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Supplementary Table S1. Sample cleaning and missing-data profile in the clinical and MIMIC-IV cohorts


Supplementary Table S1.1 Sample cleaning and missing-data handling in the clinical cohort
	Item
	Value
	Description

	Raw admission records before cleaning
	4,290
	Initial un-imputed clinical database

	Repeated admission records removed
	34
	Repeated admission records were removed to retain one index admission per patient

	Unique records after duplicate removal
	4,256
	Cleaned clinical records after duplicate removal

	Records lacking valid follow-up time or endpoint date
	89
	Records without valid end_date or time_days were excluded from the final survival analysis

	Final clinical cohort for 365-day analysis
	4,167
	Patients included in Cox, Kaplan–Meier, and regression analyses

	Missing-data handling
	—
	Missingness was assessed before imputation. Variables retained for analysis were imputed using a random forest-based method. Derived variables, including SI, Hb–SI phenotype, CKD status, GRACE score, and CRUSADE score, were calculated after data cleaning/imputation where applicable



Supplementary Table S1.2 Missing-data profile in the clinical cohort
	Variable
	Raw N
	Raw missing n
	Raw missing %

	admission_id
	4290
	0
	0

	admit_date
	4290
	9
	0.21

	discharge_date
	4290
	21
	0.49

	height_cm
	4290
	179
	4.17

	weight_kg
	4290
	196
	4.57

	heart_rate
	4290
	35
	0.82

	sbp
	4290
	25
	0.58

	dbp
	4290
	31
	0.72

	age
	4290
	40
	0.93

	sex
	4290
	0
	0

	stemi
	4290
	0
	0

	mi_anterior_wall
	4290
	298
	6.95

	mi_extensive_anterior
	4290
	297
	6.92

	mi_anteroseptal
	4290
	298
	6.95

	mi_lateral_wall
	4290
	298
	6.95

	mi_inferior_wall
	4290
	296
	6.9

	mi_posterior_wall
	4290
	3885
	90.56

	mi_inferior_rv
	4290
	3851
	89.77

	nstemi
	4290
	0
	0

	mi_location_code
	4290
	300
	6.99

	lm_occlusion
	4290
	0
	0

	lad_occlusion
	4290
	0
	0

	lcx_occlusion
	4290
	0
	0

	rca_occlusion
	4290
	0
	0

	rheumatic_heart_disease
	4290
	0
	0

	cpr
	4290
	0
	0

	ventricular_fibrillation
	4290
	0
	0

	prior_mi
	4290
	0
	0

	prior_stroke
	4290
	0
	0

	acute_stroke
	4290
	0
	0

	pneumonia
	4290
	0
	0

	atrial_fibrillation
	4290
	0
	0

	cancer_type
	4290
	0
	0

	cancer_any
	4290
	4250
	99.07

	rheumatic_disease
	4290
	0
	0

	hematologic_disease
	4290
	0
	0

	third_degree_av_block
	4290
	0
	0

	lbbb
	4290
	0
	0

	acute_left_heart_failure
	4290
	0
	0

	cardiogenic_shock
	4290
	0
	0

	chronic_kidney_disease
	4290
	4218
	98.32

	renal_anemia
	4290
	0
	0

	copd
	4290
	0
	0

	peripheral_vascular_disease
	4290
	0
	0

	hyperlipidemia
	4290
	3446
	80.33

	cardiac_rupture
