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Supplementary Figure S1. Alternative SIC trajectory solutions in the MIMIC-IV development cohort.
[image: ]
Candidate quadratic GBTM solutions containing (A) three, (B) four, (C) five, and (D) six trajectory classes.
Abbreviations: GBTM, group-based trajectory modeling; MIMIC, Medical Information Mart for Intensive Care; SIC, sepsis-induced coagulopathy.

Supplementary Figure S2. Missing-data profiles across the four study cohorts.
[image: ]
Missingness in (A) MIMIC-IV, (B) MIMIC-III CareVue, (C) eICU-CRD, and (D) NWICU. The dashed line denotes the prespecified 20% threshold.
Abbreviations: eICU-CRD, electronic ICU Collaborative Research Database; MIMIC, Medical Information Mart for Intensive Care; NWICU, Northwestern Medicine ICU database; SIC, sepsis-induced coagulopathy.

Supplementary Figure S3. Day-7 landmark Kaplan–Meier curves across the four study cohorts.
[image: ]
Survival from day 7 to day 28 according to SIC-score trajectory in (A) MIMIC-IV, (B) MIMIC-III CareVue, (C) eICU-CRD, and (D) NWICU. Time zero was reset to the day-7 landmark.
Abbreviations: eICU-CRD, electronic ICU Collaborative Research Database; KM, Kaplan–Meier; MIMIC, Medical Information Mart for Intensive Care; NWICU, Northwestern Medicine ICU database; SIC, sepsis-induced coagulopathy.

Supplementary Figure S4. Covariate balance after original 28-day IPTW.
[image: ]
Maximum absolute SMDs before weighting, after initial IPTW, and after final calibrated IPTW in (A) MIMIC-IV, (B) MIMIC-III CareVue, (C) eICU-CRD, and (D) NWICU. The dashed line denotes an absolute SMD of 0.10.
Abbreviations: eICU-CRD, electronic ICU Collaborative Research Database; IPTW, inverse probability of treatment weighting; MIMIC, Medical Information Mart for Intensive Care; NWICU, Northwestern Medicine ICU database; SMD, standardized mean difference.

Supplementary Figure S5. Covariate balance after day-7 landmark IPTW.
[image: ]
Maximum absolute SMDs before weighting, after initial IPTW, and after final calibrated IPTW in (A) MIMIC-IV, (B) MIMIC-III CareVue, (C) eICU-CRD, and (D) NWICU. The dashed line denotes an absolute SMD of 0.10.
Abbreviations: eICU-CRD, electronic ICU Collaborative Research Database; IPTW, inverse probability of treatment weighting; MIMIC, Medical Information Mart for Intensive Care; NWICU, Northwestern Medicine ICU database; SMD, standardized mean difference.

Supplementary Figure S6. Stability of nested feature selection across outer folds.
[image: ]
Selection frequencies across 10 outer training folds for Boruta, LASSO, and their intersection. The dashed line denotes the prespecified 70% stability threshold.
Abbreviations: CV, cross-validation; LASSO, least absolute shrinkage and selection operator; SIC, sepsis-induced coagulopathy.

Supplementary Table S1. Trajectory-model fit and classification diagnostics.
	[bookmark: RANGE!A1:K7]Classes
	AIC
	BIC
	CAIC
	ssBIC
	HQIC
	Entropy
	AvePP by class
	OCC by class
	Class proportion by class, %
	Model status

	1
	194,848.8
	194,885.6
	194,889.6
	194,872.8
	194,860.1
	-
	Class 1: 1.000
	-
	Class 1: 100.00
	Candidate

	2
	169,433.1
	169,515.8
	169,524.8
	169,487.2
	169,458.6
	0.963
	Class 1: 0.990; Class 2: 0.989
	Class 1: 95.73; Class 2: 92.94
	Class 1: 50.78; Class 2: 49.22
	Candidate

	3
	162,251.4
	162,380.1
	162,394.1
	162,335.6
	162,291.0
	0.947
	Class 1: 0.972; Class 2: 0.985; Class 3: 0.973
	Class 1: 103.86; Class 2: 126.32; Class 3: 52.47
	Class 1: 19.25; Class 2: 32.00; Class 3: 48.75
	Selected

