

Additional file-STROBE checklist for the cohort study
	Section
	Item
	Reporting topic
	Manuscript location and reporting assessment

	Title and abstract
	1a
	Design identification
	Abstract, Methods (p. 2); Methods, Study design and data sources (p. 6). The study is identified as retrospective, with trajectory derivation and external evaluation in MIMIC-IV and eICU-CRD.

	Title and abstract
	1b
	Balanced abstract
	Abstract (pp. 2–3). Structured Background, Methods, Results and Conclusions summarize the objectives, cohorts, 72-hour landmark approach, principal estimates and need for prospective evaluation.

	Introduction
	2
	Scientific rationale
	Background (pp. 3–5). Explains the clinical relevance of AKI and phosphate, limitations of single measurements, rationale for trajectory modeling and the risk of immortal-time bias.

	Introduction
	3
	Objectives and hypotheses
	Background, final paragraph (p. 5); Abstract, Background (p. 2). Objectives are to identify early phosphate trajectories, assess associations with subsequent mortality and evaluate transportability in an external cohort.

	Methods
	4
	Key design features
	Methods, Study design and data sources (p. 6), Study population (p. 7), and Outcomes and 72-hour landmark design (p. 10); Figure 1 (p. 33). Retrospective derivation/external-evaluation design and separation of exposure ascertainment from follow-up are described.

	Methods
	5
	Setting and relevant periods
	Partially reported. Methods, Study design and data sources (p. 6), Serum phosphate exposure (p. 9), and Outcomes and 72-hour landmark design (p. 10). Database settings and relative observation windows are described.

	Methods
	6a
	Eligibility, selection and follow-up
	Methods, Study population and Diagnosis of AKI (p. 7), Outcomes and 72-hour landmark design (p. 10), and external-evaluation methods (pp. 11–12); Figure 2 (p. 34). Adult index ICU stays, early AKI, complete day 1–3 phosphate, exclusions and follow-up windows are described. Cohort-specific eligibility should be clarified: the chronic renal-disease exclusion is shown only for MIMIC-IV in Figure 2.

	Methods
	6b
	Matching
	Not applicable. This is an unmatched cohort study; no matching of exposed and unexposed participants was performed.

	Methods
	7
	Variable definitions
	Methods, Diagnosis of AKI (p. 7), Data extraction and covariates (pp. 7–9), Serum phosphate exposure (p. 9), Outcomes and 72-hour landmark design (p. 10), and Statistical analysis (pp. 10–12). AKI criteria, exposure, outcomes, covariates and effect modifiers are defined. The all-cause versus ICU mortality terminology should be harmonized across cohorts.

	Methods
	8
	Data sources and measurement
	Methods, Study design and data sources (p. 6), Data extraction and covariates (pp. 7–9), Serum phosphate exposure (p. 9), and external-evaluation methods (pp. 11–12). Reports database sources, extraction, measurement windows, phosphate units/daily means and frozen-model application. 

	Methods
	9
	Bias reduction
	Background (p. 5); Methods (pp. 7–11). Restriction to early AKI, one index ICU stay, daily phosphate averaging, the 72-hour landmark, confounder adjustment and imputation address potential bias. Discussion (p. 20) acknowledges residual confounding and unavailable treatment details.

	Methods
	10
	Study-size rationale
	Methods, Study population (p. 7); Results, Study population (p. 12) and External evaluation in eICU-CRD (p. 16); Figure 2 (p. 34). The available eligible database records yielded 7,894 MIMIC-IV and 3,462 eICU patients. 

	Methods
	11
	Quantitative-variable handling
	Methods, Serum phosphate exposure and Group-based trajectory modeling (pp. 9–10), and Statistical analysis (pp. 10–11). Phosphate is modeled continuously using daily means; latent classes are model-derived, not threshold-defined. Summaries/tests and subgroup cutoffs (age ≤65/>65; SOFA ≤5/>5) are stated.

	Methods
	12a
	Statistics and confounding control
	Methods, Statistical analysis (pp. 10–12). Describes group comparisons, Kaplan–Meier/log-rank tests, Cox models, 95% CIs, staged adjustment and GVIF checks. The rationale for confounder groups is given. Model 3 covariate reporting is inconsistent: Methods implies race is retained, whereas Results (p. 15) and Table S4 omit race. 

	Methods
	12b
	Subgroups and interactions
	Methods, Statistical analysis (p. 11). Lists prespecified exploratory subgroups and describes trajectory-by-subgroup interaction terms and likelihood-ratio tests.

	Methods
	12c
	Missing-data methods
	Methods, Data extraction and covariates (p. 8); Results, Missing data (p. 12); Table S1 and Figures S1–S2. Variables with >20% missingness were excluded from modeling; those with ≤20% missingness underwent MICE with random-forest imputation. The number of imputations and pooling procedure are not stated.

	Methods
	12d
	Loss-to-follow-up handling
	Partially reported. Methods, Study population (p. 7) and Outcomes and 72-hour landmark design (p. 10); Figure 2 (p. 34). Unavailable survival information is an exclusion criterion, and follow-up ends at death or the specified endpoint. 