	4290
	0
	0

	mitral_valve_prolapse
	4290
	4288
	99.95

	smoking
	4290
	1362
	31.75

	alcohol_use
	4290
	1369
	31.91

	hypertension_grade
	4290
	4
	0.09

	diabetes
	4290
	4
	0.09

	renal_insufficiency
	4290
	3575
	83.33

	prior_pci
	4290
	3199
	74.57

	prior_cabg
	4290
	3199
	74.57

	killip_class
	4290
	114
	2.66

	cmr_done
	4290
	339
	7.9

	nuclear_imaging_done
	4290
	805
	18.76

	ck_mb
	4290
	971
	22.63

	ck
	4290
	450
	10.49

	alp
	4290
	1130
	26.34

	ldh
	4290
	474
	11.05

	hbdh
	4290
	474
	11.05

	alt
	4290
	431
	10.05

	ast
	4290
	430
	10.02

	ggt
	4290
	444
	10.35

	total_bilirubin
	4290
	444
	10.35

	direct_bilirubin
	4290
	445
	10.37

	indirect_bilirubin
	4290
	444
	10.35

	prealbumin
	4290
	1108
	25.83

	total_protein
	4290
	437
	10.19

	albumin
	4290
	462
	10.77

	globulin
	4290
	1130
	26.34

	albumin_globulin_ratio
	4290
	1133
	26.41

	creatinine_enzymatic
	4290
	451
	10.51

	bun
	4290
	420
	9.79

	uric_acid
	4290
	445
	10.37

	homocysteine
	4290
	803
	18.72

	hdl_c
	4290
	458
	10.68

	ldl_c
	4290
	455
	10.61

	apoa1
	4290
	474
	11.05

	apob
	4290
	474
	11.05

	triglycerides
	4290
	432
	10.07

	total_cholesterol
	4290
	432
	10.07

	total_bile_acid
	4290
	472
	11

	glucose
	4290
	421
	9.81

	hba1c
	4290
	708
	16.5

	tsh
	4290
	512
	11.93

	t3
	4290
	511
	11.91

	free_t3
	4290
	513
	11.96

	free_t4
	4290
	512
	11.93

	il6
	4290
	917
	21.38

	hs_crp
	4290
	1264
	29.46

	wbc
	4290
	401
	9.35

	monocyte_count
	4290
	402
	9.37

	neutrophil_count
	4290
	400
	9.32

	eosinophil_count
	4290
	743
	17.32

	basophil_count
	4290
	488
	11.38

	lymphocyte_count
	4290
	1081
	25.2

	rbc
	4290
	401
	9.35

	hemoglobin
	4290
	403
	9.39

	hematocrit
	4290
	406
	9.46

	mcv
	4290
	404
	9.42

	mch
	4290
	1084
	25.27

	mchc
	4290
	1084
	25.27

	rdw
	4290
	406
	9.46

	platelet
	4290
	404
	9.42

	plateletcrit
	4290
	415
	9.67

	mpv
	4290
	415
	9.67

	pdw
	4290
	416
	9.7

	aptt
	4290
	468
	10.91

	pt
	4290
	465
	10.84

	tt
	4290
	475
	11.07

	prothrombin_activity
	4290
	1148
	26.76

	fibrinogen
	4290
	458
	10.68

	inr
	4290
	464
	10.82

	d_dimer
	4290
	514
	11.98

	chloride
	4290
	1145
	26.69

	phosphorus
	4290
	772
	18

	calcium
	4290
	1127
	26.27

	sodium
	4290
	1119
	26.08

	potassium
	4290
	837
	19.51

	stent_any
	4290
	0
	0

	lm_stent
	4290
	0
	0

	lad_stent
	4290
	0
	0

	lcx_stent
	4290
	0
	0

	rca_stent
	4290
	0
	0

	om_stent
	4290
	0
	0

	stent_count
	4290
	2025
	47.2

	multisite_stent
	4290
	0
	0

	staged_pci
	4290
	0
	0

	cabg_performed
	4290
	0
	0

	drug_coated_balloon
	4290
	0
	0

	complete_occlusion
	4290
	0
	0

	collateral_circulation
	4290
	4255
	99.18

	ivus
	4290
	0
	0

	aortic_sinus_diameter_baseline
