Additional file 1: Supplementary Appendix
Patient-specific antibiotic susceptibility ranking for empirical treatment of gram-negative bloodstream infection: a retrospective clinical decision-support and transportability study
Supplementary Methods
Observed clinician empirical therapy comparator
Observed clinician empirical therapy was identified within a window from 6 hours before to 24 hours after the index blood-culture collection time. The primary analysis was aligned with the model recommendation space and evaluated use of piperacillin-tazobactam, cefepime, or meropenem. Therapy was classified as active when at least one administered primary-set antibiotic had a susceptible phenotype for the index gram-negative bloodstream isolate. Administrations documented as not given, held, refused, or otherwise not administered were excluded where such information was available.
Statistical comparison used paired episode-level counts. The paired active-coverage risk difference was calculated as (model-only active minus clinician-only active) divided by the number of paired episodes. The approximate 95% confidence interval was 43.9 to 59.2 percentage points. The exact McNemar test used 103 model-only active and 4 clinician-only active discordant pairs, yielding p < 0.001.
Supplementary Table S1. Test-set denominator audit
	Metric
	Value

	Full test split
	200

	Present in prediction file
	198

	Complete primary-drug panel
	192

	Absent from prediction file
	2

	Incomplete primary panel
	6


Supplementary Table S2. Complete-panel exclusions from recommendation analysis
	Reason
	Episodes
	Details

	Missing piperacillin-tazobactam label or prediction
	6
	Excluded from complete primary-panel ranking analysis

	Absent from prediction file
	2
	Excluded before complete-panel ranking

	Complete primary panel
	192
	Included in recommendation-level test analysis


Supplementary Table S3. Training-derived cumulative-antibiogram-style comparator summary
	Drug
	Susceptible n
	Non-susceptible n
	Total n
	Training prevalence

	Piperacillin-tazobactam
	464
	106
	570
	81.4%

	Cefepime
	434
	152
	586
	74.1%

	Meropenem
	557
	31
	588
	94.8%

	Ciprofloxacin
	400
	189
	589
	67.9%

	Gentamicin
	519
	70
	589
	88.1%


Supplementary Table S4. Validation-set ranking rule comparison
	Strategy
	n
	Top-1 coverage
	Numerator / denominator
	Selection decision

	All logistic regression
	184
	88.6%
	163 / 184
	Not selected

	All gradient-boosted tree
	184
	92.4%
	170 / 184
	Selected

	Per-drug-best by validation AUROC
	184
	88.6%
	163 / 184
	Not selected


Supplementary Table S5. Full internal test performance including secondary targets
	Drug
	Model
	n
	Susceptible prevalence
	AUROC
	AUPRC
	Brier
	ECE
	ICI

	Piperacillin-tazobactam
	Logistic
	192
	83.9%
	0.634
	0.895
	0.213
	0.213
	0.230

	Piperacillin-tazobactam
	Boosted tree
	192
	83.9%
	0.641
	0.905
	0.182
	0.159
	0.178

	Cefepime
	Logistic
	198
	77.8%
	0.731
	0.888
	0.223
	0.239
	0.239

	Cefepime
	Boosted tree
	198
	77.8%
	0.718
	0.904
	0.177
	0.148
	0.150

	Meropenem
	Logistic
	198
	92.9%
	0.840
	0.984
	0.057
	0.079
	0.083

	Meropenem
	Boosted tree
	198
	92.9%
	0.722
	0.971
	0.077
	0.063
	0.078

	Ciprofloxacin
	Logistic
	198
	68.2%
	0.766
	0.864
	0.197
	0.139
	0.156

	Ciprofloxacin
	Boosted tree
	198
	68.2%
	0.779
	0.873
	0.176
	0.128
	0.140

	Gentamicin
	Logistic
	198
	88.9%
	0.740
	0.946
	0.206
	0.295
	0.295

	Gentamicin
	Boosted tree
	198
	88.9%
	0.671
	0.911
	0.106
	0.094
	0.109


Supplementary Table S6. Paired comparison of model Top-1 versus meropenem-for-all
	Analysis subset
	n
	Both covered
	Model-only covered
	Meropenem-only covered
	Neither covered
	Risk difference
	Exact McNemar p