	Methods
	12e
	Sensitivity-analysis methods
	Methods, Statistical analysis (pp. 10–12). Sequential adjustment, an extended model adding mechanical ventilation/vasopressors, and external frozen-model evaluation assess robustness. No separate sensitivity-analysis protocol is described; the 72-hour landmark is the primary design.

	Results
	13a
	Participant numbers
	Results, Study population (p. 12) and External evaluation in eICU-CRD (p. 16); Figure 2 (p. 34). Reports numbers at successive selection stages and final cohorts of 7,894 and 3,462, with trajectory-specific numbers in Results (pp. 13, 16).

	Results
	13b
	Exclusion reasons
	Methods, Study population (p. 7); Results (pp. 12, 16); Figure 2 (p. 34). Reasons and counts for exclusions are shown, including absent/late AKI, incomplete phosphate measurements, short ICU stay and pre-existing renal disease in MIMIC-IV.

	Results
	13c
	Participant-flow diagram
	Figure 2, Flow diagram of cohort selection (p. 34; legend p. 30), presents the MIMIC-IV and eICU-CRD selection pathways.

	Results
	14a
	Participant characteristics
	Results, Characteristics of the three serum phosphate trajectories (pp. 13–14); Table 2 (pp. 39–41). Reports MIMIC-IV demographic characteristics, severity, comorbidities, laboratory results and treatments by trajectory. 

	Results
	14b
	Missingness by variable
	Partially reported. Results, Missing data (p. 12); Table S1 and Figure S1 report variable-level missing percentages, and Figure S2 compares distributions before/after imputation.

	Results
	14c
	Follow-up duration
	Partially reported. Methods, Outcomes and 72-hour landmark design (p. 10), specifies maximum post-landmark follow-up of approximately 4, 25 and 87 days for the day-7, day-28 and day-90 endpoints. 

	Results
	15
	Outcome counts over time
	Results, Mortality risk associated with early serum phosphate trajectories (p. 14), and External evaluation in eICU-CRD (p. 16); Figure 4 (p. 36). Reports MIMIC-IV mortality percentages at 7, 28 and 90 days and eICU day-28 death counts by group (288, 85 and 11; total 384). 

	Results
	16a
	Crude and adjusted estimates
	Results, Cox regression analysis (pp. 14–15) and External evaluation in eICU-CRD (p. 16); Figure 5 (p. 37); Tables S3–S5 and S11. Reports crude/adjusted HRs and 95% CIs. Adjustment rationale appears in Methods (pp. 10–11). The Model 3 race-covariate discrepancy noted under item 12a needs reconciliation.

	Results
	16b
	Category boundaries
	Methods (pp. 9–11); Results, Characteristics of the three serum phosphate trajectories (p. 13); Figures 3 (p. 35) and 6 (p. 38). Trajectories are latent classes without fixed phosphate boundaries; 2.5–4.5 mg/dL is interpretive only. Age and SOFA category boundaries are explicitly stated.

	Results
	16c
	Absolute-risk translation
	Results (pp. 14, 16); Figure 4 (p. 36). Observed group-specific absolute mortality percentages are reported for defined time horizons. Adjusted HRs are not translated into adjusted absolute risks or risk differences.

	Results
	17
	Additional analyses
	Results, Subgroup analyses (pp. 15–16) and External evaluation in eICU-CRD (p. 16); Figure 6 (p. 38); Tables S5–S11 and Figure S3. Reports interaction analyses, extended adjustment, collinearity checks and external classification/mortality results.

	Discussion
	18
	Key results and objectives
	Discussion, opening paragraph (p. 17); Conclusions (pp. 20–21). Summarizes the three phosphate patterns, adjusted mortality associations, landmark design and external evaluation in relation to the objectives.

	Discussion
	19
	Limitations and bias
	Discussion, limitations paragraph (p. 20). Addresses retrospective design, residual confounding, few deaths in the rare external class, and unavailable supplementation/nutrition/dialysis details. 

	Discussion
	20
	Cautious overall interpretation
	Discussion (pp. 17–20); Conclusions (pp. 20–21). Interprets associations alongside prior research and biological mechanisms, notes attenuation after adjustment, limits causal inference, and calls for prospective evaluation. Conclusions acknowledge the unconfirmed rare-class association in eICU.

	Discussion
	21
	Generalizability
	[bookmark: _GoBack]Discussion (pp. 17, 20); Conclusions (pp. 20–21). Discusses external multicenter evaluation and model transportability, while noting limited precision for the rare high-phosphate group and the need for further validation. Applicability to patients excluded by the early-AKI/three-day measurement criteria is not explicitly discussed.

	Other information
	22
	Funding and funder roles
	Declarations, Funding (p. 24). States that the research received no specific grant from public, commercial or not-for-profit funding agencies. No study-specific funder is identified; a funder role is therefore not applicable.
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