	4290
	559
	13.03

	left_atrium_diameter_baseline
	4290
	549
	12.8

	aortic_valve_opening_baseline
	4290
	572
	13.33

	lvot_diameter_baseline
	4290
	594
	13.85

	ivs_thickness_baseline
	4290
	547
	12.75

	lvidd_baseline
	4290
	544
	12.68

	lvpw_thickness_baseline
	4290
	545
	12.7

	lvef_baseline
	4290
	547
	12.75

	lvedv_baseline
	4290
	546
	12.73

	stroke_volume_baseline
	4290
	571
	13.31

	pulmonary_valve_velocity_baseline
	4290
	594
	13.85

	aortic_valve_velocity_baseline
	4290
	565
	13.17

	mitral_e_velocity_baseline
	4290
	548
	12.77

	mitral_a_velocity_baseline
	4290
	697
	16.25

	mitral_ea_ratio_baseline
	4290
	700
	16.32

	tricuspid_e_velocity_baseline
	4290
	570
	13.29

	tricuspid_a_velocity_baseline
	4290
	703
	16.39

	tricuspid_ea_ratio_baseline
	4290
	712
	16.6

	aortic_sinus_diameter_followup
	4290
	2736
	63.78

	left_atrium_diameter_followup
	4290
	2735
	63.75

	aortic_valve_opening_followup
	4290
	2789
	65.01

	lvot_diameter_followup
	4290
	2794
	65.13

	ivs_thickness_followup
	4290
	2735
	63.75

	lvidd_followup
	4290
	2736
	63.78

	lvpw_thickness_followup
	4290
	2735
	63.75

	lvef_followup
	4290
	2738
	63.82

	lvedv_followup
	4290
	2738
	63.82

	stroke_volume_followup
	4290
	2745
	63.99

	pulmonary_valve_velocity_followup
	4290
	2751
	64.13

	aortic_valve_velocity_followup
	4290
	2746
	64.01

	mitral_e_velocity_followup
	4290
	2746
	64.01

	mitral_a_velocity_followup
	4290
	2792
	65.08

	mitral_ea_ratio_followup
	4290
	2799
	65.24

	tricuspid_e_velocity_followup
	4290
	2751
	64.13

	tricuspid_a_velocity_followup
	4290
	2788
	64.99

	tricuspid_ea_ratio_followup
	4290
	2803
	65.34





Supplementary Table S1.3 Sample cleaning and missing-data handling in the MIMIC-IV cohort
	Item
	Value
	Description

	Initial MIMIC-IV analytic cohort
	5,055
	Patients included after predefined cohort construction

	Records after cleaning
	5,055
	Index ICU admission / first ICU stay retained according to cohort construction

	Records excluded because of missing Hb, SI components, or 365-day mortality status
	0
	Hb, heart rate, SBP, SI phenotype, and 365-day mortality status had no missingness

	Final MIMIC-IV cohort for 365-day analysis
	5,055
	Patients included in Cox, Kaplan–Meier, and regression analyses

	Missing-data handling
	—
	Variables with substantial missingness were excluded before imputation. Remaining variables with low missingness were imputed using missForest2. Hb, SI components, Hb–SI phenotype, SOFA score, and 365-day mortality status had no missingness




Supplementary Table S1.4 Missing-data profile in the MIMIC-IV cohort
	Variable
	Total N
	Missing n
	Missing %

