Supplemental Tables
Supplemental Table S1. Missing Data Statistics
Percent missing is computed conditional on analytic rows where exposure and outcome are observed. missForest imputation was configured for variables with 5–40% missing that were selected for the final adjustment set.
	Variable
	Missing (n)
	Missing (%)
	Action
	Non-missing (n)
	Imputation

	Age (years)
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Sex (male/female)
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	GRACE risk score
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Left ventricular ejection fraction (%)
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Body mass index (kg/m²)
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Smoking status
	1
	0.26%
	Complete-case (<5%)
	387
	Yes (missForest)

	Hypertension
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Diabetes mellitus
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Hyperlipidemia
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Prior heart failure
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Chronic kidney disease
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Killip class
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Number of diseased vessels
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Number of implanted stents
	36
	9.28%
	missForest (5–40%)
	352
	Yes (missForest)

	Statin use
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	ACEI/ARB use
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	Beta-blocker use
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)

	P2Y12 inhibitor use
	0
	0.00%
	Complete (no missing)
	388
	Yes (missForest)



Supplemental Table S2. Covariate Selection (10% Change-in-Estimate and Collinearity)
Covariate selection used OR-logic: a candidate was retained if it met ≥10% change-in-estimate OR passed VIF pruning (GVIF ≤ 10), OR was force-included. EPV cap was not applied. The final parsimonious model (Model 4) used 8 covariates (Age, Sex, GRACE, LVEF, Diabetes, CKD, Multivessel disease, CALLY), improving EPV from 2.38 to 7.8.
	Candidate
	Label
	Δ Exposure (%)
	≥10% CIE
	Forced
	Retained (CIE)
	VIF Removed
	Final Set

	ACEI_ARB
	ACEI/ARB use
	1.32
	
	
	
	
	✓

	Age
	Age (years)
	29.64
	✓
	✓
	✓
	
	✓

	BetaBlocker
	Beta-blocker use
	0.03
	
	
	
	
	✓

	BMI
	Body mass index (kg/m²)
	0.13
	
	
	
	
	✓

	CKD
	Chronic kidney disease
	0.63
	
	
	
	
	✓

	Diabetes
	Diabetes mellitus
	1.93
	
	
	
	
	✓

	GRACE
	GRACE risk score
	10.83
	✓
	
	✓
	
	✓

	Hyperlipidemia
	Hyperlipidemia
	1.68
	
	
	
	
	✓

	Hypertension
	Hypertension
	1.12
	
	
	
	
	✓

	KillipClass
	Killip class
	5.60
	
	
	
	
	✓

	LesionVesselCount
	Number of diseased vessels
	4.51
	
	
	
	
	✓

	LVEF
	Left ventricular ejection fraction (%)
	0.18
	
	
	
	
	✓

	P2Y12
	P2Y12 inhibitor use
	0.99
	
	
	
	
	✓

	PriorHF
	Prior heart failure
	1.19
	
	
	
	
	✓

	Sex
	Sex (male/female)
	0.81
	✓
	✓
	✓
	
	✓

	Smoking
	Smoking status
	3.33
	
	
	
	
	✓

	Statin
	Statin use
	0.59
	
	
	
	
	✓

	StentCount
	Number of implanted stents
	1.10
	
	
	
	
	✓


EPV (events / regression df, full candidate set) = 2.3846. Outcome events (binary/survival) = 62. Regression df (exposure + all candidates, excl. intercept) = 26. 

