Supplementary Methods
Primary and exploratory time-to-event models
The primary Cox proportional-hazards model used Efron handling of ties and included baseline platelet count, the 0-18-hour platelet log-slope, and the prespecified clinical-confounder adjustment set. Separate analyte-specific Cox models were fitted for aPTT and other exploratory hemostatic trajectories because repeated-measurement availability differed across analytes. aPTT was not included in the platelet model because it was measured during the same exposure window, was strongly influenced by early anticoagulant treatment, and would have reduced the platelet complete-case sample. Proportional-hazards assumptions were evaluated using scaled Schoenfeld residuals. The functional form of the platelet association was examined with a restricted cubic spline as described below.
Multiple imputation and model diagnostics
Missing covariates in the clinical-confounder models were imputed under a missing-at-random assumption using 20 sequential-regression datasets. Imputation was implemented in scikit-learn version 1.7.2 with IterativeImputer and a BayesianRidge estimator, posterior sampling enabled (sample_posterior=True), a maximum of 30 iterations, and a different random seed for each dataset. The imputation model included outcome status, follow-up time, exposure, baseline analyte value, and all model covariates; outcome and exposure values were not imputed. Estimates and variances were pooled using Rubin rules [18,19].
The proportional-hazards assumption was assessed separately in each imputed dataset using scaled Schoenfeld residuals. Global P values ranged from 0.242 to 0.562 and platelet-slope P values from 0.104 to 0.149 (Supplementary Table S4). Total bilirubin showed evidence of non-proportionality across imputations (minimum P=0.006; median P=0.025) and was retained because it was prespecified as a plausible confounder. Omitting bilirubin yielded a similar platelet estimate (HR, 0.63; 95% CI, 0.45-0.87; P=0.006) (Supplementary Table S5).
Restricted cubic spline
To examine nonlinearity, a restricted cubic spline was fitted separately within each imputed dataset using three knots at the 10th, 50th, and 90th percentiles of the platelet log-slope distribution. The median platelet log-slope served as the reference. Estimates and variances were pooled using Rubin rules.
Sensitivity analyses and software
Sensitivity analyses comprised an extended organ-function model additionally adjusted for baseline hemoglobin and creatinine; a non-DTI early-UFH model in which pre-ECMO anticoagulant exposure was replaced by cumulative 0-18-hour unfractionated heparin dose; an alternative first-to-last log-change rate; a strict radiology-confirmed bleeding outcome; and a Fine-Gray competing-risk model treating in-hospital death as a competing event [20]. To assess the minor within-patient clustering introduced by repeated ICU stays, the primary clinical-confounder Cox analysis was also repeated after retaining only the earliest landmark-eligible ICU stay for each patient. This restriction reduced the platelet analytic sample from 151 stays (149 unique patients) to 149 stays from 149 unique patients; both removed stays were event-free. The same 20-fold BayesianRidge multiple-imputation procedure and Rubin pooling were used. An alternative 20-dataset predictive mean matching analysis was performed in R using the mice package. Primary analyses were conducted in Python version 3.13.9 using pandas, SciPy, statsmodels, and scikit-learn version 1.7.2 [17]. All tests were two-sided.
Supplementary Table S1. Landmark cohort and administrative-censoring audit
	Cohort step
	N

	Direct-ECMO ICU cohort
	208

	Direct ECMO evidence beyond 18 h
	179

	Provisional bleeding on or before 18-h landmark (excluded)
	10

	18-h landmark cohort
	169

	Subsequent provisional bleeding events within 18–168 h
	72

	Event-free stays administratively censored at 168 h
	38

	Event-free stays censored at last direct ECMO evidence before 168 h
	59

	Event-proxy times occurring beyond the 168-h window (not counted as primary events)
	13


The primary outcome window was 18–168 h after ECMO initiation. A stay was administratively censored at 168 h only if it remained event-free through the window. Event-proxy times observed after 168 h were not counted as primary events.


Supplementary Table S2. Multiple-imputation clinical-confounder dynamic-model results
	Analyte
	Model
	N (events)
	HR (95% CI) per 1-SD slope
	P value

	Platelet count
	Clinical-confounder MI primary model
	151 (64)
	0.63 (0.46–0.88)
	0.007

	Platelet count
	Extended organ-function MI model
	151 (64)
	0.65 (0.46–0.90)
	0.010

	Platelet count
	Early UFH MI sensitivity; DTI recipients excluded (n=3)
	148 (63)
	0.62 (0.41–0.94)
	0.025

	Platelet count
	First-to-last MI model
	151 (64)
	0.69 (0.50–0.96)
	0.029

	aPTT
	Clinical-confounder MI primary model
	122 (56)
	1.40 (1.00–1.97)
	0.053

	aPTT
	Extended organ-function MI model
	122 (56)
	1.32 (0.93–1.88)
	0.120

	aPTT
	Early UFH MI sensitivity; DTI recipients excluded (n=3)
	119 (55)
	1.46 (0.97–2.19)
	0.067

	aPTT
	First-to-last MI model
	122 (56)
	1.47 (1.05–2.06)
	0.024


Twenty BayesianRidge sequential-regression imputations were pooled with Rubin rules. The aPTT analyses were exploratory.