	subject_id
	5055
	0
	0

	hadm_id
	5055
	0
	0

	stay_id
	5055
	0
	0

	sex
	5055
	0
	0

	age
	5055
	0
	0

	los_hospital_day
	5055
	0
	0

	first_hosp_stay
	5055
	0
	0

	intime
	5055
	0
	0

	outtime
	5055
	0
	0

	los_icu_day
	5055
	0
	0

	first_icu_stay
	5055
	0
	0

	time30
	5055
	0
	0

	death30_yn
	5055
	0
	0

	death30_01
	5055
	0
	0

	time90
	5055
	0
	0

	death90_yn
	5055
	0
	0

	death90_01
	5055
	0
	0

	time180
	5055
	0
	0

	death180_yn
	5055
	0
	0

	death180_01
	5055
	0
	0

	time365
	5055
	0
	0

	death365_yn
	5055
	0
	0

	death365_01
	5055
	0
	0

	hostime30
	5055
	0
	0

	hosdeath30_yn
	5055
	0
	0

	hosdeath30_01
	5055
	0
	0

	hostime90
	5055
	0
	0

	hosdeath90_yn
	5055
	0
	0

	hosdeath90_01
	5055
	0
	0

	hostime180
	5055
	0
	0

	hosdeath180_yn
	5055
	0
	0

	hosdeath180_01
	5055
	0
	0

	hostime365
	5055
	0
	0

	hosdeath365_yn
	5055
	0
	0

	hosdeath365_01
	5055
	0
	0

	BMI
	5055
	1523
	30.13

	height
	5055
	1517
	30.01

	weight
	5055
	47
	0.93

	heart_rate
	5055
	0
	0

	sbp
	5055
	0
	0

	dbp
	5055
	0
	0

	AMI
	5055
	0
	0

	PCI
	5055
	0
	0

	CHF
	5055
	0
	0

	STEMI
	5055
	0
	0

	DM
	5055
	0
	0

	AF
	5055
	0
	0

	CVD
	5055
	0
	0

	CPD
	5055
	0
	0

	PVD
	5055
	0
	0

	HTN
	5055
	0
	0

	TG
	5055
	3985
	78.83

	TC
	5055
	4163
	82.35

	LDL
	5055
	4226
	83.6

	HDL
	5055
	4186
	82.81

	CRP
	5055
	4863
	96.2

	GLU
	5055
	28
	0.55

	HbA1c
	5055
	3990
	78.93

	Hb
	5055
	0
	0

	PLT
	5055
	11
	0.22

	RBC
	5055
	11
	0.22

	WBC
	5055
	10
	0.2

	BUN
	5055
	58
	1.15

	Cr
	5055
	57
	1.13

	Na
	5055
	75
	1.48

	K
	5055
	67
	1.33

	ALT
	5055
	1754
	34.7

	AST
	5055
	1729
	34.2

	D_dimer
	5055
	4988
	98.67

	INR
	5055
	143
	2.83

	LDH
	5055
	2622
	51.87

	TnT
	5055
	1596
	31.57

	CK_MB
	5055
	1755
	34.72

	NT_proBNP
	5055
	4330
	85.66

	hs_crp
	5055
	5055
	100

	lvef
	5055
	2784
	55.07

	sofa
	5055
	0
	0

	aps3
	5055
	0
	0

	sapsii
	5055
	0
	0

	oasis
	5055
	0
	0

	GCS
	5055
	1
	0.02

	CCI
	5055
	0
	0

	vasoactive
	5055
	0
	0

	ECMO
	5055
	0
	0

	IABP
	5055
	0
	0

	CRRT
	5055
	0
	0

	stent1
	5055
	0
	0

	stent2
	5055
	0
	0

	stent3
	5055
	0
	0

	stent4
	5055
	0
	0

	vessel1
	5055
	0
	0

	vessel2
	5055
	0
	0

	vessel3
	5055
	0
	0

	vessel4
	5055
	0
	0


Values are presented as the number and percentage of missing observations before imputation. In the clinical cohort, the raw database contained 4,290 admission records. After removing repeated admission records, 4,256 unique records remained; 89 records without valid endpoint date or follow-up time were excluded from the final 365-day survival analysis. Variables retained for analysis were imputed using a random forest-based method. In the MIMIC-IV cohort, variables with substantial missingness were excluded before imputation, and remaining low-missingness variables were imputed using missForest. NA indicates derived, newly recoded, or post-cleaning variables for which raw missingness was not directly applicable in the original table.


Supplementary Table S2. Full Cox proportional hazards models for 365-day all-cause mortality according to Hb–SI phenotype
	Cohort
	Hb–SI phenotype
	Mortality rate, %
	Crude HR (95% CI)
	P
	Model 1 HR (95% CI)
	P
	Model 2 HR (95% CI)
	P
	Model 3 HR (95% CI)
	P

	Clinical cohort
	
	
	
	
	
	
	
	
	
	

	
	Stable
	3.33
	Reference
	—
	Reference
	—
	Reference
	—
	Reference
	—

	
	High-drive
	23.13
	7.77 (5.24–11.51)
	<0.0001
	6.40 (4.30–9.52)
	<0.0001
	5.40 (3.61–8.08)
	<0.0001
	1.82 (1.18–2.83)
	0.0073

	
	Low-reserve
	13.18
	4.12 (2.82–6.02)
	<0.0001
	2.63 (1.77–3.91)
	<0.0001
	1.99 (1.33–2.97)
	0.0008
	1.65 (1.10–2.46)
	0.0144

	
	Double-constraint
	30.00
	10.87 (4.79–24.67)
	<0.0001
	7.30 (3.20–16.68)
	<0.0001
	4.72 (2.03–10.99)
	0.0003
	1.75 (0.71–4.31)
	0.2216