Supplemental Table S3. E-value Sensitivity Analysis
E-values quantify the minimum strength of association that an unmeasured confounder would need to have with both exposure and outcome, conditional on measured covariates, to fully explain away the observed CALLY–mortality association.
	Model
	HR
	95% CI
	E-value (Estimate)
	E-value (CI Limit)

	Unadjusted
	0.439
	0.282, 0.681
	3.973
	2.290

	Minimally adjusted
	0.559
	0.374–0.836
	2.975
	1.682

	Model 4: Parsimonious adjusted
	0.456
	0.307–0.677
	3.810
	2.290



Supplemental Table S4. Comparison of Original and Imputed Data
Across final MI-trigger covariates only: comparing pre-imputation (Original) versus each completed imputation set (same analytic N = 388). Only Stent Count (9.28% missing) and Smoking status (0.26% missing) triggered imputation. All 5 imputed datasets are virtually identical to the original, confirming minimal imputation perturbation.
	Variable
	Test
	P value
	Original
	Imputed (pooled)

	Age (years)
	—
	—
	66.14 ± 11.40 (n=388)
	66.14 ± 11.40 (n=388)

	Sex (male/female)
	— [ ]
	—
	Σ n=388
	Σ n=388

	    Female
	—
	—
	153 (39.4%)
	153 (39.4%)

	    Male
	—
	—
	235 (60.6%)
	235 (60.6%)

	GRACE risk score
	—
	—
	127.10 ± 24.48 (n=388)
	127.10 ± 24.48 (n=388)

	Left ventricular ejection fraction (%)
	—
	—
	61.46 ± 6.96 (n=388)
	61.46 ± 6.96 (n=388)

	Body mass index (kg/m²)
	—
	—
	23.86 ± 2.40 (n=388)
	23.86 ± 2.40 (n=388)

	Smoking status
	0.004 [C]
	1.000
	Σ n=387
	Σ n=388

	    Never
	—
	—
	190 (49.1%)
	190 (49.0%)

	    Current
	—
	—
	134 (34.6%)
	135 (34.8%)

	    Former
	—
	—
	63 (16.3%)
	63 (16.2%)

	Hypertension
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	116 (29.9%)
	116 (29.9%)

	    Yes
	—
	—
	272 (70.1%)
	272 (70.1%)

	Diabetes mellitus
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	277 (71.4%)
	277 (71.4%)

	    Yes
	—
	—
	111 (28.6%)
	111 (28.6%)

	Hyperlipidemia
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	368 (94.8%)
	368 (94.8%)

	    Yes
	—
	—
	20 (5.2%)
	20 (5.2%)

	Prior heart failure
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	371 (95.6%)
	371 (95.6%)

	    Yes
	—
	—
	17 (4.4%)
	17 (4.4%)

	Chronic kidney disease
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	370 (95.4%)
	370 (95.4%)

	    Yes
	—
	—
	18 (4.6%)
	18 (4.6%)

	Killip class
	— [ ]
	—
	Σ n=388
	Σ n=388

	    I
	—
	—
	339 (87.4%)
	339 (87.4%)

	    II
	—
	—
	22 (5.7%)
	22 (5.7%)

	    III
	—
	—
	20 (5.2%)
	20 (5.2%)

	    IV
	—
	—
	7 (1.8%)
	7 (1.8%)

	Number of diseased vessels
	— [ ]
	—
	Σ n=388
	Σ n=388

	    2-vessel
	—
	—
	134 (34.5%)
	134 (34.5%)

	    3-vessel
	—
	—
	121 (31.2%)
	121 (31.2%)

	    4-vessel
	—
	—
	111 (28.6%)
	111 (28.6%)

	    Other
	—
	—
	22 (5.7%)
	22 (5.7%)

	Number of implanted stents
	1.975 [C]
	1.000
	Σ n=352
	Σ n=388

	    0
	—
	—
	67 (19.0%)
	67 (17.3%)

	    1
	—
	—
	201 (57.1%)
	237 (61.1%)

	    2
	—
	—
	65 (18.5%)
	65 (16.8%)

	    ≥3
	—
	—
	19 (5.4%)
	19 (4.9%)

	Statin use
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	34 (8.8%)
	34 (8.8%)

	    Yes
	—
	—
	354 (91.2%)
	354 (91.2%)

	ACEI/ARB use
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	204 (52.6%)
	204 (52.6%)

	    Yes
	—
	—
	184 (47.4%)
	184 (47.4%)

