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Supplementary Methods
Supplementary Methods S1. Electrocardiographic acquisition and measurement
A 12-lead electrocardiogram was recorded on admission, before coronary angiography and before the administration of any antiarrhythmic agent, at a paper speed of 25 mm/s and a calibration of 10 mm/mV. Tracings were digitized and measured on screen at fourfold magnification with electronic calipers by a single observer blinded to angiographic findings and to clinical outcome.
Measurements were confined to leads V4, V5 and V6, in which the T wave is generally of greatest amplitude and its termination most reliably identified, and were averaged over three consecutive sinus cycles. The QT interval was measured from the earliest deflection of the QRS complex to the point at which the descending limb of the T wave met the isoelectric line; where a U wave intervened, the nadir between T and U was taken. The Tp-e interval was measured from the apex of the T wave to that same terminal point, the nadir substituting for the apex where the T wave was biphasic or inverted. A lead was discarded when the T wave was of amplitude below 0.1 mV or when its termination could not be resolved, and the average of the remaining leads was used; patients in whom fewer than two of the three leads were measurable were not enrolled.
Correction for heart rate used the linear formula of Hodges, QTc = QT + 1.75 × (heart rate − 60).¹⁸ A linear correction was preferred to that of Bazett because admission tachycardia is common in acute coronary syndrome and Bazett’s exponential correction systematically overcorrects above a rate of 100 beats/min, which would in turn deflate the Tp-e/QTc ratio in precisely the patients of greatest clinical interest. The same Hodges-corrected value served as the denominator of the Tp-e/QTc ratio throughout.
A second observer, blinded to the same information and to the readings of the first, repeated all measurements in a randomly selected subset of 50 patients (20% of the cohort) so that interobserver agreement could be quantified (Supplementary Table S3; Supplementary Figure S4).
Supplementary Methods S2. Angiographic and clinical risk scores; prespecified electrocardiographic thresholds
Coronary angiography was performed by radial or femoral access at the discretion of the operator. A visually estimated diameter stenosis of 70% or more was regarded as significant, the threshold being 50% for the left main stem. SYNTAX scores were computed with the online calculator by two operators unaware of the electrocardiographic measurements, disagreement being resolved by consensus, and were assigned to a low (≤ 22), intermediate (23–32) or high (≥ 33) category. GRACE scores were derived from the admission variables of the original model and stratified as low (< 109), intermediate (109–140) or high (> 140).
Two electrocardiographic thresholds were fixed a priori, before any inspection of outcome data, for the survival analyses: QTc prolongation was defined as a Hodges-corrected QT above 440 ms in men and above 460 ms in women, and an abnormal Tp-e/QTc ratio as a value above 0.25. These thresholds are independent of, and were not derived from, the data-driven cut-points identified by receiver-operating-characteristic analysis against the SYNTAX and GRACE scores (Supplementary Table S6).
Supplementary Methods S3. Statistical detail
Analyses were performed in SPSS version 31.0; Bland–Altman plots were drawn in R (R Foundation for Statistical Computing, Vienna, Austria). Interobserver agreement was expressed as the intraclass correlation coefficient computed on a two-way random-effects model with absolute agreement, single-measures form, and reported with its 95% confidence interval;¹⁹ agreement was additionally examined graphically by the method of Bland and Altman,²⁰ the mean difference between observers being taken as the bias and the limits of agreement as the bias ± 1.96 standard deviations of the differences.
Correlation coefficients between the repolarization indices and the two risk scores are reported as Pearson coefficients, with Spearman coefficients given alongside them as a sensitivity analysis (Supplementary Table S4). Because Tp-e and QTc are algebraic components of the Tp-e/QTc ratio, neither was eligible for entry into the multivariable model with that ratio as the dependent variable; the candidate covariates were eight prespecified clinical, laboratory, echocardiographic and angiographic variables: the SYNTAX score, the GRACE score, haemoglobin, neutrophil percentage, left ventricular ejection fraction, serum creatinine, random glucose and triglycerides.
The incremental contribution of Tp-e beyond the GRACE score was assessed by comparing two nested logistic models for the six-month composite outcome, the first containing the GRACE score alone and the second the GRACE score together with the Tp-e interval. The integrated discrimination improvement and the continuous net reclassification improvement were calculated from the fitted probabilities of these models, with confidence intervals obtained from 1000 bootstrap resamples.²¹
The proportional hazards assumption underlying the Cox model was examined in two ways, by inspection of log-minus-log survival plots for parallelism and by regression of scaled Schoenfeld residuals on survival time; no covariate showed evidence of a time-varying effect. Statistical significance was accepted at a two-sided P value below 0.05.
Superscript numerals throughout this supplement refer to the reference list of the main article.