	MIMIC-IV cohort
	
	
	
	
	
	
	
	
	
	

	
	Stable
	8.04
	Reference
	—
	Reference
	—
	Reference
	—
	Reference
	—

	MIMIC-IV cohort
	High-drive
	20.48
	2.76 (2.05–3.72)
	<0.0001
	2.79 (2.07–3.77)
	<0.0001
	1.98 (1.46–2.67)
	<0.0001
	1.36 (1.00–1.86)
	0.0516

	MIMIC-IV cohort
	Low-reserve
	7.58
	0.94 (0.76–1.16)
	0.5534
	0.85 (0.68–1.06)
	0.1449
	0.67 (0.54–0.84)
	0.0004
	0.59 (0.48–0.74)
	<0.0001

	MIMIC-IV cohort
	Double-constraint
	22.98
	3.16 (2.47–4.05)
	<0.0001
	2.99 (2.33–3.83)
	<0.0001
	2.11 (1.64–2.71)
	<0.0001
	1.51 (1.17–1.95)
	0.0016


Supplementary Table S2. Full Cox proportional hazards models for 365-day all-cause mortality according to Hb–SI phenotype. The Stable phenotype was used as the reference group. The crude model included Hb–SI phenotype only. Model 1 was adjusted for age and sex. Model 2 was further adjusted for diabetes mellitus, hypertension, and chronic kidney disease. Model 3 was additionally adjusted for STEMI, PCI, atrial fibrillation, chronic pulmonary disease, and peripheral vascular disease; Killip class was additionally included in the clinical cohort, and SOFA score was additionally included in the MIMIC-IV cohort. HR, hazard ratio; CI, confidence interval; Hb–SI, hemoglobin–shock index; STEMI, ST-segment elevation myocardial infarction; PCI, percutaneous coronary intervention; SOFA, Sequential Organ Failure Assessment.


Supplementary Table S3. Proportional hazards assumption tests for Cox models
	Cohort
	Model
	Hb–SI phenotype P value
	Global P value
	Interpretation

	Clinical cohort
	
	
	
	

	
	Model 2
	0.3300
	0.7900
	No evidence of violation

	
	Model 3
	0.2890
	0.3480
	No evidence of violation

	MIMIC-IV cohort
	
	
	
	

	
	Model 2
	0.0220
	0.0520
	Possible time-varying effect for phenotype; global test borderline

	
	Model 3
	0.0668
	0.0106
	Phenotype term acceptable; global violation mainly driven by non-phenotype covariates


Supplementary Table S3. Proportional hazards assumption tests for Cox models. The proportional hazards assumption was assessed using Schoenfeld residuals. P values are shown for the Hb–SI phenotype term and for the global model test. Model 2 was adjusted for age, sex, diabetes mellitus, hypertension, and chronic kidney disease. Model 3 was additionally adjusted for STEMI, PCI, atrial fibrillation, chronic pulmonary disease, and peripheral vascular disease; Killip class was additionally included in the clinical cohort, and SOFA score was additionally included in the MIMIC-IV cohort. Hb–SI, hemoglobin–shock index; STEMI, ST-segment elevation myocardial infarction; PCI, percutaneous coronary intervention; SOFA, Sequential Organ Failure Assessment.

Supplementary Table S4. Firth penalized logistic regression for 365-day mortality in the clinical cohort
	Hb–SI phenotype
	Model 2 OR 
	P
	Model 3 OR 
	P

	Stable
	Reference
	—
	Reference
	—

	High-drive
	6.53
	<0.0001
	2.01
	0.0190

	Low-reserve
	2.15
	0.0010
	1.87
	0.0107

	Double-constraint
	5.85
	0.0027
	3.06
	0.1229


Supplementary Table S4. Firth penalized logistic regression for 365-day mortality in the clinical cohort. Firth penalized logistic regression was performed as a small-sample sensitivity analysis for fixed 365-day mortality in the clinical cohort. The Stable phenotype was used as the reference group. Model 2 was adjusted for age, sex, diabetes mellitus, hypertension, and chronic kidney disease. Model 3 was additionally adjusted for STEMI, Killip class, PCI status, atrial fibrillation, chronic obstructive pulmonary disease, and peripheral vascular disease. OR, odds ratio; Hb–SI, hemoglobin–shock index; STEMI, ST-segment elevation myocardial infarction; PCI, percutaneous coronary intervention.

