Supplementary material
Supplementary Table S1. Comparison of patients with and without available HbA1c.
	Variable
	HbA1c available
(n=5216)
	HbA1c unavailable
(n=1920)
	P value

	Age, years
	62.7 ± 11.8
	62.0 ± 12.0
	0.018

	Body weight, kg
	66.5 ± 11.9
	67.0 ± 11.5
	0.117

	Systolic blood pressure, mmHg
	126.3 ± 25.0
	127.4 ± 25.8
	0.095

	Heart rate, beats/min
	77.1 ± 18.4
	77.6 ± 18.9
	0.305

	Mean blood glucose, mmol/L
	8.44 ± 3.37
	8.16 ± 3.42
	0.002

	Admission blood glucose, mmol/L
	8.61 ± 4.26
	8.33 ± 4.20
	0.014

	Serum potassium, mmol/L
	3.99 ± 0.55
	4.02 ± 0.55
	0.023

	Serum sodium, mmol/L
	138.8 ± 5.3
	138.6 ± 6.0
	0.233

	Hemoglobin, g/L
	136.1 ± 18.8
	136.9 ± 18.7
	0.116

	Male sex
	3666 (70.3)
	1429 (74.4)
	<0.001

	Killip class ≥II
	916 (17.6)
	328 (17.1)
	0.662

	Anterior myocardial infarction
	2697 (51.7)
	1027 (53.5)
	0.190

	New left bundle branch block
	31 (0.6)
	16 (0.8)
	0.346

	Symptom-to-treatment delay >4 h
	3448 (66.1)
	1238 (64.5)
	0.210

	Diabetes mellitus
	1479 (28.4)
	204 (10.6)
	<0.001

	Prior myocardial infarction
	426 (8.2)
	141 (7.3)
	0.275

	Hypertension
	2102 (40.3)
	784 (40.8)
	0.703

	Prior stroke
	497 (9.5)
	171 (8.9)
	0.451

	Prior heart failure
	133 (2.5)
	57 (3.0)
	0.372

	Insulin within 24 h
	741 (14.2)
	334 (17.4)
	<0.001

	Beta-blocker within 24 h
	3291 (63.1)
	1175 (61.2)
	0.157

	ACEI/ARB within 24 h
	3801 (72.9)
	1403 (73.1)
	0.864

	Statin within 24 h
	3851 (73.8)
	1328 (69.2)
	<0.001

	Any in-hospital MVA
	214 (4.1)
	76 (4.0)
	0.836

	MVA within 24 h
	140 (2.7)
	41 (2.1)
	0.222

	Any in-hospital death
	453 (8.7)
	151 (7.9)
	0.291


Data are mean ± SD or n (%). Comparisons describe the observed selection pattern for HbA1c testing.


Supplementary Table S2. Crude event rates of MVA according to GV tertiles in the overall cohort and landmark cohorts.
	Cohort/endpoint
	T1 (CV≤12.8%)
	T2 (12.8%<CV≤26.3%)
	T3 (CV>26.3%)
	P value

	Overall in-hospital MVA
	86/2453 (3.51)
	84/2361 (3.56)
	120/2322 (5.17)
	0.005

	MVA occurring after 24 h (24-h landmark cohort)
	34/2370 (1.43)
	37/2280 (1.62)
	38/2202 (1.73)
	0.726

	MVA occurring after 48 h (48-h landmark cohort)
	23/2343 (0.98)
	25/2247 (1.11)
	26/2160 (1.20)
	0.771


Data are n/N (%). P values were derived from Pearson chi-square tests across GV tertiles within each cohort.


Supplementary Table S3. Complete-case counts and event counts for each main model.
	Cohort
	Model
	Eligible N
	Analytic N
	Events

