Additional File 1. Supplementary Methods, Tables, and Figure
Supplementary Methods S1. Construction of catecholamine norepinephrine-equivalent dose
The recovered source-queue builder expressed catecholamine norepinephrine-equivalent dose (NEE) in mcg/kg/min. It used the four-agent subset of the published formula in the main manuscript: NEE = norepinephrine + epinephrine + phenylephrine/10 + dopamine/100 (main manuscript reference 15). Vasopressin was not added to continuous NEE and was instead retained as a separate binary adjunct flag.
For each eligible catecholamine record, the recorded infusion rate was converted to mcg/kg/min before the drug-specific multiplier was applied. Accepted rate units were mcg/kg/min or ug/kg/min (unchanged); mcg/min or ug/min (divided by weight); mcg/kg/hr or ug/kg/hr (divided by 60); mcg/hr or ug/hr (divided by 60 and weight); mg/hr (multiplied by 1000, then divided by 60 and weight); and mg/min (multiplied by 1000 and divided by weight). Weight was valid only when greater than 20 kg and no greater than 350 kg. The eICU implementation used the infusion-record weight when valid and otherwise used admission weight. Negative or nonnumeric rates, nonconvertible units, missing required weight, and a per-drug converted NEE greater than 5 mcg/kg/min were treated as unconvertible and did not enter numeric NEE.
In MIMIC-IV, norepinephrine/noradrenaline/Levophed, epinephrine/adrenaline, phenylephrine/Neo-Synephrine, and dopamine inputevents were mapped to the four catecholamines. Each converted infusion contributed its dose multiplied by its fractional overlap with each 4-hour bin; simultaneous catecholamine contributions were summed. A positive vasopressin record was retained as the binary adjunct flag. In eICU-CRD, a catecholamine record entered numeric NEE only when its drug-name unit text specified a direct catecholamine dose (mcg/kg/min or mcg/min). Within each 4-hour bin, records for the same drug were averaged and the drug-specific means were summed. eICU units/min was used only to identify positive vasopressin adjunct records. Records with non-direct unit text, including ml/hr, did not enter numeric NEE but were retained in the any-vasopressor-record flag. This section and Table S2 replace the former standalone protocol and audit attachment.
Table S1. Predictor transport, missingness, and laboratory measurement-age audit
Measurement age is the source-queue elapsed time at the end of the assessment bin. All nonmissing laboratory values had nonnegative measurement ages. The timestamp audit compared queue values with the latest raw laboratory record at or before time zero; source-queue last-value selection can intentionally retain an older value, so the match percentage is descriptive rather than a validity threshold. The measurement-age panel uses the full eligible MIMIC-IV cohort and full eICU cohort; the transport panel below uses the MIMIC-IV training cohort and eICU external cohort.
	Predictor
	MIMIC missing, %
	eICU missing, %
	MIMIC median age, h (95th percentile)
	eICU median age, h (95th percentile)
	Values older than 24 h, MIMIC/eICU

	Catecholamine NEE
	0.0
	0.0
	Not applicable
	Not applicable
	Not applicable

	Mean heart rate
	0.2
	0.3
	Current-bin summary
	Current-bin summary
	Not applicable

	Lactate
	20.9
	24.8
	2.42 (10.31)
	4.02 (16.49)
	12 / 17

	pH
	24.9
	35.9
	2.13 (9.17)
	3.44 (14.81)
	8 / 5

	Total bilirubin
	42.0
	29.9
	3.47 (18.88)
	7.82 (21.44)
	40 / 38


The compact panel below covers all 15 candidate predictors. Distributions are among observed values in the MIMIC-IV training and eICU external cohorts. The final column is the eICU mean after applying the frozen MIMIC-IV training median, mean, and standard deviation; zero would indicate alignment with the training mean after preprocessing.
	Predictor
	Training missing
	Training median (IQR)
	eICU missing
	eICU median (IQR)
	eICU frozen-standardized mean

