2
	8/2
	
	8/2
	
	8/2
	8/2
	8/2

	Repetition time, ms
	6.5
	6.7
	
	4.9
	5.6
	5.4
	6.7
	
	2.4
	
	6.6
	2.5
	3.2

	Echo time, ms
	3.1
	3.1
	
	1.4
	2.5
	2.7
	3.2
	
	1
	
	3.1
	1.1
	1.9

	FOV, mm2
	340×340
	340×340
	
	380×380
	380×380
	300×300
	360×360
	
	340×276
	
	360×324
	340×255
	350×262


Center 1 = The First Affiliated Hospital of Zhejiang Chinese Medical University (Zhejiang Provincial Hospital of Chinese Medicine); Center 2 = The First Affiliated Hospital, Zhejiang University School of Medicine; Center 3 = The First Affiliated Hospital of Wenzhou Medical University; Center 4 = The Second Affiliated Hospital, Zhejiang University School of Medicine; FOV = field of view; LGE = late gadolinium enhancement; MR = magnetic resonance.

Table S2. Baseline Characteristics and Biventricular Cardiac MR Measurements According to LGE Extent
	
	LGE < 10% (n = 174)
	LGE 10–20% (n = 117)
	LGE > 20% (n = 82)
	P value

	Age, years
	53.3 ± 14.5
	52.9 ± 14.7
	52.9 ± 12.8
	0.966

	Male, n (%)
	118 (67.8)
	84 (71.8)
	56 (68.3)
	0.757

	Weight, kg
	69.6 ± 13.2
	68.0 ± 12.8
	69.1 ± 12.6
	0.582

	Height, cm
	166.5 ± 7.8
	166.8 ± 8.1
	165.6 ± 7.6
	0.564

	BMI, kg/m2
	24.9 ± 3.5
	24.3 ± 3.2
	25.1 ± 3.5
	0.232

	BSA, m2
	1.7 ± 0.4
	1.6 ± 0.6
	1.7 ± 0.4
	0.093

	SBP, mm Hg
	127.3 ± 18.3
	129.9 ± 17.8
	128.7 ± 17.9
	0.489

	DBP, mm Hg
	75.6 ± 11.2
	74.7 ± 9.4
	76.2 ± 13.1
	0.623

	FBG, mmol/L
	6.1 ± 1.9
	6.0 ± 1.9
	6.4 ± 2.6
	0.580

	Hypertension, n (%)
	81 (46.6)
	51 (43.6)
	36 (43.9)
	0.859

	Diabetes, n (%)
	19 (10.9)
	11 (9.4)
	20 (24.4) *,†
	0.004

	Current smoking, n (%)
	35 (20.1)
	26 (22.2)
	17 (20.7)
	0.909

	NYHA class II-IV, n (%)
	106 (60.9)
	78 (66.7)
	43 (52.4)
	0.129

	Family history of HCM, n (%)
	23 (13.2)
	23 (19.7)
	15 (18.3)
	0.300

	Family history of SCD, n (%)
	6 (3.4)
	7 (6.0)
	4 (4.9)
	0.589

	LVMWT, mm
	18.0 ± 3.0
	20.2 ± 3.9 *
	21.7 ± 4.7 *,†
	< 0.001

	LVOT obstruction, n (%)
	50 (28.7)
	24 (20.5)
	15 (18.3)
	0.111

	LVMi, g/m2
	85.7 ± 28.5
	97.1 ± 30.0 *
	107.3 ± 33.2 *
	< 0.001

	LVEF, %
	59.4 ± 9.7
	59.3 ± 10.1 *
	55.5 ± 12.8 *,†
	0.017

	LVEDVi, mL/m2
	80.2 ± 17.7
	81.9 ± 17.1
	84.3 ± 17.8
	0.237

	LVESVi, mL/m2
	33.2 ± 13.5
	34.3 ± 12.7
	38.7 ± 17.0 *,†
	0.015

	LVSVi, mL/m2
	47.1 ± 11.9
	47.6 ± 11.3
	45.6 ± 12.1
	0.489

	LVGRS, %
	21.6 ± 0.6
	21.1 ± 8.3
	17.4 ± 6.8 *,†
	< 0.001

	LVGCS, %
	-13.6 ± 3.6
	-12.6 ± 3.8 *
	-12.8 ± 3.7 *,†
	< 0.001

	LVGLS, %
	-11.1 ± 3.4
	-9.2 ± 3.2 *
	-8.2 ± 2.9 *,†
	< 0.001


Data were presented as means ± standard deviations or n (%). Bold indicates signiﬁcant P values. * indicates P < 0.05 compared with LGE < 10%; † indicates P < 0.05 compared with LGE 10–20%. BMI = body mass index; BSA = body surface area; DBP = diastolic blood pressure; FBG = fasting blood glucose; HCM = hypertrophic cardiomyopathy; LGE = late gadolinium enhancement; LVEDVi = left ventricular end-diastolic volume index; LVEF = left ventricular ejection fraction; LVESVi = left ventricular end-systolic volume index; LVGCS = left ventricular global circumferential strain; LVGLS = left ventricular global longitudinal strain; LVGRS = left ventricular global radial strain; LVMi = left ventricular mass index; LVSVi = left ventricular stroke volume index; LVMWT = left ventricular maximal wall thickness; LVOT = left ventricular outflow tract; MR = magnetic resonance; NYHA = New York Heart Association; SBP = systolic blood pressure; SCD = sudden cardiac death.

Table S3. Baseline Characteristics and Biventricular Cardiac MR Measurements According to LGE Location
	
