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Data source and record linkage
[bookmark: _GoBack]Clinical data were obtained from MIMIC-IV version 3.1, and echocardiographic measurements from the MIMIC-IV-ECHO module (Echocardiogram Matched Subset, version 1.0), which is derived from MIMIC-IV version 2.2. The de-identified patient, hospitalization, and ICU-stay identifiers and the per-patient temporal offsets are preserved across MIMIC-IV releases; echocardiographic records were therefore linked to the version 3.1 clinical tables by these identifiers. Linkage succeeded for all echocardiography patients, and the distribution of the interval between the index echocardiogram and ICU admission was consistent with the prespecified window, supporting temporal alignment of the two sources. The structured echocardiographic measurements were obtained from studies performed between 2008 and 2022. Because the de-identified identifiers and per-patient temporal offsets are preserved across MIMIC-IV releases, these records linked unambiguously to the version 3.1 clinical tables regardless of the calendar interval. All extraction was performed in Google BigQuery.
Cohort derivation and index time
Only the first ICU admission per patient was considered. For each ICU stay, the transthoracic echocardiogram closest to ICU admission within the window of 24 hours before to 48 hours after admission was selected, and the time of that study defined the index time (time zero). The cohort was restricted to studies with an interpretable mean E/e′ and a left ventricular ejection fraction of at least 50%. Exclusions and the number of patients removed at each step are shown in Figure 1.
Echocardiographic measurements
Echocardiographic variables were taken from the structured measurement table. Mean E/e′ (field mean_E_to_eprime), a non-invasive index of left ventricular filling pressure, was the primary exposure; septal E/e′ (septal_E_to_eprime) was used in a sensitivity analysis. Because mean_E_to_eprime is a pre-computed field in the structured measurement table, it was available for all patients, including a small number in whom the separate septal e′ field was missing. Left ventricular ejection fraction (lvef) defined preserved systolic function. Physiologically implausible values were removed before analysis using the ranges given in Supplementary Table S4.
Acute kidney injury: definition and temporal anchoring
Acute kidney injury was defined by the KDIGO serum-creatinine criteria. The baseline creatinine was the lowest value recorded during the 7 days before the index echocardiogram. A patient was classified as having incident acute kidney injury if any creatinine value measured after the index echocardiogram and within 7 days rose by at least 0.3 mg/dL (26.5 µmol/L) above baseline or to at least 1.5 times baseline; the time of onset was the time of the first such value. Patients whose creatinine already satisfied these criteria at the index time (relative to the pre-index baseline) were excluded as prevalent cases, and patients without a pre-index baseline creatinine were excluded, so that the exposure necessarily preceded the outcome. The 0.3 mg/dL absolute-increase criterion, conventionally evaluated over 48 hours, was assessed across the 7-day post-index window—a deliberate, transparent deviation from the strict KDIGO timeframe; a sensitivity analysis restricting AKI to events within 48 hours of the index echocardiogram is reported in the Results.
Covariate definitions and data sources
Comorbidities (chronic kidney disease, diabetes mellitus) and the Charlson comorbidity index were obtained from the derived comorbidity tables; the first-24-hour Sequential Organ Failure Assessment score, sepsis (Sepsis-3), and invasive mechanical ventilation from the corresponding derived concept tables; hypertension and end-stage renal disease from diagnostic codes; and vasopressor or inotrope administration from infusion records. The exact tables, diagnostic codes, and item identifiers are listed in Supplementary Table S4.
Statistical methods
The primary analysis was a Fine–Gray subdistribution hazard model for incident acute kidney injury, with death within 7 days as the competing event and a 7-day administrative censoring time; observations without an event by day 7 were censored. Patients discharged alive before day 7 without a further qualifying creatinine value were treated as free of incident AKI through day 7; because creatinine ascertainment depends on continued inpatient testing, AKI arising after early discharge may be under-captured, as noted among the limitations. The model was adjusted for all prespecified covariates and fitted with the cmprsk package. Sensitivity analyses for the 7-day cumulative outcome used multivariable logistic regression and a modified Poisson model with heteroscedasticity-consistent (sandwich) variance. The dose–response relationship was modelled with restricted cubic splines (four knots), with the test for nonlinearity reported in Supplementary Table S3. Effect modification by sepsis was assessed with a multiplicative interaction term. All 3,067 patients had complete data for the model covariates: derived comorbidity and organ-support variables encode the absence of a condition as not present, and the continuous covariates were complete after cohort construction, so no patients were excluded for missing data. All tests were two-sided at a significance threshold of 0.05. Analyses were performed in R version 4.5.2 (packages cmprsk, rms, tableone, sandwich, lmtest, and EValue).


