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Supplementary tables
Table S1. Echocardiographic parameters across four predefined time points in HSCT patients
	Variables
	Pre
	T0
	T5
	Eng

	LVEF (%)
	69.61 ± 5.19
	67.09 ± 5.86
	66.65 ± 7.19
	68.45 ± 5.84

	EDV (mL)
	106.70 ± 34.85
	123.10 ± 55.02
	133.70 ± 56.61
	113.30 ± 48.08

	SV (mL)
	43.41 ± 22.34
	41.34 ± 22.92
	45.44 ± 24.56
	39.08 ± 20.39

	LVPW (mm)
	9.05 ± 1.65
	8.52 ± 2.08
	8.55 ± 1.33
	8.67 ± 1.76

	IVST (mm)
	9.76 ± 2.00
	10.00 ± 2.18
	10.16 ± 2.01
	9.88 ± 2.23

	LVD-ap (mm)
	51.28 ± 6.55
	52.15 ± 6.51
	51.42 ± 8.30
	50.49 ± 7.32

	LAD-ap (mm)
	34.08 ± 4.79
	32.15 ± 4.14
	31.60 ± 4.61
	32.02 ± 4.12

	RVD-ap (mm)
	27.69 ± 5.08
	28.96 ± 5.53
	28.13 ± 5.85
	27.84 ± 5.04

	AAD (mm)
	28.65 ± 4.71
	29.37 ± 5.09
	28.30 ± 5.16
	28.32 ± 4.12

	RALD (mm)
	43.51 ± 5.44
	40.79 ± 8.54
	39.75 ± 6.26
	40.58 ± 6.65

	RATD (mm)
	40.45 ± 6.02
	39.66 ± 8.08
	40.33 ± 6.11
	38.13 ± 5.01


Notes: Pre, baseline, pre-conditioning; T0,  the day of transplantation; T5, day 5 post-transplantation; Eng, the day of engraftment; HSCT, hematopoietic stem cell transplantation; LVEF, left ventricular ejection fraction; EDV, end-diastolic volume; SV, stroke volume; LVPW, left ventricular posterior wall thickness; IVST, interventricular septal thickness; LVD-ap, anteroposterior left ventricular diameter; LAD-ap, left atrial anteroposterior diameter; RVD-ap, right ventricular anteroposterior diameter; AAD, ascending aortic diameter; RALD, right atrial longitudinal diameter; RATD, right atrial transverse diameter. 





Table S2. Complete-case linear and logistic regression analysis for early LVEF decline
	Model
	Variable
	β / OR (95% CI)
	P value

	Linear regression (LVEF decline rate, %)
	
	
	

	
	Age
	0.02 (-0.31–0.35)
	0.913

	
	Sex
	-2.90 (-9.96–4.16)
	0.410

	
	Anthracycline use
	3.54 (-8.79–15.9)
	0.564

	
	HSCT type
	-10.18 (-23.5–3.19)
	0.131

	
	Comorbidities
	2.41 (-4.72–9.54)
	0.497

	
	log2 (baseline cTnI) 
	2.61 (-0.50–5.72)
	0.097

	
	log2 (NT-proBNP) 
	-1.00 (-3.38–1.38)
	0.399

	Logistic regression (LVEF decline ≥ 10%)
	
	
	

	
	log2 (baseline cTnI) 
	2.39 (1.08–5.32)
	0.032

	
	log2 (NT-proBNP) 
	0.66 (0.37–1.18)
	0.162

	
	Age
	1.04 (0.97–1.11)
	0.263


Notes: Complete-case analysis was conducted as a sensitivity analysis excluding patients with missing LVEF data at day 5 and incomplete baseline biomarker data (n = 44). Abbreviations: cTnI, cardiac troponin I; NT-proBNP, N-terminal pro-B-type natriuretic peptide; SE, standard error; OR, odds ratio; CI, confidence interval; HSCT, hematopoietic stem cell transplantation; LVEF, left ventricular ejection fraction; CI, confidence interval.

















Table S3. Performance comparisons of candidate prediction models for early LVEF decline after HSCT
	Model
	AUC
	AIC
	BIC
	Sensitivity
	Specificity
	PPV
	NPV
	Accuracy
	Recommendation

	cTnI alone
	0.681
	62.49
	66.54
	64.3%
	64.3%
	37.5%
	84.4%
	64.3%
	Simplest model

	cTnI + NT-proBNP
	0.719
	62.22
	68.29
	85.7%
	54.8%
	38.7%
	92.0%
	62.5%
	Best AIC, clinically common combination

	cTnI + NT-proBNP + age
	0.741
	62.88
	70.98
	78.6%
	71.4%
	47.8%
	90.9%
	73.2%
	Better AUC, relatively parsimonious

	Full model
	0.767
	68.51
	84.72
	78.6%
	73.8%
	50.0%
	91.2%
	75.0%
	Highest AUC but may be overfitted


Notes: The compare of the predictive performance of four logistic regression models. Abbreviations: HSCT, hematopoietic stem cell transplantation; NT-proBNP, N-terminal pro-B-type natriuretic peptide; cTnI, cardiac troponin I; AUC, area under the curve; AIC, Akaike information criterion; BIC, Bayesian information criterion; PPV, positive predictive value; NPV, negative predictive value.





