	4
	161,122.1
	161,296.7
	161,315.7
	161,236.3
	161,175.9
	0.948
	Class 1: 0.959; Class 2: 0.976; Class 3: 0.981; Class 4: 0.944
	Class 1: 198.67; Class 2: 46.01; Class 3: 119.69; Class 4: 114.39
	Class 1: 6.51; Class 2: 47.69; Class 3: 29.52; Class 4: 16.27
	Candidate

	5
	154,276.7
	154,497.2
	154,521.2
	154,421.0
	154,344.6
	0.942
	Class 1: 0.931; Class 2: 0.964; Class 3: 0.983; Class 4: 0.778; Class 5: 0.971
	Class 1: 58.47; Class 2: 46.92; Class 3: 100.95; Class 4: 174.96; Class 5: 465.18
	Class 1: 13.53; Class 2: 38.22; Class 3: 38.75; Class 4: 2.95; Class 5: 6.56
	Candidate

	6
	154,166.5
	154,423.8
	154,451.8
	154,334.8
	154,245.7
	0.950
	Class 1: 0.787; Class 2: 0.950; Class 3: 0.985; Class 4: 0.962; Class 5: 0.946; Class 6: 1.000
	Class 1: 458.65; Class 2: 59.07; Class 3: 105.94; Class 4: 268.62; Class 5: 58.13; Class 6: 62,274.21
	Class 1: 0.73; Class 2: 24.75; Class 3: 37.76; Class 4: 7.73; Class 5: 24.19; Class 6: 4.83
	Candidate


Fit and classification indices for quadratic GBTM solutions containing one to six classes. The selected three-class solution is indicated.
Abbreviations: AIC, Akaike information criterion; AvePP, average posterior probability; BIC, Bayesian information criterion; CAIC, consistent Akaike information criterion; GBTM, group-based trajectory modeling; HQIC, Hannan-Quinn information criterion; OCC, odds of correct classification; SIC, sepsis-induced coagulopathy; ssBIC, sample-size-adjusted Bayesian information criterion.
Supplementary Table S2. Key baseline differences between included and excluded patients.
	Cohort
	Characteristic
	Included
	Excluded
	SMD
	Missing, %

	MIMIC-IV
	Age, years
	64.00 (15.64)
	67.76 (14.10)
	0.252
	0.0

	
	Male sex, n (%)
	4007 (62.5)
	1109 (65.0)
	0.054
	0.0

	
	ICU type, n (%)
	
	
	0.840
	0.0

	
	SOFA score, points
	8.83 (3.80)
	6.56 (3.01)
	0.662
	0.0

	
	Charlson comorbidity index, points
	5.84 (2.85)
	5.07 (2.72)
	0.275
	0.0

	
	Platelet count, ×10⁹/L
	93.00 [60.00, 126.00]
	110.00 [87.00, 134.00]
	0.359
	0.0

	
	Total SIC score, points
	5.17 (0.75)
	5.00 (0.60)
	0.247
	0.0

	
	28-day mortality, n (%)
	1937 (30.2)
	168 (9.9)
	0.525
	0.0

	MIMIC-III
	Age, years
	63.72 (16.70)
	66.37 (16.92)
	0.158
	0.0

	
	Male sex, n (%)
	697 (60.2)
	173 (59.7)
	0.012
	0.0

	
	ICU type, n (%)
	
	
	0.754
	0.0

	
	SOFA score, points
	8.40 (3.62)
	6.49 (2.86)
	0.586
	0.0

	
	Charlson comorbidity index, points
	5.87 (2.62)
	5.13 (2.47)
	0.291
	0.0

	
	Platelet count, ×10⁹/L
	93.00 [62.00, 128.00]
	112.50 [83.25, 138.00]
	0.283
	0.0

	
	Total SIC score, points
	5.32 (0.63)
	5.12 (0.59)
	0.341
	0.0

	
	28-day mortality, n (%)
	455 (39.3)
	55 (19.0)
	0.460
	0.0

	eICU
	Age, years
	64.14 (15.56)
	66.20 (15.70)
	0.132
	0.0

	
	Male sex, n (%)
	1209 (58.2)
	466 (55.7)
	0.051
	0.0

	
	ICU type, n (%)
	
