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Table S1 Exploratory temporal comparison of baseline characteristics and treatment-related variables according to early and late inclusion periods. Early and late periods were defined according to the median sample extraction date. Continuous and ordinal variables are presented as median (interquartile range [IQR]) and were compared using the Mann–Whitney U test. Categorical variables are presented as counts (percentages) and were compared using the chi-square test. Abbreviations: IQR= interquartile range; mRS= modified Rankin Scale; NIHSS= National Institutes of Health Stroke Scale; RSSI= Recent Small Subcortical Infarct.

	Variable
	Early period (≤ 21 July 2015, n=84)
	Late period (≥ 22 July 2015, n=84)
	p-value

	Age, median years (IQR)
	69 (58–78)
	70 (60–79)
	0.639

	Baseline NIHSS, median (IQR)
	4 (3–7)
	4 (3–7)
	0.999

	Onset-to-needle time, median (IQR)
	100 (62–147)
	107 (61–173)
	0.668

	Baseline mRS, median (IQR)
	0 (0–1)
	0 (0–0)
	0.211

	3-month mRS, median (IQR)
	1 (1–2)
	1 (0–2)
	0.118

	RSSI, n (%)
	36 (42.9%)
	48 (57.1%)
	0.090

	Female sex, n (%)
	31 (36.9%)
	34 (40.5%)
	0.751

	Smoking habit, n (%)
	22 (26.2%)
	25 (29.8%)
	0.731

	Alcohol consumption, n (%)
	15 (17.9%)
	15 (17.9%)
	1.000

	Arterial hypertension, n (%)
	60 (71.4%)
	62 (73.8%)
	0.863

	Hyperlipidemia, n (%)
	63 (75.0%)
	67 (79.8%)
	0.580

	Diabetes Mellitus, n (%)
	28 (33.3%)
	29 (34.5%)
	0.956




Table S2 Biomarker baseline concentrations. Most biomarkers demonstrated marked right-skewed distributions, as indicated by high skewness coefficients. Abbreviations: IQR= interquartile range ; CRP = C-reactive protein; IL-6 = interleukin-6; IL-1β = interleukin-1 beta; MMP-9 = matrix metalloproteinase-9; VCAM-1 = vascular cell adhesion molecule-1; NfL = neurofilament light chain; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio. 

	Biomarker 
	Median (IQR) 
	Skewness 

	IL-6 (pg/ml) 
	13.00 (2.75–31.25) 
	3.77 

	MMP-9 (ng/ml) 
	75.60 (37.80–162.75) 
	6.40 

	IL-1β (pg/ml) 
	0.50 (0.50–0.50) 
	6.21 

	VCAM-1 (ng/ml) 
	370.27 (268.52–459.15) 
	1.21 

	NfL (pg/ml) 
	16.75 (9.59–28.88) 
	5.91 

	CRP (mg/dl) 
	0.40 (0.14–0.72) 
	4.47 

	NLR 
	2.57 (1.80–3.82) 
	3.84 

	MLR 
	0.23 (0.18–0.31) 
	11.00 

	PLR 
	127.89 (95.52–158.94) 
	0.97 


 
Table S3 Association between biomarker concentrations and 3-month functional outcome assessed by mRS in the whole cohort and by stroke subtype per log-unit increase in biomarker concentration. Abbreviations: OR = odds ratio; CI = confidence interval; FDR= false discovery rate; mRS = modified Rankin Scale; CRP = C-reactive protein; IL-6 = interleukin-6; IL-1β = interleukin-1 beta; MMP-9 = matrix metalloproteinase-9; VCAM-1 = vascular cell adhesion molecule-1; NfL = neurofilament light chain; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio. Kept covariates in multivariable analysis: hyperlipidemia, smoking habit, basal NIHSS, SVD score, ONT, age, sex, and infarct volume. 
	Biomarker
	Whole (OR CI 95%)
	p-value/FDR p-value
	RSSI (OR CI 95%)
	p-value/FDR p-value
	Non-RSSI (OR CI 95%)
	p-value/FDR p-value
	Interaction p
	Interaction p-FDR