	Current NEE
	0.0%
	0.0899 (0.0477-0.161)
	0.0%
	0.0956 (0.05-0.185)
	+0.279

	Previous NEE
	0.0%
	0.0641 (0.0298-0.119)
	0.0%
	0.09 (0.0514-0.171)
	+0.618

	Mean heart rate
	0.2%
	88 (75.8-102)
	0.3%
	89.5 (76.8-104)
	+0.092

	Mean respiratory rate
	0.4%
	20 (17-23.4)
	3.7%
	20 (16.6-24.3)
	+0.070

	Mean SpO2
	0.5%
	97.6 (95.8-99.2)
	1.9%
	97.7 (95.7-99.3)
	-0.047

	Last lactate
	21.3%
	2 (1.4-3.1)
	24.8%
	2 (1.3-3.33)
	+0.063

	Last creatinine
	13.8%
	1.4 (0.9-2.4)
	6.9%
	1.65 (1-2.71)
	+0.154

	Last bicarbonate
	8.2%
	22 (19-26)
	4.9%
	21.2 (18-25)
	-0.154

	Last pH
	25.1%
	7.34 (7.28-7.4)
	35.9%
	7.34 (7.27-7.4)
	-0.017

	Last chloride
	13.2%
	104 (99-108)
	6.9%
	104 (99-109)
	+0.079

	Last anion gap
	13.8%
	15 (13-18)
	19.5%
	11 (8-15)
	-0.704

	Last potassium
	12.2%
	4.1 (3.7-4.6)
	6.6%
	4.1 (3.7-4.7)
	+0.057

	Last white blood cell count
	15.5%
	14 (8.9-20.4)
	7.4%
	13.8 (8.9-20.2)
	+0.069

	Last platelet count
	15.6%
	190 (121-281)
	7.6%
	194 (128-274)
	-0.003

	Last total bilirubin
	42.1%
	0.8 (0.4-2.2)
	29.9%
	0.7 (0.4-1.2)
	-0.158


Table S2. Raw medication audit and raw-outcome sensitivity
MIMIC audit used inputevents item 222315. eICU audit used infusionDrug names containing vasopress. A raw future record started in the 24-hour window after time zero.
	Database
	Eligible stays
	Queue events
	Raw pre-time-zero records
	Raw records in assessment bin
	Raw future records
	Queue events with raw future record
	Raw future records absent from queue outcome

	MIMIC-IV
	5274
	728
	48
	0
	728
	728
	0

	eICU-CRD
	1801
	166
	53
	29
	196
	166
	30


The eICU queue outcome required a positive numeric drugrate with units/min in the drug-name unit text. That rule was exactly concordant with all 166 queue events and all 1,635 non-events. Among the 30 broader raw-text-only stays, 21 had non-direct units only and 9 had units/min text with missing, zero, or negative drugrate; none was a positive direct-unit record omitted by the queue flag. This verifies implementation of the prespecified rule but does not establish either representation as a clinical gold standard.
All 5,274 MIMIC-IV and 1,801 eICU eligible assessment rows had positive NEE by cohort design; every eICU assessment row also had a directly interpretable catecholamine dose. This establishes rule-level assessment coverage, not cross-database measurement equivalence: MIMIC-IV used supported inputevents units with interval-overlap weighting, whereas eICU averaged direct-unit point records within each bin.
Raw-outcome sensitivity
	Outcome definition
	N / events
	AUROC (95% CI)
	AUPRC (95% CI)
	Brier (95% CI)
	Calibration slope (95% CI)

	Queue-confirmed treatment signal
	1801 / 166
	0.746 (0.713-0.782)
	0.200 (0.165-0.246)
	0.090 (0.081-0.099)
	0.446 (0.265-0.710)

	Any raw vasopressin text record
	1801 / 196
	0.756 (0.720-0.789)
	0.260 (0.214-0.317)
	0.096 (0.086-0.106)
	0.656 (0.408-0.936)


Table S3. Cohort flow, demographics, and hospital context
	Database
	Source queue stays
	Eligible assessments
	Queue vasopressin at assessment
	Catecholamine not active at assessment
	Insufficient six-bin observation
	No positive NEE bin