Supplementary Table S5. Discrimination of the GRACE score with and without Hb–SI phenotype
	Model
	AUC
	ΔAUC
	P

	GRACE score
	0.863
	Reference
	—

	GRACE score + Hb–SI phenotype
	0.869
	0.006
	0.0187


Supplementary Table S5. Discrimination of the GRACE score with and without Hb–SI phenotype. AUCs were compared using the DeLong test in the clinical cohort. The Hb–SI phenotype produced a statistically significant but numerically small increase in discrimination beyond the GRACE score. AUC, area under the receiver operating characteristic curve; Hb–SI, hemoglobin–shock index; GRACE, Global Registry of Acute Coronary Events.

Supplementary Table S6. Univariable Cox regression analyses for 365-day all-cause mortality
	Cohort
	Variable
	Level / comparison
	HR (95% CI)
	P 

	Clinical cohort
	
	
	
	

	
	Hb–SI phenotype
	High-drive vs Stable
	7.77 (5.24, 11.51)
	<0.0001

	
	Hb–SI phenotype
	Low-reserve vs Stable
	4.12 (2.82, 6.02)
	<0.0001

	
	Hb–SI phenotype
	Double-constraint vs Stable
	10.87 (4.79, 24.67)
	<0.0001

	
	Age
	Per 1-year increase
	1.07 (1.05, 1.08)
	<0.0001

	
	Male sex
	Male vs female
	0.50 (0.37, 0.67)
	<0.0001

	
	Diabetes mellitus
	Yes vs no
	1.85 (1.40, 2.45)
	<0.0001

	
	Hypertension
	Yes vs no
	1.64 (1.20, 2.23)
	0.0017

	
	Chronic kidney disease
	Yes vs no
	5.42 (4.08, 7.21)
	<0.0001

	
	STEMI
	Yes vs no
	1.63 (1.18, 2.25)
	0.0028

	
	Killip class
	Killip II vs I
	4.60 (3.01, 7.02)
	<0.0001

	
	Killip class
	Killip III vs I
	13.74 (8.84, 21.37)
	<0.0001

	
	Killip class
	Killip IV vs I
	59.77 (38.66, 92.41)
	<0.0001

	
	PCI
	Yes vs no
	0.29 (0.22, 0.39)
	<0.0001

	
	Atrial fibrillation
	Yes vs no
	5.15 (3.49, 7.60)
	<0.0001

	
	Chronic pulmonary disease
	Yes vs no
	8.12 (3.60, 18.31)
	<0.0001

	
	Peripheral vascular disease
	Yes vs no
	7.74 (3.43, 17.45)
	<0.0001

	MIMIC-IV cohort
	
	
	
	