Supplementary Table S3. Exploratory candidate landmark-window analysis
	Analyte
	Window
	N
	Events
	HR
	Nominal P
	BH-FDR q

	Platelet count
	4 h
	33
	9
	1.62
	0.371
	≥0.99

	PT
	4 h
	19
	4
	0.21
	0.753
	≥0.99

	INR
	4 h
	17
	4
	NA
	NA
	≥0.99

	aPTT
	4 h
	22
	6
	NA
	NA
	≥0.99

	Fibrinogen
	4 h
	8
	3
	NA
	NA
	≥0.99

	Platelet count
	6 h
	86
	34
	0.77
	0.238
	≥0.99

	PT
	6 h
	61
	26
	1.15
	0.727
	≥0.99

	INR
	6 h
	60
	26
	1.11
	0.760
	≥0.99

	aPTT
	6 h
	65
	29
	1.22
	0.370
	≥0.99

	Fibrinogen
	6 h
	30
	13
	0.77
	0.586
	≥0.99

	Platelet count
	12 h
	145
	59
	0.74
	0.066
	0.576

	PT
	12 h
	111
	50
	0.92
	0.710
	≥0.99

	INR
	12 h
	111
	50
	0.89
	0.592
	≥0.99

	aPTT
	12 h
	110
	50
	1.27
	0.177
	≥0.99

	Fibrinogen
	12 h
	50
	19
	0.86
	0.564
	≥0.99

	Platelet count
	18 h
	151
	64
	0.62
	0.004
	0.123

	PT
	18 h
	125
	59
	1.12
	0.580
	≥0.99

	INR
	18 h
	125
	59
	1.06
	0.762
	≥0.99

	aPTT
	18 h
	122
	56
	1.44
	0.023
	0.264

	Fibrinogen
	18 h
	55
	20
	0.89
	0.719
	≥0.99

	Platelet count
	24 h
	155
	69
	0.70
	0.022
	0.264

	PT
	24 h
	130
	61
	1.02
	0.929
	≥0.99

	INR
	24 h
	130
	61
	1.02
	0.920
	≥0.99

	aPTT
	24 h
	132
	61
	1.32
	0.094
	0.661

	Fibrinogen
	24 h
	63
	26
	0.85
	0.473
	≥0.99

	Platelet count
	36 h
	122
	36
	1.08
	0.699
	≥0.99

	PT
	36 h
	113
	35
	0.90
	0.592
	≥0.99

	INR
	36 h
	113
	35
	0.90
	0.573
	≥0.99

	aPTT
	36 h
	114
	35
	1.04
	0.840
	≥0.99

	Fibrinogen
	36 h
	61
	19
	1.02
	0.947
	≥0.99

	Platelet count
	48 h
	99
	25
	0.90
	0.639
	≥0.99

	PT
	48 h
	95
	25
	0.89
	0.631
	≥0.99

	INR
	48 h
	95
	25
	0.89
	0.616
	≥0.99

	aPTT
	48 h
	97
	25
	0.93
	0.767
	≥0.99

	Fibrinogen
	48 h
	59
	14
	1.08
	0.859
	≥0.99


Candidate-window results are exploratory and used only to inform landmark selection. No comparison met BH-FDR q<0.05. q values ≥0.99 are displayed as ≥0.99.


Supplementary Table S4. Proportional-hazards diagnostics across 20 imputed datasets
	Term
	Minimum P
	Median P
	Maximum P
	Imputations

	age_per10
	0.444
	0.462
	0.486
	20

	antiplatelet
	0.562
	0.618
	0.675
	20

	baseline_z
	0.404
	0.455
	0.519
	20

	bilirubin_z
	0.006
	0.025
	0.080
	20

	cardiac_indication
	0.245
	0.256
	0.279
	20

	comorbidity_count
	0.150
	0.157
	0.166
	20

	GLOBAL
	0.242
	0.408
	0.562
	20

	lactate_z
	0.743
	0.769
	0.803
	20

	pre_anticoag_yes
	0.396
	0.414
	0.432
	20

	pure_va
	0.476
	0.503
	0.520
	20

	sex_male
	0.430
	0.449
	0.466
	20

	slope_z
	0.104
	0.121
	0.149
	20


Scaled Schoenfeld residual tests were performed separately within each imputed dataset for the primary platelet model. The global and platelet-slope tests did not indicate proportional-hazards violation across imputations. Total bilirubin showed evidence of non-proportionality (minimum P=0.006; median P=0.025); the bilirubin-omission sensitivity analysis in Supplementary Table S5 yielded a similar platelet estimate.