Supplementary Table S1. Fully adjusted multivariable logistic regression model for incident 7-day acute kidney injury.
	Variable
	Adjusted odds ratio
(95% CI)

	Mean E/e′ (per 1-unit)
	1.038 (1.015–1.060)

	Age (per year)
	0.991 (0.984–0.999)

	Female sex
	0.883 (0.727–1.072)

	SOFA score (first 24 h)
	1.104 (1.060–1.149)

	Charlson comorbidity index
	1.069 (1.021–1.120)

	Chronic kidney disease
	1.760 (1.341–2.310)

	Diabetes mellitus
	1.090 (0.877–1.354)

	Hypertension
	1.306 (1.041–1.639)

	Baseline serum creatinine
	0.984 (0.889–1.090)

	Vasopressor or inotrope use (first 24 h)
	0.889 (0.689–1.147)

	Invasive mechanical ventilation (first 24 h)
	1.270 (1.002–1.609)

	Sepsis (Sepsis-3)
	1.230 (0.995–1.521)


Odds ratios are mutually adjusted for all listed variables (n = 3067). Statistical significance is indicated by 95% confidence intervals that exclude 1.00. CI, confidence interval; E/e′, ratio of early transmitral inflow velocity to early diastolic mitral annular velocity; SOFA, Sequential Organ Failure Assessment.


Supplementary Table S2. Fully adjusted modified Poisson regression model (risk ratios) for incident 7-day acute kidney injury.
	Variable
	Adjusted risk ratio
(95% CI)
	P value

	Mean E/e′ (per 1-unit)
	1.026 (1.012–1.041)
	< 0.001

	Age (per year)
	0.994 (0.988–1.000)
	0.041

	Female sex
	0.911 (0.789–1.052)
	0.206

	SOFA score (first 24 h)
	1.074 (1.043–1.105)
	< 0.001

	Charlson comorbidity index
	1.050 (1.015–1.087)
	0.005

	Chronic kidney disease
	1.483 (1.219–1.805)
	< 0.001

	Diabetes mellitus
	1.061 (0.900–1.252)
	0.480

	Hypertension
	1.244 (1.040–1.488)
	0.017

	Baseline serum creatinine
	0.988 (0.919–1.061)
	0.738

	Vasopressor or inotrope use (first 24 h)
	0.908 (0.752–1.096)
	0.313

	Invasive mechanical ventilation (first 24 h)
	1.194 (1.007–1.416)
	0.042

	Sepsis (Sepsis-3)
	1.192 (1.012–1.405)
	0.036


Risk ratios were estimated by a Poisson model with robust (sandwich) variance and are mutually adjusted for all listed variables (n = 3067). CI, confidence interval; E/e′, ratio of early transmitral inflow velocity to early diastolic mitral annular velocity; SOFA, Sequential Organ Failure Assessment.


Supplementary Table S3. Wald statistics from the restricted cubic spline model of mean E/e′ and incident 7-day acute kidney injury.
	Term
	χ²
	df
	P value