	IL-6
	0.89 (0.71-1.12)
	0.332/0.463
	1.25 (0.91-1.71)
	0.174/0.233
	0.59 (0.41-0.85)
	0.005/0.025
	0.004
	0.017

	MMP-9
	0.94 (0.69-1.27)
	0.686/0.686
	1.61 (1.05-2.47)
	0.031/0.069
	0.68 (0.41-1.12)
	0.129/0.387
	0.005
	0.017

	IL-1β
	1.12 (0.88-1.41)
	0.360/0.463
	1.14 (0.76-1.72)
	0.527/0.593
	1.18 (0.85-1.65)
	0.324/0.487
	0.758
	0.780

	VCAM-1
	1.84 (1.05-3.25)
	0.034/0.152
	2.75 (1.24-6.12)
	0.013/0.039
	1.59 (0.53-4.77)
	0.407/0.487
	0.134
	0.241

	NfL
	2.07 (1.34-3.18)
	<0.001/0.008
	2.75 (1.43-5.30)
	0.002/0.011
	2.54 (1.32-4.84)
	0.005/0.025
	0.236
	0.355

	CRP
	1.21 (0.61-3.37)
	0.588/0.662
	6.00 (1.87-19.30)
	0.003/0.011
	0.71 (0.31-1.65)
	0.427/0.487
	0.007
	0.017

	NLR
	1.51 (0.70-3.23)
	0.290/0.463
	2.22 (0.76-6.48)
	0.144/0.217
	0.79 (0.26-2.45)
	0.688/0.688
	0.068
	0.153

	PLR
	1.95 (0.96-3.95)
	0.063/0.193
	2.18 (0.78-6.10)
	0.138/0.218
	1.51 (0.54-4.19)
	0.433/0.487
	0.631
	0.780

	MLR
	3.22 (0.59-17.49)
	0.176/0.396
	1.43 (0.22-9.30)
	0.711/0.711
	7.93 (0.28-22.23)
	0.224/0.486
	0.780
	0.780


 
Table S4 Model performance metrics comparing biomarker model, volume model, and combined models for predicting 3-month functional outcome in the whole cohort, RSSI and non-RSSI patients. Differences are represented by ΔR² values and LR tests. Abbreviations: ΔR² = change in pseudo-R²; LR = likelihood ratio test; CRP = C-reactive protein; IL-6 = interleukin-6; IL-1β = interleukin-1 beta; MMP-9 = matrix metalloproteinase-9; VCAM-1 = vascular cell adhesion molecule-1; NfL = neurofilament light chain; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio. 
	Biomarker 
	R2 full 
	R2 bio 
	R2 vol 
	ΔR2 bio 
	ΔR2 vol 
	LR p bio 
	LR p vol 