	
	0.166
	0.0

	
	SOFA score, points
	10.41 (4.14)
	9.65 (3.68)
	0.194
	0.0

	
	Charlson comorbidity index, points
	4.39 (2.68)
	4.69 (2.92)
	0.108
	0.0

	
	Platelet count, ×10⁹/L
	97.46 (48.05)
	88.23 (42.74)
	0.203
	0.0

	
	Total SIC score, points
	5.20 (0.71)
	5.17 (0.69)
	0.036
	0.0

	
	28-day mortality, n (%)
	1010 (48.6)
	366 (43.7)
	0.098
	0.0

	NWICU
	Age, years
	61.75 (15.45)
	62.54 (15.73)
	0.051
	0.0

	
	Male sex, n (%)
	393 (61.3)
	45 (69.2)
	0.167
	0.0

	
	ICU type, n (%)
	
	
	0.676
	0.1

	
	SOFA score, points
	10.32 (2.47)
	10.14 (2.66)
	0.072
	0.0

	
	Charlson comorbidity index, points
	3.14 (1.93)
	3.22 (2.09)
	0.036
	0.0

	
	Platelet count, ×10⁹/L
	88.00 [56.00, 124.00]
	78.00 [44.00, 106.00]
	0.302
	0.0

	
	Total SIC score, points
	5.17 (0.73)
	5.15 (0.69)
	0.027
	0.0

	
	28-day mortality, n (%)
	239 (37.3)
	29 (44.6)
	0.149
	0.0


Selected baseline characteristics, standardized mean differences, and variable missingness are reported for each study cohort.
Abbreviations: eICU-CRD, electronic ICU Collaborative Research Database; ICU, intensive care unit; MIMIC, Medical Information Mart for Intensive Care; NWICU, Northwestern Medicine ICU database; SIC, sepsis-induced coagulopathy; SMD, standardized mean difference; SOFA, Sequential Organ Failure Assessment.

Supplementary Table S3. Model complexity and proportional-hazards diagnostics.
	Cohort
	Analysis
	N
	Deaths
	Events/coefficient
	GLOBAL PH P
	Class PH P
	Class violations/20

	MIMIC-IV
	Original 28-day
	6,416
	1,937
	48.4
	<0.001
	<0.001
	20/20

	MIMIC-IV
	Day-7 landmark
	5,498
	1,019
	25.5
	0.014
	0.016
	20/20

	MIMIC-III
	Original 28-day
	1,157
	455
	13.4
	<0.001
	0.096
	0/20

	MIMIC-III
	Day-7 landmark
	954
	252
	7.4
	0.638
	0.516
	0/20

	eICU
	Original 28-day
	2,077
	1,010
	28.1
	<0.001
	0.044
	20/20

	eICU
	Day-7 landmark
	1,507
	440
	12.2
	0.349
	0.919
	0/20

	NWICU
	Original 28-day
	641
	239
	7.0
	<0.001
	0.712
	0/20

	NWICU
	Day-7 landmark
	526
	124
	3.6
	0.417
	0.806
	0/20


Events per coefficient and Schoenfeld-residual tests for the original 28-day and day-7 landmark Cox models across the four cohorts. Class violations indicate the number of affected models among 20 imputed datasets.
Abbreviations: PH, proportional hazards; MI, multiple imputation; SIC, sepsis-induced coagulopathy.

Supplementary Table S4. Time-varying Class effects estimated by interval-specific Cox models in MIMIC-IV.
	Analysis
	Follow-up interval
	N
	Deaths
	Comparison
	HR (95% CI)
	P value

	Original 28-day
	ICU days 0-7
	6416
	918
	Class 2 vs Class 1
	2.90 (2.14-3.93)
	<0.001

	Original 28-day
	ICU days 0-7
	6416
	918
	Class 3 vs Class 1
	1.48 (1.11-1.98)
	0.007

	Original 28-day
	ICU days >7-14
	5498
	510
	Class 2 vs Class 1
	3.61 (2.54-5.13)
	<0.001

	Original 28-day
	ICU days >7-14
	5498
	510
	Class 3 vs Class 1
	1.48 (1.08-2.04)
	0.016

	Original 28-day
	ICU days >14-28
	4988
	509
	Class 2 vs Class 1
	2.59 (1.84-3.66)
	<0.001

	Original 28-day
	ICU days >14-28
	4988
	509
	Class 3 vs Class 1
	1.65 (1.22-2.21)
	0.001

	Day-7 landmark
	Days 0-7 after landmark
	5498
	510
	Class 2 vs Class 1
	3.61 (2.54-5.13)
	<0.001

	Day-7 landmark
	Days 0-7 after landmark
	5498
	510
	Class 3 vs Class 1
	1.48 (1.08-2.04)
	0.016