	MIMIC-IV
	7123
	5274
	1152
	533
	152
	12

	eICU-CRD
	6450
	1801
	379
	733
	82
	3455


MIMIC-IV ICU type was 38.0% medical ICU, 25.4% medical-surgical ICU, 11.0% surgical ICU, 10.3% trauma SICU, and 7.1% coronary care unit. In eICU, 60.2% of stays were in medical-surgical ICUs, 11.2% in MICUs, 9.2% in cardiac ICUs, and 8.2% in SICUs. eICU age was 68 years (IQR 58-78) among 1,711 parsable records and 52.9% were male.
MIMIC age at hospital admission was recovered as anchor_age + calendar year of admittime - anchor_year by read-only linkage of each final-model stay to MIMIC-IV v3.1 admissions and patients records. Every final-model stay matched both source tables; no queue, prediction vector, or model estimate was modified. Sex and raw MIMIC hospital-admission type were obtained from the same linkage.
Among the 24 eICU hospitals with at least 20 eligible stays, observed queue-signal rates ranged from 0.0% to 20.7%, and frozen-model hospital mean predicted risks ranged from 10.9% to 25.1%. Hospital-held-out updated predictions were cross-fitted on other eICU hospitals. These summaries were not adjusted for case mix and do not establish practice or documentation effects. Hospital labels are publication labels and do not expose source-database identifiers.
	MIMIC-IV cohort
	Age, years, median (IQR)
	Male sex, n (%)
	Emergency/urgent, n (%)
	Observation, n (%)
	Elective/same-day, n (%)

	Training (n = 3692)
	68 (58-79)
	2083 (56.4)
	3048 (82.6)
	537 (14.5)
	107 (2.9)

	Internal test (n = 1582)
	69 (59-79)
	846 (53.5)
	1297 (82.0)
	243 (15.4)
	42 (2.7)

	Overall (n = 5274)
	69 (58-79)
	2929 (55.5)
	4345 (82.4)
	780 (14.8)
	149 (2.8)


Emergency/urgent combines DIRECT EMER., EW EMER., and URGENT; observation combines DIRECT OBSERVATION and OBSERVATION ADMIT; elective/same-day combines ELECTIVE and SURGICAL SAME DAY ADMISSION. These are raw MIMIC hospital-admission categories, not a harmonized eICU admission-context variable.
Table S4. Benchmark and comparator models
Prespecified low-complexity benchmark
	Cohort
	Model
	AUROC (95% CI)
	AUPRC
	Brier
	Calibration slope (95% CI)

	MIMIC-IV internal test
	Decision tree benchmark
	0.678 (0.643-0.713)
	0.289
	0.111
	0.893 (0.723-1.079)

	eICU-CRD external
	Decision tree benchmark
	0.636 (0.594-0.675)
	0.161
	0.091
	0.612 (0.450-0.763)


NEE comparator and incremental discrimination
	Cohort
	Model or comparison
	AUROC (95% CI)

	MIMIC-IV internal test
	Current NEE only
	0.730 (0.696-0.764)

	eICU-CRD external
	Current NEE only
	0.698 (0.655-0.734)

	MIMIC-IV internal test
	Frozen full model minus current NEE
	0.038 (0.016-0.061)

	eICU-CRD external
	Frozen full model minus current NEE
	0.048 (0.025-0.069)


Post hoc external discrimination by assessment-time current NEE
	eICU current-NEE subgroup
	Stays / patients / events
	Event rate
	AUROC (95% CI)

	At or below cohort median (0.096 mcg/kg/min)
	901 / 865 / 36
	4.0%
	0.725 (0.638-0.811)

	Above cohort median
	900 / 869 / 130
	14.4%
	0.660 (0.610-0.706)


Intervals are percentile intervals from 500 patient-cluster bootstrap resamples within each subgroup. This post hoc restricted-range analysis does not test between-group differences, establish calibration within either subgroup, or establish clinical utility.
Table S5. Post hoc raw-record prior-exposure sensitivity
	Analysis
	Cohort
	N / events
	AUROC (95% CI)
	Calibration slope (95% CI)

	Frozen primary-model restriction
	MIMIC-IV internal test
	1560 / 212
	0.768 (0.732-0.805)
	1.536 (1.216-1.901)

	Frozen primary-model restriction
	eICU-CRD external
	1748 / 154
	0.748 (0.706-0.780)
	0.545 (0.314-0.814)

	Raw-prior-excluded refit
	MIMIC-IV internal test
	1560 / 212
	0.768 (0.731-0.803)
	1.535 (1.152-1.888)

	Raw-prior-excluded refit
	eICU-CRD external
	1748 / 154
	0.747 (0.705-0.782)
	0.537 (0.328-0.851)


The exclusion removed 48 MIMIC stays (12 events) and 53 eICU stays (12 events). It was post hoc and does not establish complete medication-state capture outside the inspected source fields.
Table S6. Missing-data sensitivity
	Analysis
	Cohort
	N / events
	AUROC (95% CI)
	Calibration slope (95% CI)