Supplementary tables
Supplementary Table S1. Extended anthropometric and laboratory characteristics of the study population by SYNTAX category
	Variable
	Low (≤ 22) n = 167
	Intermediate (23–32) n = 43
	High (≥ 33) n = 40
	P

	Weight, kg
	59 (54–67)
	56 (52–60)
	54 (50–60)
	0.021

	White cell count, × 10⁹/L
	11.0 (9.7–13.4)
	11.0 (10.0–13.2)
	11.1 (9.2–13.3)
	0.917

	Haemoglobin, g/dL
	12.6 (11.5–13.9)
	12.0 (10.7–13.1)
	11.3 (10.0–13.1)
	0.001

	Platelet count, × 10⁹/L
	225 (178–281)
	221 (172–255)
	188 (160–251)
	0.112

	Neutrophils, %
	77.0 (70.0–82.4)
	76.8 (68.0–84.2)
	70.5 (66.0–82.2)
	0.032

	Random glucose, mg/dL
	114 (101–145)
	130 (113–159)
	183 (127–209)
	< 0.001

	Urea, mg/dL
	27 (24–35)
	27 (24–31)
	28 (26–31)
	0.625

	Serum creatinine, mg/dL
	0.70 (0.60–0.90)
	0.80 (0.70–0.90)
	0.90 (0.60–1.00)
	0.015

	Total cholesterol, mg/dL
	171 (143–201)
	185 (167–205)
	210 (200–229)
	< 0.001

	Triglycerides, mg/dL
	142 (98–185)
	90 (65–150)
	90 (70–140)
	< 0.001

	HDL cholesterol, mg/dL
	41 (38–49)
	45 (41–48)
	45 (40–50)
	0.172

	LDL cholesterol, mg/dL
	108 (77–130)
	128 (103–136)
	146 (131–158)
	< 0.001


Values are median (interquartile range); Kruskal–Wallis test. These variables were measured in every patient but are not shown in the main text; the repolarization, echocardiographic, angiographic and outcome variables for the same three strata appear in Table 2 of the main article. HDL, high-density lipoprotein; LDL, low-density lipoprotein.
Supplementary Table S2. Baseline characteristics, repolarization indices and six-month outcome by sex
	Variable
	Men n = 194
	Women n = 56
	P

	Demographic and clinical
	
	
	

	Age, years
	59 (51–65)
	60 (54–61)
	0.95

	Weight, kg
	60 (55–66)
	52 (50–58)
	< 0.001

	Hypertension
	87 (44.8)
	33 (58.9)
	0.070

	Smoking
	103 (53)
	0 (0)
	< 0.001

	Haemoglobin, g/Dl
	12.6 (11.7–13.9)
	11.0 (10.0–11.6)
	< 0.001

	Serum creatinine, mg/Dl
	0.80 (0.70–0.90)
	0.80 (0.60–0.90)
	0.34

	STEMI presentation
	147 (75.8)
	47 (83.9)
	0.27

	Echocardiographic and angiographic
	
	
	

	LVEF, %
	52 (41–62)
	55 (42–58)
	0.85

	Single-vessel disease
	103 (53.1)
	29 (51.8)
	0.88

	Double-vessel disease
	71 (36.6)
	23 (41.1)
	0.54

	Triple-vessel disease
	20 (10.3)
	4 (7.1)
	0.61

	SYNTAX score, mean ± SD
	16.2 ± 10.9
	16.3 ± 10.0
	0.92

	GRACE score
	121 (110–133)
	119 (108–131)
	0.42

	Repolarization indices
	
	
	

	QTc, ms
	435 (418–462)
	443 (434–470)
	0.001

	Tp-e, ms
	120 (70–120)
	120 (80–120)
	0.33

	Tp-e/QTc
	0.26 (0.16–0.28)
	0.26 (0.19–0.27)
	0.80

	QTc prolongation
	74 (38.1)
	18 (32.1)
	0.44

	Abnormal Tp-e/QTc
	100 (51.5)
	28 (50.0)
	0.88

	Outcome
	
	
	

	Six-month composite outcome
	35 (18.0)
	13 (23.2)
	0.44


Values are median (interquartile range) or n (%) unless otherwise indicated. Continuous variables were compared by the Mann–Whitney U test, the SYNTAX score by the independent-samples t-test and categorical variables by Fisher’s exact test. QTc prolongation denotes a Hodges-corrected QT above 440 ms in men and above 460 ms in women; an abnormal Tp-e/QTc denotes a ratio above 0.25. This table is provided in accordance with the Sex and Gender Equity in Research (SAGER) guidelines. LVEF, left ventricular ejection fraction; STEMI, ST-elevation myocardial infarction.