	Isolated septal LGE (n =152)
	Non-isolated septal LGE (n = 221)
	P value

	Age, years
	52.2 ± 16.4
	53.7 ± 12.4
	0.342

	Male, n (%)
	98 (64.5)
	160 (72.4)
	0.077

	Weight, kg
	68.7 ± 14.4
	69.4 ± 11.9
	0.650

	Height, cm
	166.7 ± 8.5
	166.2 ± 7.4
	0.613

	BMI, kg/m2
	24.5 ± 3.6
	25.0 ± 3.3
	0.152

	BSA, m2
	1.6 ± 0.5
	1.7 ± 0.5
	0.505

	SBP, mm Hg
	125.9 ± 18.2
	130.2 ± 17.8
	0.028

	DBP, mm Hg
	74.7 ± 10.8
	76.0 ± 11.4
	0.266

	FBG, mmol/L
	6.1 ± 1.6
	6.3 ± 2.0
	0.262

	Hypertension, n (%)
	66 (43.4)
	102 (46.2)
	0.602

	Diabetes, n (%)
	17 (11.2)
	33 (14.9)
	0.830

	Current smoking, n (%)
	36 (23.7)
	42 (19.0)
	0.275

	NYHA class II-IV, n (%)
	97 (63.8)
	130 (58.8)
	0.332

	Family history of HCM, n (%)
	31 (20.4)
	30 (13.6)
	0.080

	Family history of SCD, n (%)
	8 (5.3)
	9 (4.1)
	0.588

	LVMWT, mm
	18.8 ± 3.5
	19.9 ± 4.2
	0.007

	LVOT obstruction, n (%)
	32 (21.1)
	57 (25.8)
	0.291

	LVMi, g/m2
	82.9 ± 26.0
	101.7 ± 32.2
	< 0.001

	LVEF, %
	58.8 ± 9.7
	58.3 ± 11.3
	0.632

	LVEDVi, mL/m2
	79.0 ± 17.9
	83.6 ± 17.3
	0.017

	LVESVi, mL/m2
	33.2 ± 12.2
	35.9 ± 15.5
	0.092

	LVSVi, mL/m2
	45.8 ± 12.2
	47.7 ± 11.5
	0.127

	LVGRS, %
	21.6 ± 7.4
	19.2 ± 8.1
	0.004

	LVGCS, %
	-13.6 ± 3.4
	-12.3 ± 3.8
	< 0.001

	LVGLS, %
	-11.0 ± 3.2
	-9.1 ± 3.4
	< 0.001


Data were presented as means ± standard deviations or n (%). Bold indicates signiﬁcant P values. BMI = body mass index; BSA = body surface area; DBP = diastolic blood pressure; FBG = fasting blood glucose; HCM = hypertrophic cardiomyopathy; LGE = late gadolinium enhancement; LVEDVi = left ventricular end-diastolic volume index; LVEF = left ventricular ejection fraction; LVESVi = left ventricular end-systolic volume index; LVGCS = left ventricular global circumferential strain; LVGLS = left ventricular global longitudinal strain; LVGRS = left ventricular global radial strain; LVMi = left ventricular mass index; LVSVi = left ventricular stroke volume index; LVMWT = left ventricular maximal wall thickness; LVOT = left ventricular outflow tract; MR = magnetic resonance; NYHA = New York Heart Association; SBP = systolic blood pressure; SCD = sudden cardiac death.