	LASSO with missingness indicators
	MIMIC-IV internal test
	1582 / 219
	0.766 (0.731-0.799)
	1.549 (1.261-1.926)

	LASSO with missingness indicators
	eICU-CRD external
	1801 / 166
	0.743 (0.707-0.774)
	0.449 (0.284-0.740)

	Frozen primary model, complete cases
	MIMIC-IV internal test
	732 / 117
	0.773 (0.728-0.818)
	1.450 (1.036-2.028)

	Frozen primary model, complete cases
	eICU-CRD external
	559 / 74
	0.749 (0.698-0.795)
	0.356 (0.171-0.844)


Table S7. Conservative model-definition sensitivity
	Model or sensitivity
	Cohort
	AUROC (95% CI)
	Calibration slope (95% CI)

	24-hour laboratory look-back model
	MIMIC-IV internal test
	0.767 (0.733-0.797)
	1.553 (1.229-1.888)

	24-hour laboratory look-back model
	eICU-CRD external
	0.743 (0.708-0.779)
	0.450 (0.266-0.762)

	NEE-free LASSO model
	MIMIC-IV internal test
	0.703 (0.665-0.743)
	1.838 (1.483-2.216)

	NEE-free LASSO model
	eICU-CRD external
	0.720 (0.671-0.758)
	1.656 (1.297-1.992)


The NEE-free model excludes current and previous NEE as predictors, but its cohort selection still uses upstream NEE; it is therefore a model-robustness analysis rather than an NEE-free cohort definition.
Table S8. Probability-oriented tuning sensitivity
The primary grouped-AUROC one-standard-error rule selected lambda 0.03187 and 5 predictors. Using the same folds and fold-specific preprocessing, the grouped-binomial-log-loss one-standard-error rule selected lambda 0.01348 and 8 predictors.
	Tuning rule
	Cohort
	AUROC (95% CI)
	AUPRC (95% CI)
	Brier (95% CI)
	Calibration-in-the-large (95% CI)
	Joint calibration-model intercept (95% CI)
	Slope (95% CI)

	Grouped AUROC one-SE, primary
	MIMIC-IV internal test
	0.768 (0.734-0.804)
	0.348 (0.295-0.415)
	0.108 (0.097-0.120)
	0.007 (-0.135 to 0.138)
	0.873 (0.347 to 1.519)
	1.501 (1.224-1.845)

	Grouped log loss one-SE
	MIMIC-IV internal test
	0.768 (0.735-0.799)
	0.362 (0.305-0.424)
	0.105 (0.094-0.117)
	0.013 (-0.133 to 0.159)
	0.258 (-0.169 to 0.653)
	1.146 (0.935-1.351)

	Grouped AUROC one-SE, primary
	eICU-CRD external
	0.746 (0.713-0.782)
	0.200 (0.165-0.246)
	0.090 (0.081-0.099)
	-0.712 (-0.902 to -0.546)
	-1.544 (-1.894 to -1.080)
	0.446 (0.265-0.710)

	Grouped log loss one-SE
	eICU-CRD external
	0.756 (0.720-0.787)
	0.211 (0.173-0.254)
	0.093 (0.083-0.102)
	-0.790 (-1.001 to -0.610)
	-1.613 (-1.927 to -1.211)
	0.405 (0.257-0.622)


Probability-oriented tuning improved internal Brier score and slope but did not correct external calibration; external Brier score increased and the slope remained markedly below one.
Table S9. Exploratory eICU review yield from frozen primary-model predictions
	Highest-risk fraction reviewed
	Stays reviewed
	Events captured
	Sensitivity, % (95% CI)
	PPV, % (95% CI)
	Number needed to review (95% CI)

	10%
	181
	48 / 166
	28.9 (23.0-34.9)
	26.5 (20.6-33.2)
	3.77 (3.01-4.86)

	20%
	361
	78 / 166
	47.0 (40.0-54.4)
	21.6 (17.4-25.8)
	4.63 (3.88-5.76)

	25%
	451
	93 / 166
	56.0 (48.2-62.5)
	20.6 (17.2-24.1)
	4.85 (4.15-5.82)

	30%
	541
	104 / 166
	62.7 (55.1-69.0)
	19.2 (15.6-22.3)
	5.20 (4.47-6.42)