	Day-7 landmark
	Days >7-14 after landmark
	4988
	305
	Class 2 vs Class 1
	2.31 (1.47-3.63)
	<0.001

	Day-7 landmark
	Days >7-14 after landmark
	4988
	305
	Class 3 vs Class 1
	1.38 (0.94-2.03)
	0.104

	Day-7 landmark
	Days >14-21 after landmark
	4683
	204
	Class 2 vs Class 1
	3.07 (1.81-5.23)
	<0.001

	Day-7 landmark
	Days >14-21 after landmark
	4683
	204
	Class 3 vs Class 1
	2.16 (1.35-3.45)
	0.001


Fully adjusted hazard ratios for Class 2 and Class 3 versus Class 1 are reported across prespecified follow-up intervals in the original and landmark analyses.
Abbreviations: CI, confidence interval; HR, hazard ratio; MIMIC, Medical Information Mart for Intensive Care; SIC, sepsis-induced coagulopathy.

Supplementary Table S5. Day-7 landmark Cox and IPTW estimates across cohorts.
	Variable
	Model 1 HR (95% CI)
	P value
	Model 2 HR (95% CI)
	P value
	Model 3 HR (95% CI)
	P value
	IPTW HR (95% CI)
	P value

	MIMIC-IV-3.1
	
	
	
	
	
	
	
	

	Class 2 vs Class 1
	3.87 (3.14–4.76)
	<0.001
	4.07 (3.31–5.00)
	<0.001
	3.09 (2.42–3.94)
	<0.001
	2.75 (1.84–4.11)
	<0.001

	Class 3 vs Class 1
	1.70 (1.38–2.09)
	<0.001
	1.72 (1.40–2.11)
	<0.001
	1.57 (1.26–1.95)
	<0.001
	1.61 (1.10–2.36)
	0.014

	MIMIC-III-CareVue
	
	
	
	
	
	
	
	

	Class 2 vs Class 1
	3.51 (2.38–5.18)
	<0.001
	3.64 (2.47–5.36)
	<0.001
	2.16 (1.36–3.43)
	0.001
	2.77 (1.45–5.30)
	0.002

	Class 3 vs Class 1
	1.79 (1.22–2.62)
	0.003
	1.83 (1.25–2.67)
	0.002
	1.43 (0.96–2.13)
	0.076
	2.08 (1.16–3.76)
	0.015

	eICU-2.0
	
	
	
	
	
	
	
	

	Class 2 vs Class 1
	3.23 (2.54–4.12)
	<0.001
	3.26 (2.55–4.16)
	<0.001
	2.07 (1.53–2.79)
	<0.001
	2.13 (1.48–3.06)
	<0.001

	Class 3 vs Class 1
	1.85 (1.45–2.36)
	<0.001
	1.85 (1.45–2.36)
	<0.001
	1.52 (1.18–1.97)
	0.001
	1.38 (1.03–1.84)
	0.031

	NWICU-0.1.0
	
	
	
	
	
	
	
	

	Class 2 vs Class 1
	4.41 (2.78–6.98)
	<0.001
	4.98 (3.14–7.91)
	<0.001
	3.49 (1.97–6.19)
	<0.001
	3.33 (1.74–6.35)
	<0.001

	Class 3 vs Class 1
	2.34 (1.49–3.69)
	<0.001
	2.49 (1.58–3.93)
	<0.001
	2.46 (1.51–4.02)
	<0.001
	2.50 (1.44–4.35)
	0.001


Hazard ratios for Class 2 and Class 3 versus Class 1 are reported from unadjusted, demographic-adjusted, fully adjusted, and IPTW models.
Abbreviations: CI, confidence interval; HR, hazard ratio; IPTW, inverse probability of treatment weighting; SIC, sepsis-induced coagulopathy.

Supplementary Table S6. IPTW balance diagnostics across cohorts.
	Cohort
	Analysis
	N
	Deaths
	Max |SMD| before
	Max |SMD| initial
	Max |SMD| final
	Final covariates ≥0.10

	MIMIC-IV
	Original 28-day
	6,416
	1,937
	1.924
	0.219
	0.000
	0

	MIMIC-IV
	Day-7 landmark
	5,498
	1,019
	1.802
	0.246
	0.000
	0

	MIMIC-III
	Original 28-day
	1,157
	455
	1.877
	0.420
	0.000
	0

	MIMIC-III
	Day-7 landmark
	954
	252
	1.816
	0.396
	0.000
	0

	eICU
	Original 28-day
	2,077
	1,010
	1.442
	0.277
	0.000
	0

	eICU
	Day-7 landmark
	1,507
	440
	1.262
	0.287
	0.000
	0

	NWICU
	Original 28-day
	641
	239
	1.134
	0.265
	0.265
	8

	NWICU
	Day-7 landmark
	526
	124
	1.027
	0.269
	0.269
	10


Maximum absolute SMDs are reported before weighting, after initial IPTW, and after final calibration for the original and landmark analyses.
Abbreviations: IPTW, inverse probability of treatment weighting; SMD, standardized mean difference.