	Complete primary panel
	192
	175
	0
	4
	13
	-2.1 percentage points
	0.125


Supplementary Table S7. Observed clinician empirical therapy versus model Top-1
	Metric
	Model Top-1
	Observed clinician empirical therapy

	Active coverage
	175 / 192 (91.1%)
	76 / 192 (39.6%)

	Meropenem use
	173 / 192 (90.1%)
	19 / 192 (9.9%)

	Non-meropenem active therapy
	15 / 192 (7.8%)
	67 / 192 (34.9%)

	Both strategies active
	72
	-

	Model-only active
	103
	-

	Clinician-only active
	4
	-

	Neither strategy active
	13
	-

	Paired risk difference for active coverage
	+51.6 percentage points (95% CI 43.9-59.2)
	-

	Exact McNemar test
	p < 0.001
	-


Supplementary Table S8. Subgroup recommendation performance summary
	Subgroup
	n
	Top-1 coverage
	Top-2 coverage
	Top-1 meropenem share
	Covered non-meropenem Top-1

	ICU at index
	58
	91.4%
	93.1%
	86.2%
	13.8%

	No ICU at index
	134
	91.0%
	97.8%
	91.8%
	5.2%

	All complete-panel episodes
	192
	91.1%
	96.4%
	90.1%
	7.8%


Supplementary Table S9. ARMD-MGB primary-drug label support
	Drug
	Tested n
	Susceptible n
	Non-susceptible n
	Susceptible prevalence

	Piperacillin-tazobactam
	9507
	8252
	1255
	86.8%

	Cefepime
	9179
	8335
	844
	90.8%

	Meropenem
	9089
	8694
	395
	95.7%




Supplementary Table S10. ARMD-MGB external transportability performance
	Drug
	Model
	n
	Susceptible prevalence
	AUROC
	AUPRC
	Brier score

	Piperacillin-tazobactam
	Logistic regression
	9507
	86.8%
	0.656
	0.912
	0.286

	Piperacillin-tazobactam
	Gradient-boosted tree
	9507
	86.8%
	0.671
	0.914
	0.124

	Cefepime
	Logistic regression
	9179
	90.8%
	0.720
	0.954
	0.400

	Cefepime
	Gradient-boosted tree
	9179
	90.8%
	0.754
	0.961
	0.098

	Meropenem
	Logistic regression
	9089
	95.7%
	0.709
	0.974
	0.072

	Meropenem
	Gradient-boosted tree
	9089
	95.7%
	0.677
	0.974
	0.043


Supplementary Table S11. ARMD-MGB framework compatibility summary
	MIMIC feature domain
	ARMD-MGB compatibility
	Notes

	Age
	Approximate
	Age band available, not numeric age

	Sex
	Direct
	Demographic sex/gender available

	Prior antibiotic exposure
	Partial
	Derived from prior_abx tables

	Prior microbiology
	Partial
	Derived from prior_micro and prior_org

	Admission timing
	Not available
	Released package lacks direct admission/discharge timestamps

	ICU anchoring
	Not available
	No direct ICU timing counterpart

	Bedside laboratory and vital signs
	Not available
	Not available in released microbiology package

	Organism descriptors
	Direct/partial
	Used to align prespecified gram-negative organisms


Supplementary interpretation note
The observed-prescribing benchmark should be interpreted conservatively. It is a retrospective medication-record benchmark within a prespecified candidate-drug space, not a randomized comparison, a gold standard for optimal therapy, or a direct assessment of patient outcomes. The low apparent active coverage of observed empirical therapy may reflect the narrow primary-drug candidate set, medication-window definition, documentation completeness, and the inability to adjudicate clinician context such as allergy, renal function, severity, source control, infectious-diseases input, formulary constraints, or evolving organism information.