	Whole cohort 

	IL-6 
	0.0128 
	0.0010 
	0.0108 
	0.002 
	0.011 
	0.331 
	0.018 

	MMP-9 
	0.0112 
	0.0001 
	0.0108 
	0.000 
	0.011 
	0.686 
	0.022 

	IL-1β 
	0.0126 
	0.0019 
	0.0108 
	0.002 
	0.011 
	0.363 
	0.025 

	VCAM-1 
	0.0203 
	0.0114 
	0.0108 
	0.009 
	0.009 
	0.035 
	0.041 

	NfL 
	0.0359 
	0.0275 
	0.0121 
	0.024 
	0.008 
	0.001 
	0.046 

	CRP 
	0.0115 
	0.0011 
	0.0108 
	0.001 
	0.010 
	0.587 
	0.027 

	NLR 
	0.0145 
	0.0012 
	0.0121 
	0.002 
	0.013 
	0.291 
	0.012 

	PLR 
	0.0183 
	0.0036 
	0.0108 
	0.007 
	0.015 
	0.061 
	0.008 

	MLR 
	0.0156 
	0.0041 
	0.0108 
	0.005 
	0.011 
	0.132 
	0.020 

	RSSI group 

	IL-6 
	0.0342 
	0.0056 
	0.0251 
	0.0091 
	0.0286 
	0.171 
	0.015 

	MMP-9 
	0.0486 
	0.0183 
	0.0251 
	0.0235 
	0.0303 
	0.028 
	0.012 

	IL-1β 
	0.0270 
	0.0020 
	0.0251 
	0.0019 
	0.0251 
	0.526 
	0.023 

	VCAM-1 
	0.0553 
	0.0367 
	0.0251 
	0.0303 
	0.0186 
	0.013 
	0.050 

	NfL 
	0.0672 
	0.0440 
	0.0220 
	0.0452 
	0.0232 
	0.002 
	0.028 

	CRP 
	0.0695 
	0.0386 
	0.0251 
	0.0444 
	0.0309 
	0.002 
	0.012 

	NLR 
	0.0353 
	0.0100 
	0.0251 
	0.0102 
	0.0254 
	0.146 
	0.022 

	PLR 
	0.0361 
	0.0087 
	0.0251 
	0.0111 
	0.0274 
	0.131 
	0.017 

	MLR 
	0.0258 
	0.0012 
	0.0251 
	0.0007 
	0.0246 
	0.699 
	0.024 

	Non-RSSI group 

	IL-6 
	0.0612 
	0.0222 
	0.0271 
	0.034 
	0.039 
	0.005 
	0.003 

	MMP-9 
	0.0371 
	0.0042 
	0.0271 
	0.010 
	0.033 
	0.127 
	0.006 

	IL-1β 
	0.0312 
	0.0038 
	0.0271 
	0.004 
	0.027 
	0.329 
	0.012 

	VCAM-1 
	0.0300 
	0.0042 
	0.0271 
	0.003 
	0.026 
	0.407 
	0.014 

	NfL 
	0.0622 
	0.0347 
	0.0264 
	0.036 
	0.028 
	0.004 
	0.012 

	CRP 
	0.0291 
	0.0022 
	0.0264 
	0.003 
	0.027 
	0.429 
	0.013 

	NLR 
	0.0278 
	0.0025 
	0.0271 
	0.001 
	0.025 
	0.688 
	0.015 

	PLR 
	0.0297 
	0.0000 
	0.0271 
	0.003 
	0.030 
	0.431 
	0.009 

	MLR 
	0.0334 
	0.0052 
	0.0271 
	0.006 
	0.028 
	0.224 
	0.010 


 

Table S5. Exploratory analyses of model discrimination using area under the receiver operating characteristic curve (AUC) for models including infarct volume and clinical covariates, with and without each biomarker, in the whole cohort and by stroke subtype. AUC values were calculated from logistic regression models including infarct volume and the same set of covariates used in the adjusted analyses. The 3-month modified Rankin Scale (mRS) was dichotomized as 0–2 versus >2. Differences in AUC were assessed using DeLong’s test for paired ROC curves. Analyses were performed in the whole cohort and stratified by stroke subtype (RSSI vs non-RSSI). Abbreviations: CRP = C-reactive protein; IL-6 = interleukin-6; IL-1β = interleukin-1 beta; MMP-9 = matrix metalloproteinase-9; VCAM-1 = vascular cell adhesion molecule-1; NfL = neurofilament light chain; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio

	Biomarker
	Whole cohort ΔAUC (p)
	RSSI ΔAUC (p)
	Non-RSSI ΔAUC (p)

	IL-6
	+0.001 (0.846)
	+0.023 (0.236)
	+0.024 (0.493)

	MMP-9
	+0.001 (0.897)
	+0.009 (0.615)
	+0.028 (0.254)

	IL-1β
	+0.006 (0.433)
	+0.005 (0.276)
	+0.021 (0.420)

	VCAM-1
	+0.027 (0.343)
	+0.040 (0.189)
	+0.016 (0.563)

	NfL
	+0.030 (0.195)
	+0.044 (0.128)
	+0.020 (0.386)

	CRP
	+0.009 (0.522)
	+0.038 (0.257)
	+0.001 (0.929)