	24-h landmark cohort
	24h Base
	6852
	6726
	105

	24-h landmark cohort
	24h Base + ABG
	6852
	6726
	105

	24-h landmark cohort
	24h Base + GV
	6852
	6726
	105

	24-h landmark cohort
	24h Base + ABG + GV
	6852
	6726
	105

	24-h landmark cohort
	24h GV tertile model
	6852
	6726
	105

	48-h landmark cohort
	48h Base
	6750
	6627
	70

	48-h landmark cohort
	48h Base + ABG
	6750
	6627
	70

	48-h landmark cohort
	48h Base + GV
	6750
	6627
	70

	48-h landmark cohort
	48h Base + ABG + GV
	6750
	6627
	70

	48-h landmark cohort
	48h GV tertile model
	6750
	6627
	70

	24-h landmark HbA1c subgroup
	24h Base + HbA1c
	4993
	4922
	73

	24-h landmark HbA1c subgroup
	24h Base + SHR
	4993
	4922
	73

	24-h landmark HbA1c subgroup
	24h Base + GV
	4993
	4922
	73

	24-h landmark HbA1c subgroup
	24h Base + SHR + GV
	4993
	4922
	73

	48-h landmark HbA1c subgroup
	48h Base + HbA1c
	4923
	4854
	50

	48-h landmark HbA1c subgroup
	48h Base + SHR
	4923
	4854
	50

	48-h landmark HbA1c subgroup
	48h Base + GV
	4923
	4854
	50

	48-h landmark HbA1c subgroup
	48h Base + SHR + GV
	4923
	4854
	50


Eligible N is the landmark risk set before model-specific complete-case exclusion. Analytic N is the final sample used for the model.


Supplementary Table S4. Incremental discrimination and reclassification metrics for key model comparisons.
	Comparison
	N / events
	AUC old → new (DeLong p)
	Continuous NRI (95% CI; p)
	IDI (95% CI; p)

	24h Base→ABG
	6,726 / 105
	0.747 → 0.759 (P=0.072)
	0.138 (-0.047 to 0.311); P=0.170
	0.0017 (-0.0003 to 0.0036); P=0.080

	24h Base→GV
	6,726 / 105
	0.747 → 0.747 (P=0.607)
	-0.026 (-0.206 to 0.155); P=0.814
	0.0001 (0.0000 to 0.0001); P=0.038

	48h Base→ABG
	6,627 / 70
	0.728 → 0.742 (P=0.154)
	0.089 (-0.125 to 0.324); P=0.400
	0.0006 (-0.0006 to 0.0020); P=0.330

	48h Base→GV
	6,627 / 70
	0.728 → 0.730 (P=0.260)
	0.061 (-0.158 to 0.288); P=0.580
	-0.0001 (-0.0002 to 0.0000); P=0.086

	24h HbA1c subgroup Base→SHR
	4,922 / 73
	0.752 → 0.775 (P=0.026)
	0.278 (0.052 to 0.521); P=0.018
	0.0011 (-0.0010 to 0.0033); P=0.274

	24h HbA1c subgroup Base→GV
	4,922 / 73
	0.752 → 0.758 (P=0.122)
	0.147 (-0.067 to 0.363); P=0.210
	-0.0004 (-0.0009 to 0.0001); P=0.140

	48h HbA1c subgroup Base→SHR
	4,854 / 50
	0.735 → 0.758 (P=0.105)
	0.288 (0.000 to 0.561); P=0.050
	0.0009 (-0.0008 to 0.0028); P=0.326

	48h HbA1c subgroup Base→GV
	4,854 / 50
	0.735 → 0.752 (P=0.097)
	0.226 (-0.062 to 0.496); P=0.150
	-0.0004 (-0.0012 to 0.0005); P=0.456


Continuous NRI and IDI estimates used stratified bootstrap confidence intervals. ABG improved the C-statistic numerically, whereas SHR provided the clearest incremental signal in the 24-hour HbA1c subgroup.


Supplementary Table S5. Multiple-imputation sensitivity analysis for HbA1c-based models.
	Landmark cohort
	Eligible N
	Imputation model
	Pooled OR for SHR per 0.1 increase (95% CI; p)
	Pooled OR for GV per 0.1 increase (95% CI; p)

	24-hour landmark
	6,852
	20-dataset MICE; pooled with Rubin’s rules
	1.055 (1.025 to 1.086); P=0.000
	0.907 (0.799 to 1.031); P=0.135

	48-hour landmark
	6,750
	20-dataset MICE; pooled with Rubin’s rules
	1.050 (1.015 to 1.087); P=0.005
	0.940 (0.810 to 1.091); P=0.417


Multiple imputation by chained equations used 20 datasets. HbA1c and other incomplete covariates were imputed, SHR was recalculated, and coefficients were pooled using Rubin rules.