Table S4. Multivariable logistic regression analyses of stepwise prediction models for early LVEF decline after HSCT
	Model
	Variable
	β
	SE
	OR (95% CI)
	P

	cTnI alone
	(Intercept)
	-2.173
	0.658
	0.11 (0.03–0.41)
	<0.001

	
	log2 (baseline cTnI)
	0.638
	0.318
	1.89 (1.01–3.53)
	0.045

	cTnI + NT-proBNP
	(Intercept)
	-0.235
	1.392
	0.79 (0.05–12.09)
	0.866

	
	log2 (baseline cTnI)
	0.787
	0.351
	2.20 (1.11–4.37)
	0.025

	
	log2 (baseline NT-proBNP)
	-0.361
	0.243
	0.70 (0.43–1.12)
	0.137

	cTnI + NT-proBNP + age
	(Intercept)
	-1.236
	1.719
	0.29 (0.01–8.44)
	0.472

	
	log2 (baseline cTnI)
	0.803
	0.352
	2.23 (1.12–4.45)
	0.023

	
	log2 (baseline NT-proBNP)
	-0.446
	0.264
	0.64 (0.38–1.07)
	0.091

	
	Age
	0.031
	0.027
	1.03 (0.98–1.09)
	0.262

	Full model
	(Intercept)
	-1.903
	2.201
	0.15 (0.00–11.15)
	0.387

	
	log2 (baseline cTnI)
	0.855
	0.384
	2.35 (1.11–4.99)
	0.026

	
	log2 (baseline NT-proBNP)
	-0.38
	0.292
	0.68 (0.39–1.21)
	0.193

	
	Age
	0.036
	0.04
	1.04 (0.96–1.12)
	0.380

	
	Sex
	-0.381
	0.878
	0.68 (0.12–3.82)
	0.664

	
	Anthracycline use
	1.686
	1.375
	5.40 (0.36–79.90)
	0.220

	
	HSCT type
	-1.585
	1.516
	0.21 (0.01–4.00)
	0.296

	
	Comorbidities
	-0.389
	0.815
	0.68 (0.14–3.35)
	0.634


Notes: Multivariable logistic regression results for four stepwise prediction models evaluating the risk of early cardiotoxicity, defined as a >10% decline in LVEF at 5 days after HSCT. Reference categories: sex (male), anthracycline use (no), HSCT type (autologous), comorbidities (no). Abbreviations: cTnI, cardiac troponin I; NT-proBNP, N-terminal pro-B-type natriuretic peptide; SE, standard error; OR, odds ratio; CI, confidence interval; HSCT, hematopoietic stem cell transplantation; LVEF, left ventricular ejection fraction.











Table S5. Incidence of early LVEF decline according to transplant type
	Transplant type
	LVEF decline rate < 10%
	LVEF decline rate ≥ 10%
	P

	Autologous HSCT
	20 (69.0%)
	9 (31.0%)
	0.361

	Allogeneic HSCT
	22 (81.5%)
	5 (18.5%)
	



Notes: Early LVEF decline was defined as a relative reduction in LVEF of ≥ 10% at day 5 post-transplantation compared with baseline. Group differences were evaluated using Fisher’s exact test. Abbreviations: HSCT, hematopoietic stem cell transplantation; LVEF, left ventricular ejection fraction.

















Supplementary figure[image: ]s
Figure S1. Echocardiographic parameters during the peri-transplant period
Serial echocardiographic measurements were obtained at four predefined time points: pre-conditioning (pre), day of transplantation (t0), day 5 post-transplantation (t5), and engraftment (eng). No significant overall time effects were observed for the following parameters (P > 0.05 for all): (A) SV: stroke volume (mL), (B) RVD-ap: right ventricular anteroposterior diameter (mm), (C) LVD-ap: anteroposterior left ventricular diameter (mm), (D) IVST: interventricular septal thickness (mm), (E) LVPW: left ventricular posterior wall thickness (mm), (F) RATD: right atrial transverse diameter (mm),  (G) AAD: ascending aortic diameter (mm). Data are presented as estimated marginal means with 95% confidence intervals.





[image: Figure_S1_correlation]Figure S2. Correlation between baseline cTnI and NT-proBNP
Scatter plot showing the relationship between baseline cTnI and NT-proBNP (n = 48). The solid line represents the linear regression fit, with gray shading indicating the 95% confidence interval. Pearson correlation analysis showed no significant correlation between the two biomarkers (r = 0.11, 95% CI: -0.18–0.38, P = 0.466), indicating the absence of a meaningful linear association. Abbreviations: cTnI, cardiac troponin I; NT-proBNP, N-terminal pro-B-type natriuretic peptide
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