Supplementary Table S7. Prespecified subgroup analysis for 28-day mortality in MIMIC-IV.
	Subgroup
	Level
	N
	Deaths
	Class 2 vs 1 HR (95% CI)
	Class 3 vs 1 HR (95% CI)
	P interaction (FDR)

	Age
	<65
	3,186
	871
	3.51 (2.56–4.81)
	1.62 (1.19–2.20)
	0.095

	Age
	>=65
	3,230
	1,066
	2.28 (1.82–2.85)
	1.29 (1.05–1.58)
	0.095

	SOFA
	<5
	767
	115
	2.44 (0.92–6.47)
	1.85 (1.25–2.74)
	0.254

	SOFA
	>=5
	5,649
	1,822
	4.54 (3.76–5.49)
	1.71 (1.41–2.07)
	0.254

	HF
	No
	4,388
	1,306
	2.69 (2.15–3.35)
	1.35 (1.10–1.67)
	0.496

	HF
	Yes
	2,028
	631
	2.81 (2.06–3.83)
	1.47 (1.11–1.96)
	0.496

	Stroke
	No
	6,090
	1,803
	2.84 (2.35–3.43)
	1.39 (1.16–1.66)
	0.006

	Stroke
	Yes
	326
	134
	2.32 (1.22–4.40)
	1.97 (1.14–3.37)
	0.006

	Malignancy
	No
	4,930
	1,346
	3.26 (2.58–4.12)
	1.57 (1.26–1.97)
	<0.001

	Malignancy
	Yes
	1,486
	591
	2.17 (1.62–2.91)
	1.21 (0.93–1.58)
	<0.001

	Heparin
	No
	4,940
	1,438
	2.99 (2.41–3.72)
	1.50 (1.23–1.84)
	0.063

	Heparin
	Yes
	1,476
	499
	2.10 (1.51–2.91)
	1.08 (0.80–1.47)
	0.063

	Platelet
	No
	4,989
	1,432
	2.73 (2.24–3.33)
	1.44 (1.19–1.73)
	0.119

	Platelet
	Yes
	1,427
	505
	2.17 (1.42–3.33)
	0.95 (0.62–1.47)
	0.119

	Vent
	No
	2,975
	874
	2.41 (1.89–3.06)
	1.35 (1.10–1.67)
	0.139

	Vent
	Yes
	3,441
	1,063
	3.20 (2.37–4.34)
	1.53 (1.14–2.06)
	0.139

	RRT
	No
	5,921
	1,715
	2.82 (2.35–3.39)
	1.38 (1.16–1.64)
	0.463

	RRT
	Yes
	495
	222
	5.92 (0.78–45.11)
	4.08 (0.53–31.56)
	0.463

	Vaso
	No
	3,071
	851
	2.45 (1.94–3.10)
	1.40 (1.14–1.71)
	<0.001

	Vaso
	Yes
	3,345
	1,086
	4.18 (2.90–6.01)
	1.92 (1.33–2.75)
	<0.001


Hazard ratios for Class 2 and Class 3 versus Class 1 are presented within each subgroup. Interaction P values were adjusted using the FDR method.
Abbreviations: CI, confidence interval; FDR, false discovery rate; HR, hazard ratio; MIMIC, Medical Information Mart for Intensive Care; RRT, renal replacement therapy; SIC, sepsis-induced coagulopathy; SOFA, Sequential Organ Failure Assessment.