Table S4. LA parameters According to LGE Extent 
	
	LGE < 10% (n = 174)
	LGE 10–20% (n = 117)
	LGE > 20% (n = 82)
	P value

	Volume parameters
	
	
	
	

	LAVmaxi, mL/m2
	44.8 ± 19.0
	52.6 ± 24.3 *
	49.6 ± 18.0
	0.009

	LAVpaci, mL/m2
	36.4 ± 16.2
	43.9 ± 24.2 *
	41.7 ± 16.4 *
	0.004

	LAVmini, mL/m2
	28.2 ± 17.3
	34.2 ± 27.2 *
	33.5 ± 27.2
	0.040

	Emptying fractions
	
	
	
	

	LAEF total, %
	49.0 ± 11.7
	45.0 ± 13.7 *
	42.7 ± 13.0 *
	< 0.001

	LAEF passive, %
	24.7 ± 9.3 
	20.8 ± 9.3 *
	20.6 ± 8.6 *
	< 0.001

	LAEF booster, %
	32.4 ± 11.5 
	30.9 ± 12.5
	28.4 ± 11.4 *
	0.043

	Strain parameters
	
	
	
	

	LA εs, %
	26.7 ± 9.5 
	24.1 ± 11.1 *
	20.6 ± 9.3 *,†
	< 0.001

	LA εe, %
	12.6 ± 5.5 
	11.0 ± 6.4 *
	9.3 ± 5.6 *
	< 0.001

	LA εa, %
	14.1 ± 5.7 
	13.1 ± 6.7 
	11.3 ± 5.0 *,†
	0.001

	LA SRs, s-1
	1.3 ± 0.5 
	1.2 ± 0.6
	1.0 ± 0.5 *,†
	< 0.001

	LA SRe, s-1
	-1.3 ± 0.6 
	-1.1 ± 0.6 *
	-0.9 ± 0.5 *
	< 0.001

	LA SRa, s-1
	-1.5 ± 0.7 
	-1.2 ± 0.6 
	-1.4 ± 0.7 *,†
	0.003


Data were presented as means ± standard deviations. Bold indicates signiﬁcant P values. * indicates P < 0.05 compared with LGE < 10%; † indicates P < 0.05 compared with LGE 10–20%. εa = booster strain; εe = conduit strain; εs = reservoir strain; LA = left atrial; LAEF = left atrial emptying fraction; LAVmaxi = left atrial maximum volume index; LAVmini = left atrial minimum volume index; LAVpaci = left pre-atrial contraction volume index; HCM = hypertrophic cardiomyopathy; LGE = late gadolinium enhancement; SRa = peak late negative strain rate; SRe = peak early negative strain rate; SRs = peak positive strain rate.

Table S5. LA parameters According to LGE Location
	
	Isolated septal LGE (n =152)
	Non-isolated septal LGE (n = 221)
	P value

	Volume parameters
	
	
	

	LAVmaxi, mL/m2
	45.2 ± 20.7
	50.4 ± 20.5
	0.021

	LAVpaci, mL/m2
	37.3 ± 17.7
	41.7 ± 20.1
	0.039

	LAVmini, mL/m2
	30.1 ± 18.6
	32.0 ± 22.7
	0.428

	Emptying fractions
	
	
	

