Supplementary Figure S1. Exploratory Subgroup Analyses: Win Ratio for the Hierarchical Composite Primary Outcome According to Baseline CRT Status and Lactate Category. Win ratios for the hierarchical composite outcome stratified by baseline CRT status (Panel A: normal ≤3s vs abnormal >3s) and serum lactate category (Panel B: 2–4 vs >4 mmol/L), shown for the overall population, LMICs, and HICs. A significant treatment-by-lactate interaction was identified in LMIC patients (p=0.002) but not HICs (p=0.798), with the largest benefit in LMIC patients with lactate >4 mmol/L (WR 1.57) and no benefit in those with lactate 2–4 mmol/L (WR 0.93). No significant CRT-by-treatment interaction was identified (overall p=0.757). All analyses post hoc and exploratory. CI, confidence interval; CRT, capillary refill time; HIC, high-income country; LMIC, low- and middle-income country; WR, win ratio.

Supplementary Figure S2. Vasopressor Use at Baseline and Treatment Effect of CRT-Guided Personalised Hemodynamic Resuscitation. Win ratios stratified by vasopressin use at baseline (Panel A: no vs yes) and number of adjunctive vasopressors (Panel B: 0, 1, ≥2). In LMICs, the win ratio was higher among vasopressin users (1.39) than non-users (1.12); the opposite pattern was observed in HICs. No significant treatment-by-vasopressin interaction was identified (overall p=0.743). All analyses post hoc and exploratory. CI, confidence interval; HIC, high-income country; LMIC, low- and middle-income country; WR, win ratio.

Supplementary Figure S3. Institutional Heterogeneity Within LMIC Centres: Win Ratio for the Hierarchical Composite Primary Outcome by Centre Characteristics and Country. Win ratios by hospital ownership, university affiliation, and ICU size (Panel A) and by country (Panel B), restricted to LMIC patients. Chile (n=181) and Uruguay (n=1) excluded as HIC countries. The greatest benefit was observed in public centres (WR 1.32) and medium-sized ICUs of 16–25 beds (WR 1.34); private centres (WR 0.96) and non-university centres (WR 0.84) showed no significant benefit. 28-day mortality shown per country for context. Brazil excluded (n=8). All analyses post hoc and exploratory. CI, confidence interval; HIC, high-income country; ICU, intensive care unit; LMIC, low- and middle-income country; WR, win ratio.

Supplementary Figure S4. Regional Heterogeneity in Treatment Effect: Win Ratio by Geographic Region. Win ratios by geographic region, shown separately for HICs (Europe, Latin America, Middle East) and LMICs (Latin America, South Asia). HIC Latin America — Chile and Uruguay (n=182) — showed the highest win ratio among HIC regions (1.44, 95% CI 1.35–1.52), exceeding Europe (1.16). Blue and red dotted lines indicate overall HIC (1.18) and LMIC (1.16) win ratios respectively. North America excluded (n=4). No significant HIC region × treatment interaction (p=0.661). All analyses post hoc and exploratory. CI, confidence interval; HIC, high-income country; LMIC, low- and middle-income country; WR, win ratio.


SUPPLEMENTARY MATERIAL

Supplementary Table 1. Exploratory Subgroup Analyses: Win Ratio for the Hierarchical Composite Primary Outcome According to Baseline CRT Status and Lactate Category. Win ratio calculated by stratified pairwise comparison, stratified by median APACHE II score (cut-point: 19), performed separately for each subgroup. Hierarchical composite endpoint: (1) 28-day all-cause mortality; (2) duration of vital organ support; (3) hospital length of stay truncated at 28 days. Win ratio >1 favours the CRT-guided intervention. Interaction p-values derived from likelihood ratio test comparing ordinal logistic regression models with and without a treatment-by-subgroup interaction term (outcome: vital support–free days at 28 days, adjusted for APACHE II score). These analyses were not pre-specified in the original trial protocol and should be interpreted as exploratory and hypothesis-generating. Abbreviations: CI, confidence interval; CRT, capillary refill time; HIC, high-income country; LMIC, low- and middle-income country.