Supplementary Table S6. Firth penalized logistic regression as a low-event robustness analysis.
	Cohort
	Model
	N / events
	Marker
	OR
	95% CI
	P value
	Interpretation

	48-h landmark, whole cohort
	Base+GV
	6,627 / 70
	GV-24h(CV) per 0.1
	1.022
	0.898 to 1.164
	0.740
	No clear signal

	48-h landmark, whole cohort
	Base+ABG+GV
	6,627 / 70
	ABG per 1 mmol/L
	1.063
	1.011 to 1.117
	0.017
	Signal retained

	48-h landmark, whole cohort
	Base+ABG+GV
	6,627 / 70
	GV-24h(CV) per 0.1
	0.963
	0.835 to 1.111
	0.605
	No clear signal

	24-h landmark, HbA1c subgroup
	Base+SHR
	4,922 / 73
	SHR per 0.1
	1.044
	1.017 to 1.073
	0.002
	Signal retained

	24-h landmark, HbA1c subgroup
	Base+GV
	4,922 / 73
	GV-24h(CV) per 0.1
	1.047
	0.925 to 1.184
	0.469
	No clear signal

	24-h landmark, HbA1c subgroup
	Base+SHR+GV
	4,922 / 73
	SHR per 0.1
	1.050
	1.017 to 1.084
	0.003
	Signal retained

	24-h landmark, HbA1c subgroup
	Base+SHR+GV
	4,922 / 73
	GV-24h(CV) per 0.1
	0.959
	0.832 to 1.105
	0.560
	No clear signal

	48-h landmark, HbA1c subgroup
	Base+SHR
	4,854 / 50
	SHR per 0.1
	1.047
	1.015 to 1.080
	0.004
	Signal retained

	48-h landmark, HbA1c subgroup
	Base+GV
	4,854 / 50
	GV-24h(CV) per 0.1
	1.096
	0.955 to 1.259
	0.193
	No clear signal

	48-h landmark, HbA1c subgroup
	Base+SHR+GV
	4,854 / 50
	SHR per 0.1
	1.045
	1.007 to 1.085
	0.021
	Signal retained

	48-h landmark, HbA1c subgroup
	Base+SHR+GV
	4,854 / 50
	GV-24h(CV) per 0.1
	1.014
	0.864 to 1.190
	0.864
	No clear signal


Firth penalized logistic regression was used to assess robustness in models with low post-landmark event counts.


Supplementary Table S7. Restricted cubic spline and diabetes-interaction tests for ABG and SHR.
	Marker
	Cohort
	N / events
	Test
	P value
	Interpretation

	ABG
	24-h landmark, whole cohort
	6,726 / 105
	Restricted cubic spline non-linearity
	0.120
	No strong non-linearity

	ABG
	48-h landmark, whole cohort
	6,627 / 70
	Restricted cubic spline non-linearity
	0.805
	No strong non-linearity

	ABG
	24-h landmark, whole cohort
	6,726 / 105
	Interaction with diabetes
	0.631
	No interaction detected

	ABG
	48-h landmark, whole cohort
	6,627 / 70
	Interaction with diabetes
	0.492
	No interaction detected

	SHR
	24-h landmark, HbA1c subgroup
	4,922 / 73
	Restricted cubic spline non-linearity
	0.035
	Evidence of non-linearity

	SHR
	48-h landmark, HbA1c subgroup
	4,854 / 50
	Restricted cubic spline non-linearity
	0.142
	No strong non-linearity

	SHR
	24-h landmark, HbA1c subgroup
	4,922 / 73
	Interaction with diabetes
	0.118
	No interaction detected

	SHR
	48-h landmark, HbA1c subgroup
	4,854 / 50
	Interaction with diabetes
	0.333
	No interaction detected


Spline models used four degrees of freedom. Interaction models tested marker-by-diabetes terms.


Supplementary Table S8. Missing-data pattern for analysis-critical variables.
	Variable
	Available, n
	Missing, n
	Missing, %

	age
	7,019
	117
	1.6

	sex
	7,136
	0
	0.0

	sbp
	7,118
	18
	0.3

	hr
	7,136
	0
	0.0

	k
	7,136
	0
	0.0

	hb
	7,093
	43
	0.6

	hba1c
	5,216
	1,920
	26.9

	glu0
	7,136
	0
	0.0

	glu6
	7,010
	126
	1.8

	glu24
	6,890
	246
	3.4

	gv24-cv
	7,136
	0
	0.0

	insulin24
	7,136
	0
	0.0

	betab24
	7,135
	1
	0.0

	acei24
	7,135
	1
	0.0

	statin24
	7,135
	1
	0.0


Missingness is shown for analysis-critical variables.


