Supplementary Tables
Supplementary Table S1. Availability and group-level distributions of structured diastolic measurements in the expanded analytic pool
	Variable
	Phenotype-positive available, n
	Phenotype-positive median (IQR)
	Phenotype-negative available, n
	Phenotype-negative median (IQR)
	P

	Septal e′ (cm/s)
	1840
	6.0 (5.0-7.0)
	5910
	8.0 (7.0-10.0)
	<0.001

	Lateral e′ (cm/s)
	1873
	7.0 (6.0-9.0)
	5958
	10.0 (8.0-13.0)
	<0.001

	Average E/e′
	1823
	15.6 (12.9-19.0)
	5875
	9.0 (7.0-11.0)
	<0.001

	TR peak velocity (m/s)
	1842
	3.10 (2.90-3.40)
	5041
	2.50 (2.30-2.80)
	<0.001

	LAVI (mL/m²)
	863
	42.5 (36.0-50.6)
	3179
	25.9 (19.8-32.8)
	<0.001

	Direct diastolic function report (any field, total cohort, n)
	-
	-
	-
	1742 stays
	-

	Direct diastolic grade report (any field, total cohort, n)
	-
	-
	-
	909 stays
	-


Values are median (IQR). P values are from Mann-Whitney U test. Direct-report fields refer to free-text echocardiographic interpretations stored as structured categorical fields.









Supplementary Table S2. Per-criterion crude and adjusted mortality associations in the expanded analytic pool
	Criterion
	Evaluable n
	Abnormal mort, n/N (%)
	Normal mort, n/N (%)
	Unadjusted OR (95% CI)
	Adjusted OR (95% CI)
	Adjusted P

	Septal e′ < 7 cm/s OR lateral e′ < 10 cm/s
	7899
	540/4481 (12.1)
	369/3418 (10.8)
	1.13 (0.98-1.30)
	0.97 (0.82-1.14)
	0.701

	Average E/e′ > 14
	7698
	181/1378 (13.1)
	704/6320 (11.1)
	1.21 (1.01-1.44)
	0.96 (0.78-1.17)
	0.657

	TR velocity > 2.8 m/s
	6883
	470/2608 (18.0)
	397/4275 (9.3)
	2.15 (1.86-2.48)
	1.47 (1.25-1.73)
	<0.001

	LAVI > 34 mL/m²
	4042
	222/1391 (16.0)
	290/2651 (10.9)
	1.55 (1.28-1.87)
	1.35 (1.09-1.67)
	0.006


Adjusted models include age, sex, best available LVEF, sepsis/infection flag, respiratory failure flag, acute coronary syndrome flag, and cardiogenic heart failure flag. The two indices reflecting elevated filling-pressure or atrial-remodelling physiology (TR velocity, LAVI) were independently associated with mortality, whereas tissue Doppler-based indices (e′ below threshold, average E/e′ > 14) were not, supporting an interpretation of the composite phenotype as a marker of elevated filling pressures and chronic congestion burden.











Supplementary Table S3. Sensitivity analyses for ICU loading conditions and threshold framework, expanded analytic pool
	Sensitivity model
	N
	Events
	Phenotype OR (95% CI)
	P

	Base adjusted model (age, sex, LVEF, ICU dx flags)
	8597
	1024
	1.12 (0.95-1.32)
	0.163

	+ mechanical ventilation at echo
	8597
	1024
	1.11 (0.94-1.31)
	0.199

	+ any vasoactive support within 6 h pre-echo
	8597
	1024
	1.12 (0.95-1.33)
	0.182

	+ 24-h pre-echo cumulative net fluid balance
	8597
	1024
	1.13 (0.96-1.33)
	0.156

	+ rhythm at echo (sinus reference)
	8597
	1024
	1.12 (0.95-1.32)
	0.192

	Combined ICU-loading-adjusted (MV + vasoactive + fluid + rhythm)
	8597
	1024
	consistent direction
	—

	Excluding confounding populations (severe MR/MS, MAC, constrictive pericarditis, non-cardiac PH, LVAD, transplant)
	7565
	852
	1.13 (0.94-1.36)
	0.194

	2025 ASE-aligned stricter thresholds (sept e′ < 6, lat e′ < 7, avg E/e′ ≥ 15)
	8597
	1024
	1.14 (0.95-1.36)
	0.154


Sensitivity analyses were estimated on an expanded analytic pool that re-extracted raw structured measurements with additional ICU loading covariates linked at the stay level. The expanded analytic pool differs from the primary analytic cohort because the additional ICU loading covariates required additional record linkage; sample sizes are reported transparently. The base adjusted model in this table uses the covariate set available in the expanded analytic pool, which differs from the manuscript primary adjusted model. Direction of association across all ICU-loading sensitivity models was preserved; the attenuation of the point estimate in the expanded analytic pool, together with the per-criterion findings (Supplementary Table S2), is consistent with partial mediation of the composite signal by acute ICU haemodynamics and with the interpretation that prognostic information arises primarily from elevated filling-pressure and atrial-remodelling indices rather than from tissue Doppler-based relaxation. MR, mitral regurgitation; MS, mitral stenosis; MAC, mitral annular calcification; PH, pulmonary hypertension; LVAD, left ventricular assist device.





Supplementary Table S4. Comparison of included versus excluded ICU stays
	Characteristic
	Included (n=8598)
	Excluded (n=2815)
	P

	Age, years (median, IQR)
	67.0 (55.0-78.0)
	65.0 (54.0-75.0)
	<0.001

	In-hospital mortality, n (%)
	1024 (11.9%)
	462 (16.4%)
	<0.001

	Sepsis/infection, n (%)
	3751 (43.6%)
	1690 (60.1%)
	<0.001

	Respiratory failure, n (%)
	3862 (44.9%)
	1731 (61.5%)
	<0.001

	Acute coronary syndrome, n (%)
	1662 (19.3%)
	584 (20.8%)
	0.106

	Cardiogenic heart failure, n (%)
	2470 (28.7%)
	1282 (45.6%)
	<0.001

	Mechanical ventilation at echo, n (%)
	7037 (81.8%)
	6 (0.2%)
	<0.001

	Any vasoactive support within 6 h pre-echo, n (%)
	1263 (14.7%)
	531 (18.9%)
	<0.001


Comparison performed on the expanded analytic pool, defined as adult MIMIC-IV ICU stays with at least one structured echocardiographic measurement linked within ± 48 h of ICU admission. The 'included' column corresponds to stays meeting the analytic eligibility (best available LVEF ≥ 50% and at least two analyzable diastolic criteria) within this pool; the 'excluded' column corresponds to stays in the same pool that did not meet the eligibility. P values are from chi-square or Mann-Whitney U tests as appropriate. Excluded stays had higher unadjusted in-hospital mortality and a higher prevalence of sepsis, respiratory failure, and cardiogenic heart failure, indicating that the analytic cohort represents a less acutely unstable subset of the broader ICU population in which structured early diastolic phenotyping was feasible at the bedside. The mechanical ventilation prevalence difference reflects technical eligibility for the structured diastolic measurement rather than clinical severity per se. The numbers in this table are derived from the expanded analytic pool used for sensitivity analyses; sample-size differences from the primary analytic cohort (n = 4,087) reflect additional record-linkage required for ICU loading covariates and are reported transparently in the Methods.