	
	Hb–SI phenotype
	High-drive vs Stable
	2.76 (2.05, 3.72)
	<0.0001

	
	Hb–SI phenotype
	Low-reserve vs Stable
	0.94 (0.76, 1.16)
	0.5534

	
	Hb–SI phenotype
	Double-constraint vs Stable
	3.16 (2.47, 4.05)
	<0.0001

	
	Age
	Per 1-year increase
	1.02 (1.01, 1.02)
	<0.0001

	
	Male sex
	Male vs female
	0.81 (0.68, 0.97)
	0.0213

	
	Diabetes mellitus
	Yes vs no
	0.98 (0.82, 1.17)
	0.8100

	
	Hypertension
	Yes vs no
	0.82 (0.67, 1.00)
	0.0488

	
	Chronic kidney disease
	Yes vs no
	4.87 (3.89, 6.10)
	<0.0001

	
	STEMI
	Yes vs no
	0.98 (0.82, 1.17)
	0.8158

	
	PCI
	Yes vs no
	0.55 (0.46, 0.66)
	<0.0001

	
	Atrial fibrillation
	Yes vs no
	1.07 (0.89, 1.28)
	0.4825

	
	Chronic pulmonary disease
	Yes vs no
	1.44 (1.19, 1.74)
	0.0002

	
	Peripheral vascular disease
	Yes vs no
	1.27 (1.02, 1.59)
	0.0340

	
	SOFA score
	Per 1-point increase
	1.28 (1.25, 1.30)
	<0.0001


Supplementary Table S6. Univariable Cox regression analyses for 365-day all-cause mortality. Univariable Cox proportional hazards models were fitted separately in the clinical and MIMIC-IV cohorts to evaluate the associations between baseline variables and 365-day all-cause mortality. Hazard ratios are presented with 95% confidence intervals. The reference categories were Stable phenotype for Hb–SI phenotype, female sex for sex, no for binary variables, and Killip class I for Killip class. Age was modeled per 1-year increase, and SOFA score was modeled per 1-point increase. HR, hazard ratio; CI, confidence interval; Hb–SI, hemoglobin–shock index; MIMIC-IV, Medical Information Mart for Intensive Care IV; PCI, percutaneous coronary intervention; SOFA, Sequential Organ Failure Assessment; STEMI, ST-segment elevation myocardial infarction.

[bookmark: OLE_LINK4]Supplementary Table 7. Temporal distribution of 365-day mortality by Hb-SI phenotype in both cohorts
	Cohort
	Phenotype
	N
	30-day
	90-day
	180-day
	365-day

	Clinical cohort
	
	
	
	
	
	

	
	Stable
	3755
	90 (2.4)
	102 (2.7)
	107 (2.8)
	125 (3.3)

	
	High-drive
	134
	23 (17.2)
	25 (18.7)
	28 (20.9)
	31 (23.1)

	
	Low-reserve
	258
	19 (7.4)
	25 (9.7)
	30 (11.6)
	34 (13.2)

	
	Double-constraint
	20
	6 (30.0)
	6 (30.0)
	6 (30.0)
	6 (30.0)

	MIMIC-IV cohort
	
	
	
	
	
	

	
	Stable
	1890
	149 (7.9)
	152 (8.0)
	152 (8.0)
	152 (8.0)

	
	High-drive
	293
	60 (20.5)
	60 (20.5)
	60 (20.5)
	60 (20.5)

	
	Low-reserve
	2402
	178 (7.4)
	182 (7.6)
	182 (7.6)
	182 (7.6)

	
	Double-constraint
	470
	106 (22.6)
	108 (23.0)
	108 (23.0)
	108 (23.0)


Supplementary Table 7. Temporal distribution of 365-day mortality by Hb-SI phenotype. Values are presented as n (cumulative mortality rate, %). Hb–SI phenotypes were defined by Hb (11 g/dL) and SI (0.9) thresholds. SI = heart rate/systolic blood pressure. Cumulative mortality rates are shown; identical numbers across adjacent time points indicate no additional deaths occurred during that interval.

Supplementary Table 8. Incremental prognostic value of Hb-SI phenotype beyond Killip class and PCI in the clinical cohort
	Model
	Log-likelihood
	C-index 
	LRT χ² (df)
	LRT P value

	Model A: age + sex + Killip class + PCI
	-1422.9
	0.8572
	—
	—

	Model B: Model A + Hb-SI phenotype
	-1416.0
	0.8651
	13.85 (3)
	0.0031


Supplementary Table 8. Incremental prognostic value of Hb-SI phenotype beyond Killip class and PCI in the clinical cohort. Model A and Model B were compared using the likelihood ratio test. Hb-SI phenotypes were defined by Hb (11 g/dL) and SI (0.9) thresholds. C-index was calculated using concordance analysis. PCI, percutaneous coronary intervention; LRT, likelihood ratio test.



Figures：
Supplementary Figure S1. Unadjusted 365-day mortality across Hb–SI phenotypes
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Supplementary Figure S1. Unadjusted 365-day mortality across Hb–SI phenotypes. Unadjusted 365-day mortality across Hb–SI phenotypes in the clinical cohort (A) and MIMIC-IV cohort (B). Points indicate mortality rates, and horizontal lines indicate 95% confidence intervals. Deaths/sample size and mortality rates are shown for each phenotype.
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