Table S1. Missing data of clinical variables.
	Variable
	Missing rate

	Base excess
	18.15%

	PaCO₂
	18.15%

	pH
	18.15%

	PaO₂
	18.15%

	Total CO₂
	18.15%

	MBP
	12.68%

	DBP
	12.64%

	SBP
	12.60%

	Fluid balance
	11.88%

	UO rate 24 h
	10.20%

	APTT
	9.13%

	INR
	8.69%

	PT
	8.69%

	UO rate 12 h
	4.40%

	Temperature
	4.04%

	AKI stage (UO)
	2.63%

	UO rate 6 h
	2.63%

	Calcium
	0.99%

	RDW
	0.34%

	HGB
	0.27%

	MCH
	0.27%

	MCHC
	0.27%

	MCV
	0.25%

	PLT
	0.25%

	RBC
	0.25%

	WBC
	0.25%

	Glucose
	0.24%

	Hematocrit
	0.18%

	Weight
	0.18%

	GCS
	0.16%

	Respiratory rate
	0.15%

	Heart rate
	0.13%

	SpO₂
	0.13%

	Anion gap
	0.04%

	BUN
	0.04%

	Potassium
	0.04%

	Chloride
	0.03%

	Creatinine
	0.03%


[bookmark: _GoBack]Abbreviations: PaCO₂, arterial partial pressure of carbon dioxide; PaO₂, arterial partial pressure of oxygen; CO₂, carbon dioxide; MBP, mean blood pressure; DBP, diastolic blood pressure; SBP, systolic blood pressure; UO, urine output; PT, prothrombin time; APTT, activated partial thromboplastin time; INR, international normalized ratio; AKI, acute kidney injury; RDW, red cell distribution width; HGB, hemoglobin; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; PLT, platelet count; RBC, red blood cell count; WBC, white blood cell count; GCS, Glasgow Coma Scale; SpO₂, peripheral oxygen saturation; BUN, blood urea nitrogen.
Table S2. Class-specific AvePP and OCC for candidate GBTM solutions.
	No.of trajectories
	Class
	AvePP
	OCC

	2
	Class 1
	0.938
	116.89

	2
	Class 2
	0.989
	11.70

	3
	Class 1
	0.965
	7.60

	3
	Class 2
	0.887
	35.62

	3
	Class 3
	0.950
	477.39

	4
	Class 1
	0.819
	14.76

	4
	Class 2
	0.940
	847.00

	4
	Class 3
	0.904
	124.14

	4
	Class 4
	0.928
	6.09

	5
	Class 1
	0.814
	12.82

	5
	Class 2
	0.914
	6.26

	5
	Class 3
	0.851
	175.95

	5
	Class 4
	0.952
	964.49

	5
	Class 5
	0.890
	117.29


Abbreviations: GBTM, group-based trajectory modeling; AvePP, average posterior probability; OCC, odds of correct classification.
Table S3. Model 2 multivariable Cox results for ICU 28-day mortality
	Variable
	HR (95% CI)
	P value

	Trajectory 1 (Reference)
	1 (Reference)
	—

	Trajectory 2 vs 1
	1.86 (1.66–2.08)
	<0.001

	Trajectory 3 vs 1
	2.68 (2.20–3.26)
	<0.001

	Age (per year)
	1.02 (1.02–1.03)
	<0.001

	Female vs Male
	1.09 (0.99–1.20)
	0.087

	Black vs White
	1.01 (0.83–1.22)
	0.955

	Asian vs White
	1.11 (0.80–1.55)
	0.537

	Other vs White
	1.55 (1.39–1.72)
	<0.001


Abbreviations: ICU, intensive care unit; HR, hazard ratio; CI, confidence interval.

Table S4. Model 3 multivariable Cox results for ICU 28-day mortality
	Variable
	HR (95% CI)
	P value

	Trajectory 1 (Reference)
	1 (Reference)
	—

	Trajectory 2 vs 1
	1.16 (1.03–1.30)
	0.018

	Trajectory 3 vs 1
	1.26 (1.02–1.55)
	0.028

	Age (per year)
	1.01 (1.01–1.01)
	<0.001

	Female vs Male
	1.08 (0.98–1.19)
	0.110

	CCI (per point)
	1.15 (1.13–1.17)
	<0.001

	SOFA (per point)
	1.09 (1.07–1.10)
	<0.001

	AKI stage 1 (Reference)
	1 (Reference)
	—

	AKI stage 2 vs 1
	1.54 (1.19–1.98)
	<0.001

	AKI stage 3 vs 1
	3.04 (2.37–3.91)
	<0.001


Abbreviations: ICU, intensive care unit; HR, hazard ratio; CI, confidence interval; CCI, Charlson Comorbidity Index; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury.