Supplementary Table S8. Incremental AUROC in day-7 landmark cohorts.
	Cohort
	Reference model
	Augmented model
	Reference AUC
	Augmented AUC
	ΔAUC
	P (FDR)

	MIMIC-IV
	SOFA
	SOFA + SIC
	0.633
	0.635
	0.002
	0.067

	MIMIC-IV
	SOFA
	SOFA + trajectory
	0.633
	0.661
	0.028
	<0.001

	MIMIC-III
	SOFA
	SOFA + SIC
	0.642
	0.645
	0.002
	0.278

	MIMIC-III
	SOFA
	SOFA + trajectory
	0.642
	0.658
	0.016
	0.185

	eICU
	SOFA
	SOFA + SIC
	0.664
	0.665
	0.002
	0.271

	eICU
	SOFA
	SOFA + trajectory
	0.664
	0.687
	0.024
	0.010

	NWICU
	SOFA
	SOFA + SIC
	0.589
	0.592
	0.003
	0.317

	NWICU
	SOFA
	SOFA + trajectory
	0.589
	0.680
	0.092
	<0.001


Changes in discrimination after adding baseline SIC score or trajectory class to SOFA are reported for each cohort. P values were adjusted using the FDR method.
Abbreviations: AUROC, area under the receiver operating characteristic curve; FDR, false discovery rate; SIC, sepsis-induced coagulopathy; SOFA, Sequential Organ Failure Assessment.

Supplementary Table S9. Features retained by nested Boruta–LASSO selection.
	Feature
	Domain
	Boruta
	LASSO
	Intersection

	SIC platelet component
	SIC component
	100%
	100%
	100%

	SIC INR component
	SIC component
	100%
	100%
	100%

	SIC SOFA component
	SIC component
	100%
	100%
	100%

	MAP
	Vital sign
	100%
	100%
	100%

	Sodium
	Laboratory
	100%
	100%
	100%

	SOFA score
	Severity score
	100%
	100%
	100%

	Total bilirubin
	Laboratory
	100%
	100%
	100%

	Creatinine
	Laboratory
	100%
	90%
	90%

	Temperature
	Vital sign
	100%
	70%
	70%

	Gastrointestinal infection
	Infection site
	90%
	70%
	70%


Selection frequencies across 10 outer training folds are reported for Boruta, LASSO, and their intersection. Features satisfying the stability criterion were retained.
Abbreviations: CV, cross-validation; LASSO, least absolute shrinkage and selection operator; SIC, sepsis-induced coagulopathy.

Supplementary Table S10. Machine-learning tuning strategy and locked final hyperparameters.
	Model
	Tuning parameters selected in nested CV
	Locked final value(s)

	ElasticNet
	penalty and mixture
	penalty=6.5793×10⁻⁹; mixture=0.9136

	RandomForest
	mtry and min_n; trees fixed at 800
	mtry=3; min_n=36; trees=800

	XGBoost
	mtry, min_n, trees, tree depth, learning rate, loss reduction, sample size
	mtry=2; min_n=36; trees=1818; depth=6; learning rate=0.00811; loss reduction=1.2328×10⁻⁸; sample size=0.5909

	SVM RBF
	cost and radial-basis sigma
	cost=12.4353; sigma=0.01520

	KNN
	neighbors, weight function, distance power
	neighbors=12; rectangular weights; distance power=0.2727

	Common resampling
	10 outer folds × 10 inner folds; stratified; grid size=12
	AUROC used for selection; seed=19971117

	Feature selection
	Boruta + LASSO within each outer training fold
	Intersection frequency ≥70%


Hyperparameter search spaces and the final values selected by nested cross-validation are reported for each model.
Abbreviations: CV, cross-validation; KNN, k-nearest neighbors; SVM, support vector machine; XGBoost, extreme gradient boosting.

Supplementary Table S11. Machine-learning performance in temporal and external validation cohorts.
	Validation cohort
	Model
	AUROC (95% CI)
	AUPRC (95% CI)
	Calibration slope
	Brier score (95% CI)

	MIMIC-IV temporal
	ElasticNet
	0.828 (0.804–0.850)
	0.719 (0.678–0.761)
	0.845
	0.155 (0.144–0.168)

	MIMIC-IV temporal
	KNN
	0.802 (0.779–0.827)
	0.678 (0.632–0.722)
	0.405
	0.166 (0.154–0.177)

	MIMIC-IV temporal
	RandomForest
	0.827 (0.803–0.850)
	0.721 (0.679–0.760)
	1.065
	0.154 (0.144–0.164)

	MIMIC-IV temporal
	SVM_RBF
	0.824 (0.799–0.849)
	0.714 (0.669–0.759)
	0.818
	0.158 (0.145–0.171)

	MIMIC-IV temporal
	XGBoost
	0.830 (0.805–0.853)
	0.723 (0.681–0.764)
	0.870
	0.154 (0.142–0.167)