	Mean E/e′ (overall)
	13.40
	3
	0.004

	  Nonlinear component
	2.36
	2
	0.308

	Age
	4.91
	1
	0.027

	Female sex
	1.79
	1
	0.181

	SOFA score (first 24 h)
	23.27
	1
	< 0.001

	Charlson comorbidity index
	7.95
	1
	0.005

	Chronic kidney disease
	16.43
	1
	< 0.001

	Diabetes mellitus
	0.54
	1
	0.462

	Hypertension
	5.18
	1
	0.023

	Baseline serum creatinine
	0.13
	1
	0.720

	Vasopressor or inotrope use (first 24 h)
	0.84
	1
	0.359

	Invasive mechanical ventilation (first 24 h)
	3.89
	1
	0.049

	Sepsis (Sepsis-3)
	3.53
	1
	0.060

	Overall model
	191.59
	14
	< 0.001


Wald statistics from the multivariable restricted cubic spline model (four knots) adjusted for all prespecified covariates. The row “Mean E/e′ (overall)” tests the overall association of E/e′ and “Nonlinear component” tests departure from linearity. df, degrees of freedom; E/e′, ratio of early transmitral inflow velocity to early diastolic mitral annular velocity; SOFA, Sequential Organ Failure Assessment.


Supplementary Table S4. Data sources, diagnostic codes, and item identifiers used for variable extraction.
	Variable (role)
	Source table
	Code / identifier / definition

	Serum creatinine
	hosp.labevents
	itemid 50912 (mg/dL); plausibility range 0.1–30

	Mean and septal E/e′; LVEF
	MIMIC-IV-ECHO structured_measurement
	mean_E_to_eprime, septal_E_to_eprime, lvef; ranges: E/e′ 2–60, LVEF 5–90 (preserved ≥ 50)

	Mitral regurgitation / stenosis (exclusion)
	structured_measurement
	mitral_regurg grade containing “moderate”, “severe”, “3+” or “4+” excluded; mitral_stenosis present (excluding trivial/trace/none)

	Vasopressor or inotrope use
	icu.inputevents
	itemids 221906, 221289, 221749, 222315, 221662, 221653 (the last, 221653, is dobutamine, an inotrope)

	Invasive mechanical ventilation
	derived (ventilation)
	ventilation_status ∈ {InvasiveVent, Tracheostomy}

	SOFA score (first 24 h)
	derived (first_day_sofa)
	sofa

	Sepsis
	derived (sepsis3)
	Sepsis-3 criteria

	Charlson index; CKD; diabetes
	derived (charlson)
	charlson_comorbidity_index; renal_disease; diabetes_without_cc or diabetes_with_cc

	Hypertension
	hosp.diagnoses_icd
	ICD-10 I10–I16; ICD-9 401–405

	End-stage renal disease / dialysis (exclusion)
	hosp.diagnoses_icd
	ICD-10 N18.6, Z99.2; ICD-9 585.6, V45.11, V56.x

	Age, sex, ICU times, death, length of stay
	derived (icustay_detail)
	admission_age, gender, icu_intime/icu_outtime, dod, hospital_expire_flag, los_icu


All sources are within MIMIC-IV version 3.1 except the echocardiographic structured measurements, which are from MIMIC-IV-ECHO version 1.0. “derived” denotes the MIMIC-IV derived (concept) dataset. CKD, chronic kidney disease; ICD, International Classification of Diseases; LVEF, left ventricular ejection fraction; SOFA, Sequential Organ Failure Assessment.
Supplementary Table S5. Sensitivity analyses of the association between mean E/e′ and incident 7-day acute kidney injury accounting for atrial fibrillation.
	Sensitivity analysis
	Patients (AKI events)
	sHR (95% CI)
	P value

	Adjusted for atrial fibrillation (full cohort)
	3,067 (588)
	1.028 (1.011–1.045)
	0.001

	Sinus rhythm only, per 1-unit E/e′
	2,338 (406)
	1.036 (1.014–1.060)
	0.002

	Sinus rhythm only, E/e′ > 14 vs ≤ 14
	2,338 (406)
	1.43 (1.10–1.86)
	0.008


Subdistribution hazard ratios (sHR) are from Fine–Gray competing-risk models for incident 7-day acute kidney injury, with death within 7 days as the competing event, adjusted for the same prespecified covariates as the primary analysis (see Table S1). The sinus-rhythm analyses exclude the 729 patients (23.8%) with atrial fibrillation, in whom E/e′ is a less reliable estimate of left ventricular filling pressure. AKI, acute kidney injury; CI, confidence interval; E/e′, ratio of early transmitral inflow velocity to early diastolic mitral annular velocity; sHR, subdistribution hazard ratio.
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