At the same external 20% review capacity, the frozen five-variable score was compared post hoc with the current-NEE-only logistic baseline. Both scores were trained in MIMIC-IV and applied unrecalibrated to eICU-CRD.
	Ranking score at 20% capacity (361 stays)
	Events captured
	Sensitivity, %
	PPV, %
	Number needed to review

	Frozen five-variable model
	78 / 166
	47.0
	21.6
	4.63

	Current NEE only
	67 / 166
	40.4
	18.6
	5.39

	Five-variable model minus current NEE
	11 additional events
	6.6 percentage points (1.2-11.0)
	3.0 percentage points (0.6-5.0)
	-0.76


Intervals use 500 patient-cluster bootstrap replicates. The difference intervals are paired at the patient-cluster level. This is a descriptive ranking analysis, not a decision-curve or clinical-utility analysis.
Table S10. Post hoc decomposition of pooled calibration drift and hospital heterogeneity
The locked external per-stay eICU prediction vector was used. The hospital-held-out point estimates reused the five pre-existing eICU hospital folds, so each test hospital was evaluated by an update fitted on other hospitals. The frozen-model row uses 500 patient-cluster bootstrap replicates. Update rows use 500 two-stage hospital/patient bootstrap replicates, keep all copies of the same source hospital in one fold, and repeat fold allocation and update fitting. These intervals propagate update-fitting and observed site-mix uncertainty conditional on the frozen base model.
	Hospital-held-out pooled update
	Brier (95% CI)
	Expected:observed
	Calibration-in-the-large (95% CI)
	Calibration slope (95% CI)

	Frozen MIMIC-IV model
	0.090 (0.081-0.099)
	1.72
	-0.712 (-0.902 to -0.546)
	0.446 (0.265-0.710)

	Offset only
	0.086 (0.073-0.102)
	1.01
	-0.008 (-0.291 to 0.037)
	0.437 (0.082-0.865)

	Intercept and slope
	0.084 (0.067-0.102)
	1.00
	-0.006 (-0.270 to 0.035)
	0.786 (-0.179 to 0.940)


The offset-only model shifted average risk but did not correct the pooled slope distortion. The wide update-refit intervals, especially for hospital-held-out AUROC and slope, indicate substantial uncertainty from the observed hospital mix. The intercept-and-slope update used eICU outcomes and is not an independent external validation.
Among the 24 hospitals with at least 20 eligible stays (1,490 stays; 133 events), calibration models were fitted to the logit of the frozen prediction, centered at its analysis-sample mean (-1.792788). Independent random-intercept and random-slope terms avoided estimating an unstable intercept-slope covariance. Each variance component was tested conditional on the other. Four hospitals had no event, five had at most one event, and the median was four events per hospital.
	Hierarchical calibration model
	AIC
	Common logit-prediction slope
	Hospital intercept SD
	Hospital slope SD

	Pooled offset only
	905.47
	1.000
	Not applicable
	Not applicable

	Pooled intercept and slope
	869.49
	0.445
	Not applicable
	Not applicable

	Pooled intercept and slope plus hospital random intercept
	860.69
	0.554
	0.707
	Not applicable

	Pooled intercept and slope plus hospital random slope
	854.30
	0.732
	Not applicable
	0.597

	Pooled intercept and slope plus independent hospital random intercept and slope
	850.79
	0.820
	0.527
	0.592


Variance-component tests were as follows.
	Added component (primary hierarchical scope)
	Likelihood-ratio statistic
	Parametric-bootstrap P value
	Valid / requested replicates

	Hospital random intercept conditional on a random slope
	5.51
	0.007
	1,000 / 1,000

	Hospital random slope conditional on a random intercept
	11.90
	0.001
	1,000 / 1,000


Seven predictions above 0.95 were all non-events and arose from six hospitals. After their exclusion, 1,483 stays and 133 events remained; the joint model estimated hospital intercept and slope standard deviations of 0.696 and 0.186. The intercept contribution conditional on a random slope remained supported (likelihood-ratio statistic 8.85; bootstrap P=0.002; 1,000 valid replicates), whereas the slope contribution conditional on a random intercept did not (statistic 0.10; P=0.186; 1,000 valid replicates).