Supplementary Table S9. Standardized associations of glucose-derived markers with subsequent malignant ventricular arrhythmias.
	Marker
	Landmark/cohort
	N/events
	Mean ± SD
	Adjusted OR per 1 SD
	95% CI
	P value

	Admission blood glucose
	24-h, whole cohort
	6,726/105
	8.46 ± 4.19 mmol/L
	1.269
	1.088-1.481
	0.002

	GV-24h(CV)
	24-h, whole cohort
	6,726/105
	0.220 ± 0.163
	0.990
	0.822-1.191
	0.913

	SHR
	24-h, HbA1c subgroup
	4,922/73
	1.242 ± 0.554
	1.264
	1.083-1.477
	0.003

	Admission blood glucose
	48-h, whole cohort
	6,627/70
	8.43 ± 4.13 mmol/L
	1.239
	1.021-1.504
	0.030

	GV-24h(CV)
	48-h, whole cohort
	6,627/70
	0.219 ± 0.163
	1.025
	0.821-1.280
	0.824

	SHR
	48-h, HbA1c subgroup
	4,854/50
	1.237 ± 0.549
	1.268
	1.056-1.523
	0.011


Each marker was standardized within its analytic cohort and entered separately into the base clinical model. GV, glycemic variability; HbA1c, glycated hemoglobin; SHR, stress hyperglycemia ratio.


Supplementary Table S10. Full multivariable landmark logistic regression models for malignant ventricular arrhythmia occurring after 24 hours.
	Variable
	OR
	95% CI
	P value

	Base clinical model (Analytic N = 6726; events = 105; AUC = 0.747)
	Base clinical model (Analytic N = 6726; events = 105; AUC = 0.747)
	Base clinical model (Analytic N = 6726; events = 105; AUC = 0.747)
	Base clinical model (Analytic N = 6726; events = 105; AUC = 0.747)

	Age, years
	1.041
	1.020 to 1.062
	<0.001

	Male sex
	0.698
	0.461 to 1.056
	0.089

	Killip class ≥II
	1.873
	1.207 to 2.905
	0.005

	Systolic blood pressure, per 1 mmHg
	0.986
	0.979 to 0.994
	<0.001

	Heart rate, per 1 beat/min
	1.012
	1.002 to 1.022
	0.016

	Serum potassium, per 1 mmol/L
	1.622
	1.205 to 2.183
	0.001

	Diabetes mellitus
	0.842
	0.529 to 1.338
	0.466

	Prior myocardial infarction
	1.626
	0.898 to 2.945
	0.108

	Prior heart failure
	0.603
	0.208 to 1.744
	0.350

	Anterior myocardial infarction/new LBBB
	1.473
	0.968 to 2.241
	0.070

	Symptom-to-treatment delay >4 h
	1.322
	0.841 to 2.080
	0.226

	Base + ABG (Analytic N = 6726; events = 105; AUC = 0.759)
	Base + ABG (Analytic N = 6726; events = 105; AUC = 0.759)
	Base + ABG (Analytic N = 6726; events = 105; AUC = 0.759)
	Base + ABG (Analytic N = 6726; events = 105; AUC = 0.759)

	Admission blood glucose, per 1 mmol/L
	1.059
	1.020 to 1.098
	0.002

	Base + GV-24h(CV) (Analytic N = 6726; events = 105; AUC = 0.747)
	Base + GV-24h(CV) (Analytic N = 6726; events = 105; AUC = 0.747)
	Base + GV-24h(CV) (Analytic N = 6726; events = 105; AUC = 0.747)
	Base + GV-24h(CV) (Analytic N = 6726; events = 105; AUC = 0.747)

	GV-24h(CV), per 0.1 increase
	0.994
	0.887 to 1.114
	0.913

	Base + ABG + GV-24h(CV) (Analytic N = 6726; events = 105; AUC = 0.758)
	Base + ABG + GV-24h(CV) (Analytic N = 6726; events = 105; AUC = 0.758)
	Base + ABG + GV-24h(CV) (Analytic N = 6726; events = 105; AUC = 0.758)
	Base + ABG + GV-24h(CV) (Analytic N = 6726; events = 105; AUC = 0.758)

	Admission blood glucose, per 1 mmol/L
	1.072
	1.028 to 1.118
	0.001

	GV-24h(CV), per 0.1 increase
	0.921
	0.811 to 1.045
	0.201

	GV tertiles (reference = T1) (Analytic N = 6726; events = 105; AUC = 0.748)
	GV tertiles (reference = T1) (Analytic N = 6726; events = 105; AUC = 0.748)
	GV tertiles (reference = T1) (Analytic N = 6726; events = 105; AUC = 0.748)
	GV tertiles (reference = T1) (Analytic N = 6726; events = 105; AUC = 0.748)

	T2 vs T1
	1.167
	0.720 to 1.890
	0.531

	T3 vs T1
	1.107
	0.683 to 1.796
	0.679


The base clinical model included age, sex, Killip class ≥II, systolic blood pressure, heart rate, serum potassium, diabetes, prior myocardial infarction, prior heart failure, anterior infarction/new left bundle branch block, and symptom-to-treatment delay >4 h.