Supplementary Table S5. Additional sensitivity and robustness analyses
	Analysis
	N
	Events
	HR (95% CI) per 1-SD higher slope
	P value

	Cox PMM sensitivity
	151
	64
	0.63 (0.45–0.88)
	0.007

	Fine-Gray PMM sensitivity
	151
	64
	0.64 (0.47–0.88)
	0.006

	BayesianRidge MI Cox model excluding one extreme positive slope
	150
	63
	0.62 (0.45–0.86)
	0.004

	Clinical-confounder MI Cox model excluding total bilirubin
	151
	64
	0.63 (0.45–0.87)
	0.006

	Earliest landmark-eligible ICU stay per patient
	149
	64
	0.64 (0.46–0.89)
	0.008


Predictive mean matching was performed in R with the mice package, generating 20 datasets. The bilirubin-omission model is the otherwise unchanged clinical-confounder model and evaluates the observed bilirubin proportional-hazards departure. The extreme-value sensitivity analysis excludes the single observed platelet log-slope >1.5 (approximately +2). The unique-patient sensitivity analysis retained only the earliest landmark-eligible ICU stay for each patient. These analyses support the direction and magnitude of the platelet association.
Supplementary Table S6. Additional descriptive treatment and laboratory characteristics of the 18-hour landmark cohort
	Characteristic
	Available n
(event/no event)
	Overall
(N=169)
	Event within 168 h
(n=72)
	No event within 168 h
(n=97)
	P value

	Early anticoagulant treatment during 0–18 h (descriptive only)
	
	
	
	
	

	Any systemic anticoagulant exposure
	
	
	
	
	

	    Yes
	114 (52/62)
	114 (67.5%)
	52 (72.2%)
	62 (63.9%)
	0.319

	    No
	55 (20/35)
	55 (32.5%)
	20 (27.8%)
	35 (36.1%)
	

	Cumulative unfractionated heparin dose, IU (among recipients)
	113 (51/62)
	12694.8 [7269.0–18000.0]
	13629.4 [8202.7–18072.9]
	12492.6 [5966.5–15747.6]
	0.788

	Direct thrombin inhibitor exposure
	
	
	
	
	

	    Yes
	3 (1/2)
	3 (1.8%)
	1 (1.4%)
	2 (2.1%)
	1.000

	    No
	166 (71/95)
	166 (98.2%)
	71 (98.6%)
	95 (97.9%)
	

	Anticoagulant treatment from ECMO initiation to first bleeding or censoring (descriptive only)
	
	
	
	
	

	Any systemic anticoagulant exposure
	
	
	
	
	

	    Yes
	114 (52/62)
	114 (67.5%)
	52 (72.2%)
	62 (63.9%)
	0.319

	    No
	55 (20/35)
	55 (32.5%)
	20 (27.8%)
	35 (36.1%)
	

	Cumulative unfractionated heparin dose, IU (among recipients)
	113 (51/62)
	17327.9 [9255.4–24930.0]
	17560.2 [10320.5–22019.9]
	17143.9 [9134.9–25000.0]
	0.562

	Mean unfractionated heparin infusion rate, IU/h (among recipients)
	113 (51/62)
	900.4 [688.7–1173.7]
	900.4 [653.8–1085.3]
	934.3 [701.1–1277.9]
	0.400

	Direct thrombin inhibitor exposure
	
	
	
	
	

	    Yes
	3 (1/2)
	3 (1.8%)
	1 (1.4%)
	2 (2.1%)
	1.000

	    No
	166 (71/95)
	166 (98.2%)
	71 (98.6%)
	95 (97.9%)
	

	White blood cell count, K/µL
	166 (71/95)
	14.7 [11.3–20.8]
	15.1 [9.60–22.5]
	14.5 [11.6–20.6]
	0.945

	Alanine aminotransferase, IU/L
	152 (63/89)
	74.0 [29.8–439.5]
	100.0 [37.5–613.5]
	71.0 [26.0–390.0]
	0.198

	Aspartate aminotransferase, IU/L
	151 (62/89)
	177.0 [58.0–955.5]
	191.0 [69.5–1095.5]
	152.0 [50.0–772.0]
	0.287

	Creatine kinase-MB, ng/mL
	79 (37/42)
	13.0 [6.00–42.5]
	20.0 [6.00–71.0]
	11.0 [4.50–38.0]
	0.392

	eGFR, mL/min/1.73 m² (CKD-EPI 2021)
	164 (70/94)
	42.9 [25.1–77.5]
	39.6 [24.5–60.2]
	49.0 [27.0–84.6]
	0.067

	Albumin, g/dL
	111 (48/63)
	2.30 [1.80–2.80]
	2.30 [2.00–3.00]
	2.20 [1.80–2.80]
	0.224

	Glucose, mg/dL 
	164 (71/93)
	176.5 [135.8–242.5]
	183.0 [147.5–248.0]
	166.0 [121.0–228.0]
	0.087


Values are median [IQR] or n (%). Available n is reported without imputation. Anticoagulant variables after ECMO initiation are descriptive only and were not included in the primary baseline-adjusted model.
