SUPPLEMENTARY MATERIALS
Article: Early Physiological Trajectory-Based Phenotyping in Surgical Intensive Care Unit Patients: A Gaussian Mixture Modeling Approach
Table S1. Full List of Data Tables and Variables
	Source Table
	Size
	Key Variables
	Purpose

	patients.csv
	3.9 MB
	demographics, diagnosis, admission/discharge time
	Patient ID, outcomes

	bedside.csv
	5.5 GB
	TEMP, CVP, FB at minute resolution
	Primary trajectory vars

	xueTang.csv
	3.5 MB
	Blood glucose (GLU)
	Glycemic trajectory

	bGATemp.csv
	91 MB
	ABG parameters, FiO2
	Oxygenation data

	scoreNurse.csv
	63 MB
	APACHE II total (scoreType=apacheII)
	Severity validation

	drugUsage.csv
	115 MB
	Medication records
	Not used

	nurse.csv
	106 MB
	Nursing notes
	Not used

	nurseExe.csv
	986 MB
	Nursing execution records
	Not used

	yaoDay.csv
	231 MB
	Daily medication orders
	Not used

	yaoExe.csv
	1004 MB
	Medication execution records
	Not used

	tubeExe.csv
	583 MB
	Tube/drainage records
	Not used

	deviceCap.csv
	194 MB
	Device records
	Not used

	jiaoBanRecord.csv
	31 MB
	Shift handover records
	Not used

	huLiPingGu.csv
	0.3 MB
	Nursing assessment
	Not used

	account.csv
	0.05 MB
	Staff accounts
	Not used

	yueSuTongYi.csv
	0.4 MB
	Restraint consent forms
	Not used

	zuZhangZhiKong.csv
	696 MB
	Quality control records
	Not used



Table S2. Missing Data Proportions
	Variable
	Pre-imputation %
	Post-imputation %
	Method

	TEMP
	28.4 (12.1-45.7)
	0.0
	Linear interp + ffill/bfill

	CVP
	35.2 (18.3-52.6)
	0.0
	Linear interp + ffill/bfill

	FB
	31.8 (15.0-48.9)
	0.0
	Linear interp + ffill/bfill

	GLU
	62.5 (42.1-78.3)
	0.0
	Linear interp + ffill/bfill


Missing rates highest for GLU due to intermittent POC testing. Imputation produced complete 72x4=288-dim matrix. Sensitivity analyses using LOCF/median imputation showed >94% agreement.


Table S3. PCA Loading Matrix for First Five Principal Components
	Variable
	PC1
	PC2
	PC3
	PC4
	PC5

	TEMP
	0.07
	0.32
	-0.05
	0.08
	0.11

	CVP
	0.10
	0.08
	0.28
	-0.04
	0.06

	FB
	0.35
	-0.05
	0.02
	0.10
	-0.03

	GLU
	0.08
	0.10
	0.04
	0.22
	-0.07

	Cum. Var. (%)
	56.2
	83.7
	90.5
	93.6
	95.6


PC1 dominated by FB dynamics; PC2 by TEMP; PC3 by CVP; PC4 by GLU trajectories.
Table S4. GMM Parameters for K = 5 Model
	Parameter
	G1
	G2
	G3
	G4
	G5

	Mixing weight
	0.456
	0.097
	0.206
	0.140
	0.101

	Cluster size (n)
	1,593
	338
	721
	488
	353

	Mean silhouette
	0.183
	0.072
	0.154
	0.098
	0.121


Full covariance matrices; EM convergence tol=1e-3, max iter=1000. Ten random init per K, best log-likelihood retained.
Table S5. Sensitivity Analysis: K = 4 and K = 6
	Model
	BIC
	Groups
	Agreement with K=5

	K = 4
	1,310,200
	G4 merged into G2
	G2:78.4%, G1:92.1%, G3:88.6%, G5:85.2%

	K = 5
	1,294,830
	5 groups (chosen)
	Reference

	K = 6
	1,302,000
	G2 splits into G2a/G2b
	G1:91.3%, G3:87.9%, G4:84.5%, G5:86.1%


K=4 fails to separate G4; K=6 introduces subdivision without improving interpretability. K=5 optimal.
SUPPLEMENTARY METHODS
S1. Python Environment and Package Versions
All analyses: Python 3.13. Key packages: numpy 1.26+, pandas 2.0+, scikit-learn 1.3+ (PCA, GaussianMixture), scipy 1.11+, statsmodels 0.14+, lifelines 0.27+, matplotlib 3.8+.
S2. Bed-to-Patient Bridge for FiO2 Data
The bGATemp.csv table records by bed ID. A bridge was constructed by matching bed IDs from bedside.csv to patient IDs using overlapping admission-discharge time windows.
S3. APACHE II Extraction Validation
APACHE II from scoreNurse.csv: scoreType='apacheII', total field. Validation: 2,255/3,493 (64.6%) had at least one record; all values within 0-71; mean 17.4 consistent with mixed medical-surgical ICU; maximum retained for patients with multiple records.
