Supplementary Table 1. Antimicrobial susceptibility phenotypes of Gram-negative bloodstream isolates
	Pathogen
	GN Isolates 
(n = 101)
	Carbapenem-resistant 
	ESBL 
	AmpC
	Susceptible
	Colistin-resistant

		Klebsiella pneumoniae



	



	57
	49 (86.0)
	6 (10.5)
	NA
	2 (3.5)
	28 (49.1)

	Acinetobacter baumannii
	16
	16 (100.0)
	NA
	NA
	0 (0.0)
	10 (62.5)

	Pseudomonas aeruginosa
	12
	9 (75.0)
	NA
	NA
	3 (25.0)
	1 (8.3)

	Escherichia coli
	8
	0 (0.0)
	5 (62.5)
	NA
	3 (37.5)
	0 (0.0)

	Proteus mirabilis
	6
	1 (16.7)
	1 (16.7)
	NA
	4 (66.7)
	1 (16.7)

	Klebsiella aerogenes
	1
	0 (0.0)
	0 (0.0)
	1 (100.0)
	0 (0.0)
	0 (0.0)

	Providencia stuartii
	1
	0 (0.0)
	1 (100.0)
	NA
	0 (0.0)
	0 (0.0)

	Total
	101
	75 (74.3)
	13 (17.8)
	1 (100.0)
	12 (11.9)
	40 (39.6)


Data are presented as n (%). Percentages were calculated among isolates for which the corresponding phenotype was applicable; isolates marked as NA were excluded from the denominator. ESBL, extended-spectrum β-lactamase; AmpC, AmpC β-lactamase.
Abbreviations: AmpC, AmpC β-lactamase; ESBL, extended-spectrum β-lactamase; GN, Gram-negative; NA, not applicable.



Supplementary Table 2. Distribution of presumed infection sources among patients with Gram-negative bacteremia
	Presumed source of bacteremia
	n = 97
	%

		Respiratory tract infection



	



	60
	61.9

	Primary bloodstream infection / unknown source
	14
	14.4

	Urinary tract infection
	10
	10.3

	Catheter-related bloodstream infection
	7
	7.2

	Soft tissue infection / abscess
	3
	3.1

	EVD-associated infection
	2
	2.1

	Biliary tract infection
	1
	1.0


Sources of infection were classified based on clinical assessment and microbiological culture results. Abbreviation: EVD, external ventricular drain.






Supplementary Table 3. Baseline characteristics of ICU patients on ICU days 4–10 by gram-negative bacteremia status
	Variable
	All patients (n=89)
	No-growth (n=73)
	GNB positive (n=16)
	p value

	Clinical and demographic characteristics
	
	
	
	

	Age (years)
	70 ± 14
	69 ± 14
	74 ± 15
	0.2

	Male sex
	60 (67%)
	51 (70%)
	9 (56%)
	0.4

	Mechanical ventilation
	
	
	
	0.14

	   No
	19 (21%)
	18 (25%)
	1 (6.3%)
	

	   Non-invasive ventilation
	11 (12%)
	10 (14%)
	1 (6.3%)
	

	   Invasive mechanical ventilation
	59 (66%)
	45 (62%)
	14 (88%)
	

	Central venous catheter
	50 (56%)
	37 (51%)
	13 (81%)
	0.051

	GN-active antibiotic before BC
	82 (92%)
	68 (93%)
	14 (88%)
	0.8

	Vasopressor requirement
	
	
	
	0.021

	   Norepinephrine ≥ 0.1 mcg/kg/min
	26 (29%)
	17 (23%)
	9 (56%)
	

	   Norepinephrine < 0.1 mcg/kg/min
	16 (18%)
	13 (18%)
	3 (19%)
	

	   None
	47 (53%)
	43 (59%)
	4 (25%)
	

	Laboratory and Vital Parameters
	
	
	
	