	Subgroup
	N
	Win Ratio (95% CI)
	P-value
	Interaction P-value

	BASELINE CRT STATUS
	
	
	

	
	
	
	
	

	  Normal CRT (≤3s)
	
	
	Overall: 0.757

	    Overall
	583
	1.13 (1.11–1.15)
	<0.001
	—

	    LMIC
	317
	1.12 (1.08–1.16)
	<0.001
	LMIC: 0.961

	    HIC
	266
	1.14 (1.09–1.19)
	<0.001
	HIC: 0.681

	
	
	
	
	

	  Abnormal CRT (>3s)
	
	
	—

	    Overall
	878
	1.18 (1.17–1.20)
	<0.001
	—

	    LMIC
	517
	1.18 (1.16–1.21)
	<0.001
	—

	    HIC
	361
	1.19 (1.15–1.23)
	<0.001
	—

	
	
	
	
	

	BASELINE LACTATE CATEGORY
	
	

	
	
	
	
	

	  Lactate 2–4 mmol/L
	
	
	Overall: 0.034

	    Overall
	836
	1.03 (1.01–1.04)
	<0.001
	—

	    LMIC
	435
	0.93 (0.90–0.95)
	<0.001
	LMIC: 0.002

	    HIC
	401
	1.16 (1.13–1.19)
	<0.001
	HIC: 0.798

	
	
	
	
	

	  Lactate >4 mmol/L
	
	
	—

	    Overall
	629
	1.38 (1.35–1.40)
	<0.001
	—

	    LMIC
	399
	1.57 (1.53–1.62)
	<0.001
	—

	    HIC
	230
	1.11 (1.06–1.17)
	<0.001
	—




Supplementary Table 2. Component Vital Support–Free Days at 28 Days According to Country Income Level and Treatment Allocation. Data are presented as median (IQR) and mean (SD). P-values from Wilcoxon rank-sum test comparing intervention vs control within each income group. Abbreviations: ICU, intensive care unit; IQR, interquartile range; KRT, kidney replacement therapy; MV, mechanical ventilation; SD, standard deviation.

	Variable
	LMIC
Control
(n=328)
	LMIC
Intervention
(n=324)
	HIC
Control
(n=419)
	HIC
Intervention
(n=396)

	VASOPRESSOR-FREE DAYS
	
	

	  Median (IQR), days
	24.0 (0.0–26.0)
	25.0 (0.0–26.0)
	25.0 (0.0–26.0)
	25.0 (0.8–27.0)

	  Mean (SD), days
	17.0 (11.7)
	17.7 (11.7)
	17.8 (11.2)
	18.4 (11.2)

	  P-value (Wilcoxon)
	—
	0.351
	—
	0.200

	
	
	
	
	

	MECHANICAL VENTILATION-FREE DAYS
	

	  Median (IQR), days
	27.0 (0.0–28.0)
	26.0 (0.0–28.0)
	25.0 (0.0–28.0)
	26.0 (0.0–28.0)

	  Mean (SD), days
	18.1 (12.4)
	18.2 (12.4)
	17.2 (12.4)
	18.4 (12.1)

	  P-value (Wilcoxon)
	—
	0.902
	—
	0.129

	
	
	
	
	

	KIDNEY REPLACEMENT THERAPY-FREE DAYS
	

	  Median (IQR), days
	28.0 (0.0–28.0)
	28.0 (0.0–28.0)
	28.0 (0.0–28.0)
	28.0 (10.5–28.0)

	  Mean (SD), days
	19.3 (12.8)
	19.4 (12.8)
	19.9 (12.3)
	20.7 (12.0)

	  P-value (Wilcoxon)
	—
	0.902
	—
	0.232




Supplementary Table 3. Resuscitation Patterns at Baseline According to Country Income Level and Treatment Allocation. Data are median (IQR) for continuous variables and n (%) for categorical variables. Within-group p-values (Control vs Intervention) calculated by Wilcoxon rank-sum test for continuous variables and chi-squared test for categorical variables. LMIC vs HIC p-values calculated collapsing treatment arms. Abbreviations: CRT, capillary refill time; HIC, high-income country; IQR, interquartile range; IV, intravenous; LMIC, low- and middle-income country.