Table S5. Model 4 multivariable Cox results for ICU 28-day mortality
	Variable
	HR (95% CI)
	P value

	Trajectory 1 (Reference)
	1 (Reference)
	—

	Trajectory 2 vs 1
	1.15 (1.02–1.30)
	0.020

	Trajectory 3 vs 1
	1.28 (1.04–1.57)
	0.021

	Age (per year)
	1.01 (1.01–1.01)
	<0.001

	Female vs Male
	1.09 (0.99–1.20)
	0.097

	CCI (per point)
	1.16 (1.13–1.18)
	<0.001

	SOFA (per point)
	1.07 (1.06–1.09)
	<0.001

	AKI stage 1 (Reference)
	1 (Reference)
	—

	AKI stage 2 vs 1
	1.48 (1.15–1.91)
	0.002

	AKI stage 3 vs 1
	2.95 (2.29–3.79)
	<0.001

	Mechanical ventilation
	1.38 (1.21–1.58)
	<0.001

	Vasopressor use
	1.05 (0.93–1.17)
	0.440


Abbreviations: ICU, intensive care unit; HR, hazard ratio; CI, confidence interval; CCI, Charlson Comorbidity Index; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury.

Table S6. VIF for Model 2 (ICU 28-day mortality).
	Variable
	GVIF
	Df
	GVIF^(1/(2·Df))
	VIF > 5

	cluster
	1.019
	2
	1.005
	No

	age
	1.033
	1
	1.017
	No

	gender
	1.023
	1
	1.012
	No

	race
	1.019
	3
	1.003
	No


Abbreviations: ICU, intensive care unit; VIF, variance inflation factor; GVIF, generalized variance inflation factor; Df, degrees of freedom.

Table S7. VIF for Model 3 (ICU 28-day mortality).
	Variable
	GVIF
	Df
	GVIF^(1/(2·Df))
	VIF > 5

	cluster
	1.210
	2
	1.049
	No

	age
	1.347
	1
	1.161
	No

	gender
	1.023
	1
	1.011
	No

	charlson_cci
	1.291
	1
	1.136
	No

	sofa_score
	1.273
	1
	1.128
	No

	aki_stage
	1.163
	2
	1.039
	No


Abbreviations: ICU, intensive care unit; VIF, variance inflation factor; GVIF, generalized variance inflation factor; Df, degrees of freedom; CCI, Charlson Comorbidity Index; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury.



Table S8. VIF for Model 4 (ICU 28-day mortality).
	Variable
	GVIF
	Df
	GVIF^(1/(2·Df))
	VIF > 5

	cluster
	1.208
	2
	1.048
	No

	age
	1.362
	1
	1.167
	No

	gender
	1.023
	1
	1.011
	No

	charlson_cci
	1.309
	1
	1.144
	No

	sofa_score
	1.595
	1
	1.263
	No

	aki_stage
	1.162
	2
	1.038
	No

	mechanical_ventilation_flag
	1.190
	1
	1.091
	No

	vaso_any_used
	1.320
	1
	1.149
	No


Abbreviations: ICU, intensive care unit; VIF, variance inflation factor; GVIF, generalized variance inflation factor; Df, degrees of freedom; CCI, Charlson Comorbidity Index; SOFA, Sequential Organ Failure Assessment; AKI, acute kidney injury.

Table S9. Model-fit / classification metrics for the K=3 phosphate trajectory model in the eICU external-validation cohort
	Number of classes
	N
	Entropy
	class1,%
	class2,%
	class3,%

	3
	3462
	0.910
	81.6
	15.6
	2.8


Abbreviations: eICU, eICU Collaborative Research Database.


Table S10. eICU class-specific AvePP and OCC for the K=3 model.
	 trajectory 
	Class
	n (%)
	AvePP
	OCC

	3
	Class 1
	2826 (81.6)
	0.973
	8.01

	3
	Class 2
	540 (15.6)
	0.880
	39.74

	3
	Class 3
	96 (2.8)
	0.963
	916.09


Abbreviations: eICU, eICU Collaborative Research Database; AvePP, average posterior probability; OCC, odds of correct classification. Class labels correspond to Trajectory 1 (Low-decreasing), Trajectory 2 (Moderate-decreasing), and Trajectory 3 (Persistently high). Posterior probabilities were computed from the frozen MIMIC class-membership priors and class-specific mean trajectories with shared residual SD.


Table S11. eICU landmark Cox models for 28-day mortality.
	Group
	N
	Events, n (%)
	Model 1 HR (95% CI)
	P
	Model 2 HR (95% CI)
	P

	T1
	2826
	288 (10.2%)
	1 (Ref)
	
	1 (Ref)
	

	T2
	540
	85 (15.7%)
	1.45 (1.14–1.85)
	0.002
	1.44 (1.13–1.83)
	0.004

	T3
	96
	11 (11.5%)
	1.16 (0.64–2.12)
	0.628
	1.20 (0.66–2.19)
	0.556


Abbreviations: eICU, eICU Collaborative Research Database; HR, hazard ratio; CI, confidence interval; Ref, reference; T1, Trajectory 1; T2, Trajectory 2; T3, Trajectory 3.