Supplementary Table S3. Interobserver reproducibility of electrocardiographic measurements in a random subset of 50 patients
	Measurement
	ICC
	95% CI
	P
	Mean difference (bias)
	95% limits of agreement

	QTc, ms
	1.00
	0.99–1.00
	< 0.001
	−0.3
	−4.8 to +4.2

	Tp-e, ms
	0.99
	0.99–1.00
	< 0.001
	−0.4
	−6.2 to +5.3

	Tp-e/QTc
	0.99
	0.98–0.99
	< 0.001
	−0.004
	−0.019 to +0.011


Intraclass correlation coefficients (ICC) were computed on a two-way random-effects model with absolute agreement, single-measures form. Bias is the mean of the differences between the two observers and the limits of agreement are the bias ± 1.96 standard deviations of those differences (Supplementary Figure S4). CI, confidence interval.
Supplementary Table S4. Correlation matrix for repolarization indices and risk scores
	
	Tp-e
	Tp-e/QTc
	SYNTAX
	GRACE

	Pearson coefficients (primary analysis)
	
	
	
	

	Tp-e
	1
	0.983
	0.786
	0.645

	Tp-e/QTc
	0.983
	1
	0.716
	0.595

	SYNTAX
	0.786
	0.716
	1
	0.707

	GRACE
	0.645
	0.595
	0.707
	1

	Spearman coefficients (sensitivity analysis)
	
	
	
	

	Tp-e
	1
	0.960
	0.806
	0.662

	Tp-e/QTc
	0.960
	1
	0.734
	0.629

	SYNTAX
	0.806
	0.734
	1
	0.683

	GRACE
	0.662
	0.629
	0.683
	1


All coefficients attained P < 0.001 (two-tailed). The rank-based coefficients differ from the product-moment coefficients by no more than 0.03 for any pair involving a risk score, so the conclusions drawn in the main text are not sensitive to the choice of coefficient.


Supplementary Table S5. Multivariable linear regression for predictors of the Tp-e/QTc ratio
	Variable
	Standardized β
	95% CI
	P

	SYNTAX score
	0.616
	0.003 to 0.004
	< 0.001

	GRACE score
	0.167
	0.000 to 0.001
	0.008

	Haemoglobin
	0.041
	−0.002 to 0.004
	0.378

	Neutrophils, %
	−0.064
	−0.001 to 0.000
	0.153

	LVEF
	0.060
	0.000 to 0.001
	0.195

	Serum creatinine
	0.043
	−0.012 to 0.035
	0.335

	Random glucose
	−0.039
	0.000 to 0.000
	0.384

	Triglycerides
	−0.021
	0.000 to 0.000
	0.658


Model F = 35.0, P < 0.001, R² = 0.541. Confidence intervals are those of the unstandardized coefficients. Variance inflation factors were below 2 for every covariate, indicating no material collinearity. CI, confidence interval; LVEF, left ventricular ejection fraction.
Supplementary Table S6. Receiver-operating-characteristic analysis of Tp-e and Tp-e/QTc for a high SYNTAX and a high GRACE score
	Target / index
	AUC
	95% CI
	Cut-off
	Sensitivity, %
	Specificity, %
	Youden index

	High SYNTAX score (≥ 33)
	
	
	
	
	
	

	Tp-e
	0.945
	0.909–0.981
	≥ 125 ms
	85.0
	88.1
	0.731

	Tp-e/QTc
	0.893
	0.835–0.952
	≥ 0.285
	75.0
	93.8
	0.688

	High GRACE score (> 140)
	
	
	
	
	
	

	Tp-e
	0.924
	0.881–0.968
	≥ 125 ms
	78.9
	90.6
	0.695

	Tp-e/QTc
	0.906
	0.855–0.957
	≥ 0.285
	76.3
	93.4
	0.697


P < 0.001 throughout. Cut-offs are those maximizing the Youden index and are data-derived; they are distinct from the a priori thresholds used in the survival analyses (Supplementary Methods S2). AUC, area under the curve; CI, confidence interval.
Supplementary Table S7. Kaplan–Meier analysis of six-month event-free survival by QTc prolongation and by Tp-e/QTc abnormality
	Stratification
	Group
	Patients, n
	Events, n
	Event rate, %
	Mean event-free survival, months
	Log-rank χ²
	P

	QTc interval
	Normal
	158
	15
	9.5
	5.61
	25.86
	< 0.001

	
	Prolonged
	92
	33
	35.9
	4.85
	
	

	Tp-e/QTc ratio
	Normal
	122
	11
	9.0
	5.65
	15.61
	< 0.001

	
	Abnormal
	128
	37
	28.9
	5.02
	
	


The composite outcome is defined in the Methods of the main article. Mean event-free survival is the area under the Kaplan–Meier curve restricted to the six-month follow-up period. The log-rank statistic and P value apply to the comparison of the two strata within each stratification. QTc prolongation denotes a Hodges-corrected QT above 440 ms in men and above 460 ms in women; an abnormal Tp-e/QTc denotes a ratio above 0.25.


