Table 1.Baseline Patient Characteristics (Patient-Level, N = 78)
	Variable
	Total (N=78)
	QFR (n=39)
	IVUS+QFR (n=39)
	P-value

	Age
	65.71 (SD 10.22)
	63.51 (SD 9.74)
	67.90 (SD 10.33)
	0.058

	Male
	50 (64.1%)
	24 (61.5%)
	26 (66.7%)
	0.814

	Hypertension
	55 (70.5%)
	26 (66.7%)
	29 (74.4%)
	0.620

	Diabetes mellitus
	22 (28.2%)
	8 (20.5%)
	14 (35.9%)
	0.208

	Dyslipidemia
	24 (30.8%)
	13 (33.3%)
	11 (28.2%)
	0.807

	Prior stroke
	15 (19.2%)
	8 (20.5%)
	7 (17.9%)
	1.000

	Current smoking
	33 (42.3%)
	14 (35.9%)
	19 (48.7%)
	0.359


*Continuous variables are presented as mean (SD), and categorical variables as n (%). Continuous variables were compared using Welch's t-test, and categorical variables using Fisher's exact test.


Table 2. Angiographic and Lesion Characteristics (Vessel-Level, N = 82)
	Variable
	Total (N=82)
	QFR (n=43)
	IVUS+QFR (n=39)
	P-value

	Target vessel
	
	
	
	0.078

	LAD
	51 (62.2%)
	22 (51.2%)
	29 (74.4%)
	

	LCX
	16 (19.5%)
	12 (27.9%)
	4 (10.3%)
	

	RCA
	15 (18.3%)
	9 (20.9%)
	6 (15.4%)
	

	Baseline Physiology
	
	
	
	

	Pre-QFR
	0.77 [0.70–0.82]
	0.75 [0.70–0.81]
	0.78 [0.73–0.82]
	0.311

	Ischemic Zone (≤0.80)
	56 (68.3%)
	31 (72.1%)
	25 (64.1%)
	0.483

	Gray Zone (QFR 0.81–0.85)
	26 (31.7%)
	12 (27.9%)
	14 (35.9%)
	

	Baseline Anatomy (QFR-derived 3D-QCA geometry)
	
	
	
	

	Pre-PCI MLD, mm (median [IQR])
	1.23 [1.01–1.42]
	1.11 [1.02–1.33]
	1.37 [1.00–1.50]
	0.032

	Reference vessel diameter (RVD), mm
	2.71 (SD 0.48)
	2.72 (SD 0.52)
	2.71 (SD 0.45)
	0.955

	Lesion Length (QFR-derived), mm
	16.00 [11.80–23.82]
	17.20 [11.80–24.45]
	15.10 [12.05–22.40]
	0.441


*Continuous variables are presented as mean ± SD or median [IQR], and categorical variables as n (%). P values were derived from Welch's t-test, Mann-Whitney U test, or Fisher's exact test.
RVD and lesion length were derived from the 3D-QCA geometric output of the core laboratory's offline QFR analysis.

Table 3. Procedural Characteristics (Vessel-Level, N = 82)
	Characteristic
	Total (N=82)
	QFR (n=43)
	IVUS+QFR (n=39)
	P-value

	DCB Treatment
	
	
	
	

	DCB Diameter, mm
	2.75 [2.50–3.00]
	2.50 [2.50–3.00]
	2.75 [2.50–3.00]
	0.123

	Balloon-to-RVD Ratio
	1.02 (SD 0.15)
	1.00 (SD 0.15)
	1.05 (SD 0.15)
	0.155

	DCB Length, mm
	20.00 [16.00–25.00]
	20.00 [18.00–24.00]
	20.00 [16.00–25.00]
	0.710

	DCB Brand, n (%)
	
	
	
	0.482

	Vesselin
	55 (67.1%)
	31 (72.1%)
	24 (61.5%)
	

	Swide
	14 (17.1%)
	7 (16.3%)
	7 (17.9%)
	

	SeQuent Please
	8 (9.8%)
	4 (9.3%)
	4 (10.3%)
	

	*Others
	5 (6.1%)
	1 (2.3%)
	4 (10.3%)
	

	Stent implantation
	
	
	
	

	Total stenting
	3 (3.7%)
	0 (0.0%)
	3 (7.7%)
	0.103


*Others include Cardionovum, Atheris, Restore, and Qingzhou (Sino Medical).
Continuous variables are presented as mean ± SD or median [IQR], and categorical variables as n (%). P values were derived from Welch's t-test, Mann-Whitney U test, or Fisher's exact test.
The balloon-to-RVD ratio is defined as the nominal diameter of the DCB divided by the RVD measured by QFR (3D-QCA).
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Table 4. Functional Endpoints (Vessel-Level, N = 82)
	Outcomes
	Total (N=82)
	QFR (n=43)
	IVUS+QFR (n=39)
	P-value

	Primary Endpoint (Post-PCI QFR ≥ 0.90)
	
	
	
	

	Success Rate, n (%)
	67 (81.7%)
	34 (79.1%)
	33 (84.6%)
	0.577

	Risk difference (QFR − IVUS+QFR), % (95% CI)
	−5.5% (−21.3% to +11.7%)
	—
	—
	—

	Adjusted Odds Ratio (95% CI)*
	—
	0.58 (0.18–1.85)
	Reference
	0.357

	Functional Outcomes
	
	
	
	

	Post-PCI QFR (Continuous)
	0.93 [0.90–0.96]
	0.93 [0.91–0.95]
	0.93 [0.90–0.97]
	0.963

	Actual ΔQFR
	0.15 [0.12–0.24]
	0.16 [0.12–0.24]
	0.15 [0.12–0.22]
	0.393

	Subgroup Analysis (Success Rate)
	
	
	
	P-int=0.252

	Ischemic Zone (≤0.80)
	44/56 (78.6%)
	24/31 (77.4%)
	20/25 (80.0%)
	1.000

	Grey Zone (0.81–0.85)
	23/26 (88.5%)
	10/12 (83.3%)
	13/14 (92.9%)
	0.580

	Sensitivity Analysis (N = 81)‡
	
	
	
	

	Success Rate, n (%)
	67 (82.7%)
	34 (79.1%)
	33 (86.8%)
	0.394

	Risk difference (QFR − IVUS+QFR), % (95% CI)
	−7.8% (−22.8% to +8.7%)
	—
	—
	—

	Adjusted Odds Ratio (95% CI)*
	—
	0.45 (0.13–1.51)
	Reference
	0.196


Statistical methods: Values are presented as mean ± SD, median [IQR], or n (%). P values were derived from Fisher's exact test or patient-level cluster bootstrap (for RD). vPCI prediction accuracy data are shown in Additional file 2.
* Supportive analysis adjusting for covariates using a GEE logistic model (adjusted for pre-PCI MLD and pre-PCI QFR, with patient ID as the clustering unit), reporting the adjusted odds ratio (aOR) and Wald robust P value.
‡ Sensitivity analysis excluded 1 vessel in the IVUS+QFR group with an anomalous post-PCI QFR drop due to postoperative coronary vasospasm: Case 3 (pre-PCI QFR 0.78 → post-PCI QFR 0.23, ΔQFR −0.55). The primary RD and GEE analyses were repeated after exclusion.