	NLR
	+0.009 (0.566)
	+0.010 (0.405)
	−0.004 (0.615)

	PLR
	+0.007 (0.695)
	+0.002 (0.814)
	+0.006 (0.776)

	MLR
	+0.009 (0.349)
	+0.001 (0.480)
	+0.003 (0.799)





Table S6 Δ was defined as: Δ= (R2 Full -R2 volume) -(R2 Full-R2 circulating biomarker), 
where R² Full denotes the model including infarct volume and the biomarker of interest. Positive Δ values indicate a greater incremental contribution of the biomarker relative to infarct volume, whereas negative Δ values indicate volume predominance. Within-subtype Δ distributions were tested against zero using the Wilcoxon signed-rank test. Between-subtype differences were assessed using the Mann–Whitney U test applied to bootstrap-derived Δ distributions. Abbreviations: CRP = C-reactive protein; IL-6 = interleukin-6; IL-1β = interleukin-1 beta; MMP-9 = matrix metalloproteinase-9; VCAM-1 = vascular cell adhesion molecule-1; NfL = neurofilament light chain; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio. 
 
	 
	RSSI 
	Non-RSSI 
	Difference between subtypes 

	Biomarker 
	median Δ 
	p-value 
	median Δ 
	p-value 
	Δ difference 
	p-interaction 

	IL-6 
	–0.013 
	0.003 
	–0.014 
	0.020 
	0.001 
	0.797 

	MMP-9 
	–0.011 
	0.040 
	–0.027 
	<0.001 
	0.016 
	0.001 

	IL-1β 
	–0.012 
	<0.001 
	–0.027 
	<0.001 
	0.015 
	0.116 

	VCAM-1 
	0.011 
	0.015 
	–0.025 
	<0.001 
	0.037 
	<0.001 

	NfL 
	<0.001 
	0.698 
	0.001 
	0.585 
	–0.001 
	0.585 

	CRP 
	0.013 
	0.043 
	–0.024 
	<0.001 
	0.037 
	<0.001 

	NLR 
	–0.017 
	0.001 
	–0.023 
	<0.001 
	0.007 
	0.030 

	PLR 
	–0.005 
	0.012 
	–0.030 
	<0.001 
	0.025 
	<0.001 

	MLR 
	–0.024 
	<0.001 
	–0.029 
	<0.001 
	0.004 
	0.346 


 




Table S7 Loadings represent correlations between each biomarker and the corresponding principal component. PC1 was mainly loaded by leukocyte-derived ratios and CRP, whereas PC2 was mainly loaded by VCAM-1 and NfL.  Abbreviations: CRP = C-reactive protein; IL-6 = interleukin-6; IL-1β = interleukin-1 beta; MMP-9 = matrix metalloproteinase-9; VCAM-1 = vascular cell adhesion molecule-1; NfL = neurofilament light chain; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio. 
 
	Biomarker 
	PC1 
	PC2 

	IL-6 
	0.25 
	0.33 

	MMP-9 
	0.16 
	0.10 

	IL-1β 
	−0.10 
	0.20 

	VCAM-1 
	0.09 
	0.65 

	NfL 
	0.30 
	0.40 

	CRP 
	0.39 
	0.22 

	NLR 
	0.54 
	−0.22 

	PLR 
	0.43 
	−0.38 

	MLR 
	0.41 
	−0.14 


 
LACUNAR ETIOLOGY SENSITIVITY ANALYSIS 
Table S8 Biomarker levels by stroke subtype considering lacunar etiology. OR represents the relative odds of a patient being classified as having a lacunar stroke per log-unit increase in biomarker concentration, compared to non-RSSI stroke. Abbreviations: OR = odds ratio; CI = confidence interval; FDR= false discovery rate; NfL = neurofilament light chain; CRP = C-reactive protein; VCAM-1 = vascular cell adhesion molecule-1; IL-6 = interleukin-6; IL-1β = interleukin-1 beta; MMP-9 = matrix metalloproteinase-9; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio. Kept covariates in multivariable analysis: hyperlipidemia, smoking habit, basal NIHSS, SVD score, ONT, age, sex and infarct volume.  
	Biomarker 
	Unadjusted OR (95% CI) 
	p-value 
	Adjusted OR (95% CI) 
	p-value 
	p-FDR