	Variable
	LMIC
Control
(n=328)
	LMIC
Intervention
(n=324)
	LMIC
P-value
	HIC
Control
(n=419)
	HIC
Intervention
(n=396)
	HIC
P-value
	LMIC vs HIC
P-value

	VASOPRESSOR THERAPY
	
	
	
	
	

	  Norepinephrine dose, median (IQR), µg/kg/min
	0.2 (0.1–0.4)
	0.2 (0.1–0.4)
	0.398
	0.2 (0.1–0.4)
	0.2 (0.1–0.4)
	0.178
	0.680

	  Vasopressin use, n (%)
	180 (54.9%)
	207 (63.9%)
	0.024
	122 (30.5%)
	107 (28.4%)
	0.570
	<0.001

	  Dobutamine use, n (%)
	41 (12.5%)
	63 (19.4%)
	0.021
	47 (11.8%)
	63 (16.6%)
	0.067
	0.367

	
	
	
	
	
	
	
	

	PERIPHERAL PERFUSION
	
	
	
	
	

	  Capillary refill time, median (IQR), s
	4.5 (3.0–6.0)
	4.1 (2.6–6.0)
	0.176
	4.0 (2.5–5.5)
	4.0 (2.3–5.0)
	0.397
	<0.001

	  Abnormal CRT >3s, n (%)
	225 (68.6%)
	198 (61.1%)
	0.055
	234 (56.5%)
	221 (55.9%)
	0.926
	<0.001

	
	
	
	
	
	
	
	

	METABOLIC STATUS
	
	
	
	
	
	

	  Serum lactate, median (IQR), mmol/L
	3.8 (2.9–5.4)
	4.0 (3.0–5.7)
	0.133
	3.5 (2.7–5.2)
	3.3 (2.6–5.3)
	0.456
	<0.001

	
	
	
	
	
	
	
	

	FLUID THERAPY
	
	
	
	
	
	

	  Pre-randomisation IV fluids, median (IQR), mL
	1500.0 (1000.0–2000.0)
	1500.0 (1000.0–2000.0)
	0.636
	1500.0 (1000.0–2450.0)
	1650.0 (1000.0–2500.0)
	0.321
	<0.001






Supplementary Table 4. Sensitivity Analyses for the Primary Win Ratio Outcome. All analyses follow the same hierarchical composite endpoint as the primary analysis. Sensitivity 1: tied pairs excluded from win ratio calculation. Sensitivity 2: win ratio stratified by APACHE II tertiles (cutpoints: 16 and 21) instead of binary median split. Sensitivity 3: Cox proportional hazards model incorporating a country-level frailty term to account for within-country clustering, restricted to 28-day mortality. Interaction p-values from likelihood ratio test (ordinal regression) and Cox model with treatment-by-income interaction term. Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; CI, confidence interval; HR, hazard ratio; LRT, likelihood ratio test; WR, win ratio.

	Analysis
	Win Ratio or HR
(95% CI)
	P-value

	PRIMARY ANALYSIS
	

	  Stratification: APACHE II binary (median split, cutpoint=19)

	  Overall
	1.16 (1.15–1.17)
	<0.001

	  LMIC
	1.16 (1.14–1.18)
	<0.001

	  HIC
	1.18 (1.17–1.20)
	<0.001

	
	
	

	SENSITIVITY 1: Excluding tied pairs

	  Overall
	1.160 (1.151–1.169)
	<0.001

	  LMIC
	1.155 (1.136–1.175)
	<0.001

	  HIC
	1.184 (1.168–1.200)
	<0.001

	  Note: ties as % of all pairs
	Overall: 1.2% | LMIC: 1.1% | HIC: 1.3%
	—

	
	
	