In the all-hospital sensitivity analysis (1,801 stays; 166 events; 67 hospitals), the centered joint model estimated hospital intercept and slope standard deviations of 0.599 and 0.772. This sensitivity includes 43 hospitals with fewer than 20 stays, 27 of which had no observed event; it is therefore not a hospital-specific calibration assessment.
This is a post hoc descriptive transport analysis using eICU outcomes. It does not identify whether hospital heterogeneity arises from case mix, care processes, medication documentation, or data harmonization, and it does not establish performance after a hospital-specific update. A pooled offset alone was inadequate, but the intercept-versus-slope composition was sensitive to a small number of extreme predictions and was not robustly identifiable. These data support pooled and site-level calibration assessment with partial pooling; they do not justify either an offset-only shortcut or unconstrained separate slopes for every hospital.
Table S11. Post hoc pooled recalibration learning curve
Each cell summarizes 500 repetitions. Patients were cluster-sampled into each recalibration fit to the listed event target, and evaluation observations were disjoint. Same-system evaluation held out patient groups; hospital-held-out evaluation excluded all hospitals in the evaluation fold from the corresponding fit. Percentages indicate repetitions whose out-of-sample calibration slope fell within the listed exploratory band. Event targets refer to each pooled fit, not to the additional outcomes needed for independent evaluation or to one hospital. The training-event percentage shows how close each target was to the finite fold-specific data limit.
	Evaluation
	Events in fit
	Training events used
	Median stays in fit
	Out-of-sample slope, median (2.5th-97.5th percentile)
	Within 0.8-1.2
	Within 0.9-1.1
	Median Brier

	Same-system
	5
	3.8%
	54
	0.353 (0.165-0.817)
	2.8%
	1.4%
	0.087

	Same-system
	10
	7.5%
	109
	0.468 (0.257-1.119)
	8.0%
	2.4%
	0.085

	Same-system
	20
	15.0%
	217
	0.602 (0.335-1.185)
	18.2%
	10.4%
	0.084

	Same-system
	30
	22.6%
	326
	0.648 (0.387-1.224)
	22.4%
	9.0%
	0.084

	Same-system
	50
	37.6%
	543
	0.774 (0.515-1.164)
	42.6%
	18.4%
	0.083

	Same-system
	75
	56.4%
	814
	0.808 (0.582-1.099)
	51.4%
	22.0%
	0.083

	Same-system
	100
	75.2%
	1086
	0.851 (0.682-1.032)
	71.2%
	29.4%
	0.083

	Same-system
	125
	94.0%
	1357
	0.877 (0.781-0.932)
	93.6%
	22.2%
	0.083

	Hospital-held-out
	5
	3.7%
	52
	0.340 (0.138-0.855)
	3.4%
	1.4%
	0.087

	Hospital-held-out
	10
	7.5%
	105
	0.450 (0.214-1.077)
	6.4%
	3.2%
	0.085

	Hospital-held-out
	20
	14.9%
	210
	0.568 (0.279-1.121)
	15.4%
	6.0%
	0.084

	Hospital-held-out
	30
	22.4%
	315
	0.645 (0.331-1.173)
	25.6%
	11.6%
	0.084

	Hospital-held-out
	50
	37.3%
	524
	0.700 (0.441-1.133)
	26.4%
	11.4%
	0.084

	Hospital-held-out
	75
	56.0%
	786
	0.744 (0.487-1.027)
	33.8%
	13.0%
	0.084

	Hospital-held-out
	100
	74.6%
	1049
	0.776 (0.585-0.951)
	42.0%
	9.8%
	0.084

	Hospital-held-out
	125
	93.3%
	1311
	0.789 (0.683-0.850)
	38.4%
	0.0%
	0.084


The largest tested target, 125 events, was also the first to meet the conditional same-system exploratory criterion (median slope in 0.8-1.2 and at least 90% of repetitions in that band). It used 93%-94% of available training-fold events, so repeated fits overlapped heavily. No hospital-held-out target met the criterion. With all available training data, cross-fitted slopes were 0.874 in patient-grouped evaluation and 0.786 in hospital-held-out evaluation. Only 2 of 67 hospitals had at least 10 events and only 1 had at least 20. The 125-event result is not a deployment threshold, total sample-size requirement, or single-hospital rule.
Supplementary Figure S1. Recalibration learning curve.
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Empirical 2.5th-97.5th percentile bands are shown; horizontal lines mark 1.0 and the exploratory 0.8-1.2 band.
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