Supplementary Table S8. Multivariable Cox proportional hazards regression for predictors of the six-month composite outcome
	Variable
	B
	Hazard ratio
	95% CI
	P

	Tp-e/QTc
	0.105
	1.111
	1.017–1.213
	0.019

	LVEF
	−0.053
	0.948
	0.922–0.976
	< 0.001

	SYNTAX score
	0.020
	1.020
	0.983–1.059
	0.296

	Hypertension
	0.388
	1.474
	0.818–2.656
	0.196

	Serum creatinine
	−0.856
	0.425
	0.111–1.630
	0.212

	Haemoglobin
	0.033
	1.034
	0.886–1.207
	0.673


Omnibus χ² for the model = 56.22, P < 0.001. The proportional hazards assumption was satisfied for every covariate on inspection of log-minus-log plots and on testing of scaled Schoenfeld residuals. These are the numerical values underlying Figure 3 of the main article. CI, confidence interval; LVEF, left ventricular ejection fraction.
Supplementary Table S9. Incremental predictive value of the Tp-e interval beyond the GRACE score for the six-month composite outcome
	Model comparison
	Index
	Estimate
	95% CI
	P

	GRACE score vs GRACE score + Tp-e
	Integrated discrimination improvement
	0.044
	0.008–0.099
	0.027

	GRACE score vs GRACE score + Tp-e
	Continuous net reclassification improvement
	0.235
	0.061–0.412
	0.020


Both indices were derived from nested logistic models for the six-month composite outcome, with confidence intervals obtained from 1000 bootstrap resamples. Both were estimated and tested within the same cohort and therefore require external validation. CI, confidence interval.


Supplementary figure legends
Supplementary Figure S1. Ventricular repolarization indices across SYNTAX score categories. (A) Tp-e interval and (B) Tp-e/QTc ratio in patients with a low (≤ 22), intermediate (23–32) or high (≥ 33) score. Each box spans the interquartile range about the median, whiskers extend to 1.5 times that range and circles denote outlying values. Both indices rose incrementally as angiographic complexity increased (Kruskal–Wallis P < 0.001 for each).
Alt text: Two box-and-whisker plots. Panel A: median Tp-e climbs from 80 to 120 to 150 milliseconds across the low, intermediate and high SYNTAX categories. Panel B: median Tp-e/QTc climbs from 0.19 to 0.27 to 0.30 across the same three categories.
Supplementary Figure S2. Ventricular repolarization indices across GRACE risk categories. (A) Tp-e interval and (B) Tp-e/QTc ratio in patients at low (< 109), intermediate (109–140) or high (> 140) risk. Both indices rose incrementally with clinical risk (Kruskal–Wallis P < 0.001 for each). Box conventions as in Supplementary Figure S1.
Alt text: Two box-and-whisker plots. Panel A: median Tp-e climbs from 74 to 120 to 150 milliseconds across the low, intermediate and high GRACE categories. Panel B: median Tp-e/QTc climbs from 0.17 to 0.26 to 0.30 across the same three categories.
Supplementary Figure S3. Correlation of ventricular repolarization indices with risk scores. Scatter plots with fitted regression lines relate (A) Tp-e to the SYNTAX score (R² = 0.617), (B) Tp-e/QTc to the SYNTAX score (R² = 0.513), (C) Tp-e to the GRACE score (R² = 0.416) and (D) Tp-e/QTc to the GRACE score (R² = 0.354). All correlations attained P < 0.001; the corresponding coefficients are given in Supplementary Table S4.
Alt text: Four scatter plots, each showing individual patient values with an upward-sloping fitted line, so that longer intervals and higher ratios accompany higher scores on both instruments.
Supplementary Figure S4. Bland–Altman plots of interobserver agreement in the random subset of 50 patients for (A) the Hodges-corrected QT interval, (B) the Tp-e interval and (C) the Tp-e/QTc ratio. The difference between the two observers is plotted against the mean of their measurements; the central dashed line marks the mean difference and the outer dashed lines the 95% limits of agreement. The numerical values are given in Supplementary Table S3.
Alt text: Three scatter plots of between-observer difference against the mean of the two readings. In each panel the points scatter evenly about a mean difference line lying close to zero, almost all fall between the upper and lower limit-of-agreement lines, and the spread does not widen as the mean measurement increases.


STROBE statement
This report follows the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement for cohort studies. The completed checklist, indicating the page on which each item is addressed, is submitted as a separate file.
Reporting of sex-disaggregated data follows the Sex and Gender Equity in Research (SAGER) guidelines; the disaggregated data appear in Supplementary Table S2 and are summarized in the Results of the main article.