	LAEF total, %
	47.9 ± 12.2
	45.3 ± 13.2
	0.055

	LAEF passive, %
	24.4 ± 10.2
	21.3 ± 8.5
	0.002

	LAEF booster, %
	31.2 ± 11.9
	30.9 ± 11.9
	0.848

	Strain parameters
	
	
	

	LA εs, %
	26.1 ± 9.9
	23.5 ± 10.4
	0.018

	LA εe, %
	12.1 ± 5.8
	10.9 ± 6.0
	0.067

	LA εa, %
	14.0 ± 6.1
	12.6 ± 5.8
	0.025

	LA SRs, s-1
	1.3 ± 0.6
	1.2 ± 0.5
	0.010

	LA SRe, s-1
	-1.2 ± 0.6
	-1.1 ± 0.6
	0.038

	LA SRa, s-1
	-1.5 ± 0.8
	-1.4 ± 0.7
	0.098


Data were presented as means ± standard deviations. Bold indicates signiﬁcant P values. εa = booster strain; εe = conduit strain; εs = reservoir strain; LA = left atrial; LAEF = left atrial emptying fraction; LAVmaxi = left atrial maximum volume index; LAVmini = left atrial minimum volume index; LAVpaci = left pre-atrial contraction volume index; HCM = hypertrophic cardiomyopathy; LGE = late gadolinium enhancement; SRa = peak late negative strain rate; SRe = peak early negative strain rate; SRs = peak positive strain rate.

Table S6. Intra- and Inter-observer Reproducibility for LA strain and LV LGE Measurements
	
	Intra-observer variabilities
	
	Inter-observer variabilities

	
	Mean difference ± SD
	ICC (95% CI)
	
	Mean difference ± SD
	ICC (95% CI)

	LA strain parameters

	LA εs, %
	-0.45 ± 3.25
	0.979 (0.961, 0.989)
	
	-1.74 ± 3.36
	0.971 (0.928, 0.986)

	LA εe, %
	-0.81 ± 2.58
	0.970 (0.944, 0.984)
	
	-1.51 ± 2.22
	0.975 (0.952, 0.987)

	LA εa, %
	0.38 ± 2.29
	0.941 (0.886, 0.969)
	
	-0.25 ± 2.09
	0.939 (0.801, 0.975)

	LA SRs, s-1
	0.00 ± 0.23
	0.948 (0.901, 0.972)
	
	-0.06 ± 0.20
	0.959 (0.920, 0.978)

	LA SRe, s-1
	0.08 ± 0.23
	0.961 (0.927, 0.980)
	
	0.01 ± 0.27
	0.960 (0.923, 0.979)

	LA SRa, s-1
	-0.02 ± 0.30
	0.971 (0.943, 0.985)
	
	0.08 ± 0.29
	0.963 (0.929, 0.980)

	LGE parameters

	LGE mass, g
	0.21 ± 2.79
	0.993 (0.986, 0.996)
	
	0.63 ± 1.61
	0.994 (0.989, 0.997)

	LGE extent, %
	0.25 ± 1.70
	0.989 (0.980, 0.994)
	
	0.05 ± 1.24
	0.991 (0.983, 0.995)


1

Mean difference denotes the Bland-Altman systematic bias, presented as means ± SD. Data in parentheses are 95% CIs. εa = booster strain; εe = conduit strain; εs = reservoir strain; CI = confidence interval; ICC = intraclass correlation coefficient; LA = left atrial; LGE = late gadolinium enhancement; LV = left ventricular; SD = standard deviation.
[image: ]
Figure S1. Bland–Altman Plots for Inter- and Intra-observer Reproducibility of LA Strain Measurements. εa = booster strain; εe = conduit strain; εs = reservoir strain; LA = left atrial. Solid line: mean difference (bias); bold dashed lines: upper/lower limits of agreement (mean difference ± 1.96 standard deviations).

[image: ]
Figure S2. Bland–Altman Plots for Inter- and Intra-observer Reproducibility of LGE Measurements. Solid line indicates mean difference (bias), bold dashed lines indicate upper/lower limits of agreement (mean difference ± 1.96 standard deviations). LGE = late gadolinium enhancement. 
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