Supplementary Table S11. Full multivariable landmark logistic regression models for malignant ventricular arrhythmia occurring after 48 hours.
	Variable
	OR
	95% CI
	P value

	Base clinical model (Analytic N = 6627; events = 70; AUC = 0.728)
	Base clinical model (Analytic N = 6627; events = 70; AUC = 0.728)
	Base clinical model (Analytic N = 6627; events = 70; AUC = 0.728)
	Base clinical model (Analytic N = 6627; events = 70; AUC = 0.728)

	Age, years
	1.048
	1.022 to 1.074
	<0.001

	Male sex
	0.819
	0.493 to 1.362
	0.443

	Killip class ≥II
	1.833
	1.071 to 3.140
	0.027

	Systolic blood pressure, per 1 mmHg
	0.994
	0.985 to 1.004
	0.245

	Heart rate, per 1 beat/min
	1.015
	1.003 to 1.027
	0.012

	Serum potassium, per 1 mmol/L
	1.334
	0.902 to 1.974
	0.149

	Diabetes mellitus
	0.759
	0.423 to 1.360
	0.353

	Prior myocardial infarction
	1.692
	0.840 to 3.407
	0.141

	Prior heart failure
	0.649
	0.190 to 2.218
	0.490

	Anterior myocardial infarction/new LBBB
	1.290
	0.780 to 2.134
	0.321

	Symptom-to-treatment delay >4 h
	0.963
	0.576 to 1.609
	0.884

	Base + ABG (Analytic N = 6627; events = 70; AUC = 0.742)
	Base + ABG (Analytic N = 6627; events = 70; AUC = 0.742)
	Base + ABG (Analytic N = 6627; events = 70; AUC = 0.742)
	Base + ABG (Analytic N = 6627; events = 70; AUC = 0.742)

	Admission blood glucose, per 1 mmol/L
	1.053
	1.005 to 1.104
	0.030

	Base + GV-24h(CV) (Analytic N = 6627; events = 70; AUC = 0.730)
	Base + GV-24h(CV) (Analytic N = 6627; events = 70; AUC = 0.730)
	Base + GV-24h(CV) (Analytic N = 6627; events = 70; AUC = 0.730)
	Base + GV-24h(CV) (Analytic N = 6627; events = 70; AUC = 0.730)

	GV-24h(CV), per 0.1 increase
	1.016
	0.886 to 1.164
	0.824

	Base + ABG + GV (Analytic N = 6627; events = 70; AUC = 0.741)
	Base + ABG + GV (Analytic N = 6627; events = 70; AUC = 0.741)
	Base + ABG + GV (Analytic N = 6627; events = 70; AUC = 0.741)
	Base + ABG + GV (Analytic N = 6627; events = 70; AUC = 0.741)

	Admission blood glucose, per 1 mmol/L
	1.061
	1.006 to 1.119
	0.028

	GV-24h(CV), per 0.1 increase
	0.956
	0.822 to 1.111
	0.555

	GV tertiles (reference = T1) (Analytic N = 6627; events = 70; AUC = 0.729)
	GV tertiles (reference = T1) (Analytic N = 6627; events = 70; AUC = 0.729)
	GV tertiles (reference = T1) (Analytic N = 6627; events = 70; AUC = 0.729)
	GV tertiles (reference = T1) (Analytic N = 6627; events = 70; AUC = 0.729)

	T2 vs T1
	1.173
	0.653 to 2.109
	0.593

	T3 vs T1
	1.121
	0.623 to 2.019
	0.703


The covariate structure was identical to the corresponding 24-hour analysis.


Supplementary Fig. S1. Forest plot of prespecified sensitivity analyses.
Adjusted associations of GV-24h(CV), per 0.1 increase, with post-landmark MVA across the primary and sensitivity analyses. GEE, generalized estimating equations; GV, glycemic variability; MVA, malignant ventricular arrhythmia.
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