STROBE Statement—checklist of items that should be included in reports of observational studies

 
	Item No
	Recommendation
	Reported on page / section
	Details / How it is addressed in the manuscript

	Title and abstract
	
	
	

	1 (a)
	Indicate the study’s design with a commonly used term in the title or the abstract
	Title + Abstract
	Title: “Incremental Prognostic Value of a Machine Learning-Derived ‘Cryptic Shock’ Phenotype…” (implicit retrospective cohort via methods). Abstract clearly states “multicenter, retrospective study”.

	1 (b)
	Provide in the abstract an informative and balanced summary of what was done and what was found
	Abstract
	Yes, Background, Methods, Results, Conclusion are balanced and informative.

	Introduction
	
	
	

	2
	Explain the scientific background and rationale for the investigation being reported
	Section 1 (Introduction)
	Yes, detailed explanation of cryptic shock in elderly MV patients, limitations of SOFA, and need for ML phenotyping.

	3
	State specific objectives, including any prespecified hypotheses
	Section 1 (last paragraph)
	Yes: “we hypothesized that unsupervised machine learning could identify a distinct, highly lethal ‘cryptic shock’ phenotype…” + specific aims (identify phenotypes, validate prognostic value, assess incremental utility, robustness).

	Methods
	
	
	

	4
	Present key elements of study design early in the paper
	Section 2.1
	Yes, “This retrospective cohort study utilized two large-scale clinical databases: MIMIC-IV … and eICU-CRD”.

	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	Section 2.1
	Setting: Beth Israel Deaconess Medical Center (MIMIC-IV, 2008-2022) and 208 U.S. hospitals (eICU-CRD). Data from first ICU admission.

	6 (a)
	Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants.
	Section 2.2 + Figure 1
	Yes: age≥75, first ICU admission, LOS≥24h, invasive MV. Detailed in 2.2 and flow diagram (Figure 1).

	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers.
	Section 2.6 (endpoints), 2.3 (variables), 2.5 (phenotyping)
	Primary outcome: in-hospital mortality. Predictors: 33 baseline variables (Supp Table S2). Confounders: age, gender, comorbidities, SOFA/APS III.

	8*
	For each variable of interest, give sources of data and details of methods of assessment (measurement).
	Section 2.3 + 2.5
	Data from MIMIC-IV v3.1 and eICU-CRD v2.0 via PhysioNet. First recorded values upon ICU admission. GMM details in 2.5.

	9
	Describe any efforts to address potential sources of bias
	Section 2.5 (baseline-only, exclude treatment vars), 2.4 (MICE, winsorization), 3.5 (sensitivity analyses)
	Yes: avoided circularity by excluding outcomes/treatments; MICE for missing data; external validation; multiple sensitivity analyses (alternative clustering, APS III).

	10
	Explain how the study size was arrived at
	Section 3.1 + Figure 1
	No formal sample size calculation (retrospective database study); all eligible patients after screening were included (6,540 derivation, 1,293 validation).

	11
	Explain how quantitative variables were handled in the analyses.
	Section 2.4 (winsorization), 2.5 (Z-score standardization)
	Continuous variables winsorized at 1st/99th percentiles; Z-score standardized before GMM.

	12 (a)
	Describe all statistical methods, including those used to control for confounding
	Section 2.6
	Multivariable Cox PH models adjusting for age, gender, comorbidities, SOFA (or APS III).

	12 (c)
	Explain how missing data were addressed
	Section 2.4
	MICE imputation (assumed MAR); raw data used for descriptive tables.

	12 (e)
	Describe any sensitivity analyses
	Section 2.6 + 3.5 + Supp Table S3/S4
	Yes: alternative clustering (k-means, hierarchical), k=3, APS III adjustment, different imputation strategies.

	Results
	
	
	

	13 (a)
	Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study…
	Section 3.1 + Figure 1
	Yes: detailed flow (94,458 → 16,326 → 6,540 in MIMIC-IV; similar in eICU-CRD) with Figure 1.

	14 (a)
	Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	Table 1 + Table 2
	Yes: detailed baseline tables stratified by mortality and by phenotype.

	15*
	Cohort study—Report numbers of outcome events or summary measures over time
	Table 1 + Table 2 + Section 3.4
	In-hospital mortality rates clearly reported (23.5% derivation, 32.3% validation; phenotype-specific 15.7% vs 39.0%, etc.).

	16 (a)
	Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval).
	Section 3.4 + Figure 4
	Yes: aHR 2.24 (2.02–2.48) and 1.39 (1.13–1.71); NRI/IDI with p-values.

	17
	Report other analyses done—eg … sensitivity analyses
	Section 3.5 + Supp Table S3/S4
	Yes: extensive sensitivity analyses with alternative methods and APS III.

	Discussion
	
	
	

	18
	Summarise key results with reference to study objectives
	Section 4 (first paragraph)
	Yes.

	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision.
	Section 4 (limitations paragraph)
	Yes: retrospective bias, SOFA underestimation, admission-only data, residual confounding.

	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies…
	Section 4
	Yes, cautious tone with external validation and incremental value emphasis.

	21
	Discuss the generalisability (external validity) of the study results
	Section 4 (implicit via dual-database validation)
	External validation in eICU-CRD (different hospitals) supports generalisability; limitations discussed.

	Other information
	
	
	

	22
	Give the source of funding and the role of the funders…
	Section 10 (Funding)
	Tianjin Key Medical Discipline Construction Project, No. TJYXZDXK-3-032C. No role of funders in study design/analysis.
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