	IL-6 
	0.83 (0.65-1.06) 
	0.131 
	0.82 (0.57-1.18) 
	0.296 
	0.532

	MMP-9 
	1.05 (0.75-1.46) 
	0.772 
	1.28 (0.81-2.05) 
	0.294 
	0.532

	IL-1β 
	0.86 (0.65-1.15) 
	0.305 
	0.71 (0.47-1.06) 
	0.097 
	0.290

	VCAM-1 
	0.73 (0.38-1.39) 
	0.342 
	0.80 (0.28-2.25) 
	0.665 
	0.749

	NfL 
	0.43 (0.27-0.71) 
	<0.001 
	0.33 (0.14-0.81) 
	0.015 
	0.139

	CRP 
	0.48 (0.22-1.06) 
	0.068 
	0.29 (0.09-0.93) 
	0.037 
	0.166

	NLR 
	1.18 (0.56-2.46) 
	0.662 
	1.29 (0.42-4.00) 
	0.653 
	0.750

	PLR 
	1.18 (0.57-2.43) 
	0.663 
	0.85 (0.29-2.49) 
	0.774 
	0.774

	MLR 
	1.33 (0.25-7.04) 
	0.739 
	2.52 (0.28-23.11) 
	0.413 
	0.620


 
Table S9 Association between biomarker concentrations and 3-month functional outcome assessed by mRS in by stroke subtype considering lacunar etiology per log-unit increase in biomarker concentration. Abbrevation: OR = odds ratio; CI = confidence interval; FDR= false discovery rate; mRS: modified Rankin Scale; CRP = C-reactive protein; IL-6 = interleukin-6; IL-1β = interleukin-1 beta; MMP-9 = matrix metalloproteinase-9; VCAM-1 = vascular cell adhesion molecule-1; NfL = neurofilament light chain; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio. Kept covariates in multivariable analysis: hyperlipidemia, smoking habit, basal NIHSS, SVD score, ONT, age, sex and infarct volume. 

	Biomarker 
	Lacunar stroke (OR CI 95%) 
	p-value/FDR p-value
	Non-RSSI (OR CI 95%) 
	p-value/FDR p-value
	Interaction p 
	Interaction p-FDR

	IL-6 
	1.27 (0.93-1.76) 
	0.167/0.268
	0.59 (0.41-0.85) 
	0.006/0.025
	0.005 
	0.030

	MMP-9 
	1.59 (1.01-2.50) 
	0.044/0.099
	0.68 (0.41-1.12) 
	0.129/0.387
	0.007 
	0.030

	IL-1β 
	0.89 (0.54-1.47) 
	0.660/0.742
	1.18 (0.85-1.65) 
	0.324/0.487
	0.410 
	0.528

	VCAM-1 
	3.41 (1.42-8.17) 
	0.006/0.030
	1.59 (0.53-4.77) 
	0.407/0.487
	0.175 
	0.315

	NfL 
	3.05 (1.46-6.34) 
	0.002/0.030
	2.54 (1.32-4.84) 
	0.005/0.025
	0.401 
	0.528

	CRP 
	5.91 (1.37-25.62) 
	0.017/0.052
	0.71 (0.31-1.65) 
	0.427/0.487
	0.015 
	0.046

	NLR 
	2.13 (0.71-6.42) 
	0.179/0.268
	0.79 (0.26-2.45) 
	0.688/0.688
	0.123 
	0.277

	MLR 
	1.06 (0.18-6.30) 
	0.209/0.268
	1.51 (0.54-4.19) 
	0.433/0.487
	0.691 
	0.691

	PLR 
	2.05 (0.67-6.31) 
	0.950/0.950
	7.93 (0.28-22.23) 
	0.224/0.487
	0.664 
	0.691


 