	SENSITIVITY 2: APACHE II tertile stratification (cutpoints: 16, 21)

	  Overall
	1.147 (1.136–1.158)
	<0.001

	  LMIC
	1.151 (1.127–1.175)
	<0.001

	  HIC
	1.167 (1.148–1.187)
	<0.001

	
	
	

	SENSITIVITY 3: Cox model with country-level frailty

	  HIC — HR (95% CI)
	1.04 (0.79–1.38)
	0.781

	  LMIC — HR (95% CI)
	0.86 (0.64–1.15)
	0.310

	
	
	

	INTERACTION TEST (primary analysis)

	  Treatment × Income (LRT, ordinal regression)
	0.912

	  Treatment × Income (Cox, 28-day mortality)
	0.418




Supplementary Table 5. Vasopressor Use at Baseline and Impact on Vasopressor Days According to Country Income Level and Treatment Allocation.

	Variable
	LMIC
Control
(n=328)
	LMIC
Intervention
(n=324)
	LMIC
P-value
	HIC
Control
(n=419)
	HIC
Intervention
(n=396)
	HIC
P-value
	LMIC vs HIC
P-value

	VASOPRESSOR USE AT BASELINE

	  Vasopressin, n (%)
	191 (45.3%)
	217 (52.7%)
	0.038
	111 (36.3%)
	97 (33.6%)
	0.544
	<0.001

	  Epinephrine, n (%)
	23 (5.5%)
	18 (4.4%)
	0.574
	15 (4.9%)
	5 (1.7%)
	0.054
	0.200

	  Dobutamine, n (%)
	46 (10.9%)
	68 (16.5%)
	0.024
	42 (13.7%)
	58 (19.9%)
	0.057
	0.128

	
	
	
	
	
	
	
	

	NUMBER OF ADJUNCTIVE VASOPRESSORS

	  0 adjunctive, n (%)
	200 (47.4%)
	170 (41.3%)
	0.019
	200 (61.5%)
	185 (60.1%)
	0.771
	<0.001

	  1 adjunctive, n (%)
	184 (43.6%)
	182 (44.2%)
	—
	88 (27.1%)
	88 (28.6%)
	—
	—

	  ≥2 adjunctive, n (%)
	38 (9.0%)
	60 (14.6%)
	—
	37 (11.4%)
	35 (11.4%)
	—
	—

	VASOPRESSOR DAYS
	
	
	
	
	
	

	  Mean (SD), days
	4.5 (5.1)
	3.9 (4.4)
	0.201
	4.9 (5.9)
	3.8 (4.6)
	0.019
	0.145

	  Median (IQR), days
	3.0 (1.0–5.0)
	2.0 (1.0–4.0)
	—
	2.0 (1.0–5.0)
	2.0 (1.0–4.0)
	—
	—

	WIN RATIO BY VASOPRESSIN USE SUBGROUP

	  (Interaction p: overall=0.743, LMIC=0.390, HIC=0.071)
	
	
	

	  Vasopressin use — Win Ratio (95% CI)
	—
	1.39 (1.35–1.43)
	<0.001
	—
	1.03 (0.98–1.09)
	0.266
	—

	  No vasopressin — Win Ratio (95% CI)
	—
	1.12 (1.09–1.15)
	<0.001
	—
	1.32 (1.28–1.36)
	<0.001
	—

	WIN RATIO BY NUMBER OF ADJUNCTIVE VASOPRESSORS

	  (Interaction p: overall=0.372)
	
	
	
	
	

	  0 adjunctive — Win Ratio (95% CI)
	—
	1.08 (1.05–1.11)
	<0.001
	—
	1.19 (1.15–1.22)
	<0.001
	—

	  1 adjunctive — Win Ratio (95% CI)
	—
	1.48 (1.43–1.52)
	<0.001
	—
	1.12 (1.05–1.19)
	<0.001
	—

	  ≥2 adjunctive — Win Ratio (95% CI)
	—
	1.13 (1.01–1.27)
	0.033
	—
	1.64 (1.41–1.92)
	<0.001
	—