	Beta-blocker use
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	218 (56.2%)
	218 (56.2%)

	    Yes
	—
	—
	170 (43.8%)
	170 (43.8%)

	P2Y12 inhibitor use
	— [ ]
	—
	Σ n=388
	Σ n=388

	    No
	—
	—
	82 (21.1%)
	82 (21.1%)

	    Yes
	—
	—
	306 (78.9%)
	306 (78.9%)



Supplemental Table S5. Pooled Multivariable Regression across Imputations
	Imputed dataset
	HR
	95% CI
	P value

	Imputation 1
	0.551
	0.367–0.827
	0.004

	Imputation 2
	0.553
	0.369–0.829
	0.004

	Imputation 3
	0.552
	0.368–0.826
	0.004

	Imputation 4
	0.552
	0.368–0.828
	0.004

	Imputation 5
	0.553
	0.369–0.830
	0.004

	Pooled estimate
	0.552
	0.368–0.827
	0.004


Rubin-pooled multivariable Cox model with the same adjustment set as Table 3 Model 4 (parsimonious). Results per imputation set were identical (HR = 0.552, 95% CI 0.368–0.827, P = 0.004), confirming negligible between-imputation variance.

Supplemental Table S6. Outlier Robustness Analysis (Winsorized Exposure)
Rubin-pooled comparison: The Model 4 (parsimonious adjusted) uses the original continuous CALLY; Sensitivity model repeats the analysis after winsorizing CALLY at the 1st and 99th percentiles (bounds: 0.048–7.086).
	Variable
	Model 4: Parsimonious adjusted
	Sensitivity (Winsorized)
	Consistency

	CALLY
	HR=0.552 (95%CI 0.368, 0.827); 0.004
	HR=0.456 (95%CI 0.307, 0.677); p<0.001
	Consistent; significant association robust to extreme values



Supplemental Table S7. Follow-up Time Sensitivity (Early Event Exclusion)
For survival data, early events occurring on or before the 5th percentile of observed event times are excluded and the fully adjusted model is re-fitted. Excluded events: 4 (on or before 1.78 months). N reduced from 388 to 379.
	Variable
	Model 4: Parsimonious adjusted
	Sensitivity 
(Early Exclusion)
	Consistency

	CALLY
	HR=0.552 (95%CI 0.368, 0.827); 0.004
	[bookmark: _GoBack]HR=0.357 (95%CI 0.226, 0.564); p<0.001
	Consistent; significant association robust to early event exclusion




Supplemental Table S8. Threshold Effects across Imputed Datasets
Two-piece piecewise Cox regression threshold estimates. Inflection point (knot) was identified at CALLY = 3.117 by AIC-minimised grid search over 50 candidates. All 5 imputation sets yielded identical results. Smooth curve figures (Supplemental Figures 1–5) are provided separately.
	Imputation
	Inflection Point
	Below Knot HR (95% CI)
	P
	Above Knot HR (95% CI)
	P
	LR Test P

	1
	3.117
	0.378 (0.238–0.602)
	<0.001
	1.452 (0.561–3.754)
	0.442
	0.029

	2
	3.117
	0.378 (0.238–0.602)
	<0.001
	1.452 (0.561–3.754)
	0.442
	0.029

	3
	3.117
	0.378 (0.238–0.602)
	<0.001
	1.452 (0.561–3.754)
	0.442
	0.029

	4
	3.117
	0.378 (0.238–0.602)
	<0.001
	1.452 (0.561–3.754)
	0.442
	0.029

	5
	3.117
	0.378 (0.238–0.602)
	<0.001
	1.452 (0.561–3.754)
	0.442
	0.029



Supplemental Table S9. Threshold Stability Report
Knot (inflection point) stability across imputed datasets. CV = SD / |mean knot|; stable when CV ≤ 0.10.
	Status
	Valid Imputations
	Mean Knot
	SD Knot
	Range
	CV
	Stable

	OK
	5
	3.117
	0.000
	3.117–3.117
	0.0000
	Yes
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