	MIMIC-III
	ElasticNet
	0.842 (0.820–0.866)
	0.732 (0.686–0.776)
	0.893
	0.148 (0.136–0.159)

	MIMIC-III
	KNN
	0.804 (0.778–0.830)
	0.680 (0.632–0.731)
	0.228
	0.163 (0.150–0.177)

	MIMIC-III
	RandomForest
	0.835 (0.809–0.859)
	0.721 (0.669–0.771)
	1.087
	0.149 (0.138–0.161)

	MIMIC-III
	SVM_RBF
	0.828 (0.799–0.853)
	0.726 (0.678–0.769)
	0.933
	0.152 (0.138–0.164)

	MIMIC-III
	XGBoost
	0.843 (0.818–0.866)
	0.729 (0.679–0.777)
	0.901
	0.146 (0.134–0.159)

	eICU
	ElasticNet
	0.865 (0.848–0.881)
	0.745 (0.710–0.780)
	0.981
	0.150 (0.141–0.159)

	eICU
	KNN
	0.834 (0.817–0.853)
	0.681 (0.642–0.721)
	0.350
	0.156 (0.146–0.165)

	eICU
	RandomForest
	0.857 (0.838–0.873)
	0.732 (0.694–0.770)
	1.184
	0.151 (0.143–0.160)

	eICU
	SVM_RBF
	0.862 (0.845–0.878)
	0.742 (0.707–0.775)
	0.800
	0.152 (0.142–0.161)

	eICU
	XGBoost
	0.862 (0.846–0.878)
	0.731 (0.694–0.769)
	0.963
	0.153 (0.143–0.162)

	NWICU
	ElasticNet
	0.846 (0.810–0.878)
	0.675 (0.596–0.746)
	1.068
	0.141 (0.126–0.156)

	NWICU
	KNN
	0.805 (0.766–0.842)
	0.620 (0.543–0.693)
	0.472
	0.154 (0.139–0.170)

	NWICU
	RandomForest
	0.848 (0.813–0.880)
	0.680 (0.601–0.746)
	1.352
	0.143 (0.130–0.156)

	NWICU
	SVM_RBF
	0.843 (0.806–0.876)
	0.680 (0.600–0.753)
	0.930
	0.137 (0.121–0.154)

	NWICU
	XGBoost
	0.850 (0.815–0.883)
	0.677 (0.598–0.752)
	1.019
	0.141 (0.126–0.156)


Discrimination, calibration, and overall prediction error are reported for the MIMIC-IV temporal validation set and the three external validation cohorts.
Abbreviations: AUPRC, area under the precision–recall curve; AUROC, area under the receiver operating characteristic curve; CI, confidence interval; eICU-CRD, electronic ICU Collaborative Research Database; KNN, k-nearest neighbors; MIMIC, Medical Information Mart for Intensive Care; NWICU, Northwestern Medicine ICU database; SVM, support vector machine; XGBoost, extreme gradient boosting.

Supplementary Table S12. Cross-cohort global SHAP importance.
	Feature
	MIMIC-IV temporal
	MIMIC-III
	eICU
	NWICU
	Mean rank

	SOFA score
	0.136
	0.135
	0.151
	0.098
	1.2

	SIC platelet component
	0.115
	0.112
	0.123
	0.113
	1.8

	MAP
	0.056
	0.051
	0.062
	0.051
	3.2

	SIC INR component
	0.046
	0.051
	0.058
	0.083
	3.8

	Creatinine
	0.039
	0.035
	0.038
	0.037
	5.0

	SIC SOFA component
	0.033
	0.024
	0.030
	0.027
	6.2

	Sodium
	0.025
	0.022
	0.023
	0.025
	7.2

	Total bilirubin
	0.021
	0.024
	0.022
	0.022
	7.5

	Temperature
	0.014
	0.016
	0.015
	0.015
	9.0

	Gastrointestinal infection
	0.010
	0.009
	0.006
	0.006
	10.0


Mean absolute SHAP values and feature ranks for the XGBoost model are reported across the four validation cohorts.
Abbreviations: eICU-CRD, electronic ICU Collaborative Research Database; MIMIC, Medical Information Mart for Intensive Care; NWICU, Northwestern Medicine ICU database; SHAP, Shapley additive explanations; SIC, sepsis-induced coagulopathy; XGBoost, extreme gradient boosting.
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