	Albumin (g/L)
	25.1 ± 3.8
	25.1 ± 4.0
	25.0 ± 3.1
	0.9

	CRP (mg/L)
	184 ± 92
	178 ± 92
	213 ± 85
	0.2

	Urea (mg/dL)
	85 ± 58
	85 ± 58
	85 ± 64
	>0.9

	Creatinine (mg/dL)
	2.3 ± 1.1
	2.4 ± 1.1
	2.1 ± 0.8
	0.2

	Potassium (mmol/L)
	3.9 ± 0.6
	3.9 ± 0.6
	3.9 ± 0.7
	0.7

	Bilirubin (mg/dL)
	2.4 ± 2.5
	2.4 ± 2.6
	2.4 ± 1.6
	>0.9

	Procalcitonin (ng/mL)
	6.9 ± 23.2
	7.0 ± 25.4
	6.1 ± 7.9
	0.8

	Leukocyte (10³/µL)
	12.4 ± 6.8
	12.8 ± 6.8
	10.7 ± 6.7
	0.3

	Hemoglobin (g/L)
	98 ± 18
	98 ± 18
	97 ± 18
	0.8

	Platelet (10³/µL)
	187 ± 108
	185 ± 106
	192 ± 121
	0.8

	HCO₃ (mmol/L)
	28.5 ± 6
	28.2 ± 5.2
	29.9 ± 8.9
	0.5

	pCO₂ (mmHg)
	43 ± 10
	43 ± 9
	43 ± 11
	>0.9

	pH
	7.4 ± 0.1
	7.4 ± 0.1
	7.4 ± 0.1
	0.6

	Heart rate (beats/min)
	95 ± 21
	94 ± 21
	104 ± 22
	0.092

	Systolic BP (mmHg)
	121 ± 24
	122 ± 25
	112 ± 20
	0.069

	Diastolic BP (mmHg)
	61 ± 12
	62 ± 12
	60 ± 11
	0.5

	Respiratory rate (/min)
	19 ± 5.7
	19 ± 5.5
	19 ± 6.9
	>0.9

	Body temperature (°C)
	37.2 ± 0.8
	37.2 ± 0.7
	37.2 ± 0.8
	>0.9

	FiO₂ (%)
	45 ± 17
	43 ± 16
	51 ± 22
	0.2


Data are presented as mean ± standard deviation (SD) or n (%). p values were calculated using Welch’s two-sample t-test for continuous variables and Pearson’s χ² or Fisher’s exact test for categorical variables.
Abbreviations: BC, blood culture; BP, blood pressure; GN-active, Gram-negative-active antibiotic therapy.






Supplementary Table 4. Clinical scores in ICU patients during days 4 to 10, stratified by gram-negative bacteremia
	Score
	All patients 
(n = 89¹)
	No-growth 
(n = 73¹)
	GNB Positive 
(n = 16¹)
	p-value²

	ΔSOFA
	4 ± 4
	4 ± 4
	5 ± 4
	0.2

	Sepsis-3 diagnosis
	
	
	
	0.075

	  0
	31 (35%)
	29 (40%)
	2 (13%)
	

	  1
	58 (65%)
	44 (60%)
	14 (88%)
	

	SIRS
	
	
	
	0.5

	  0
	10 (11%)
	9 (12%)
	1 (6,3%)
	

	  1
	17 (19%)
	16 (22%)
	1 (6,3%)
	

	  2
	38 (43%)
	29 (40%)
	9 (56%)
	

	  3
	19 (21%)
	15 (21%)
	4 (25%)
	

	  4
	5 (5.6%)
	4 (5.5%)
	1 (6.3%)
	

	NEWS-2
	5.4 ± 2.5
	5.1 ± 2.5
	6.7 ± 1.7
	0.005

	Pitt Bacteremia Score 
	6 ± 3
	6 ± 3
	9 ± 2
	<0.001

	Quick Pitt Score
	
	
	
	0.001

	  0
	12 (13%)
	12 (16%)
	0 (0%)
	

	  1
	9 (10%)
	9 (12%)
	0 (0%)
	

	  2
	25 (28%)
	21 (29%)
	4 (25%)
	

	  3
	36 (40%)
	29 (40%)
	7 (44%)
	

	  4
	7 (7.9%)
	2 (2.7%)
	5 (31%)
	


¹ Continuous variables were summarized as mean ± standard deviation (SD), categorical variables are presented as n (%).
² p-values were calculated using Welch’s two-sample t-test or Pearson’s χ² test, as appropriate.
Abbreviations: ΔSOFA, change in Sequential Organ Failure Assessment score; GNB, Gram-negative bacteremia; NEWS-2, National Early Warning Score 2; SIRS, systemic inflammatory response syndrome.



























Supplementary Table 5. Exploratory Stratified Analysis of Model and Clinical Score Performance According to GN-Active Empiric Antibiotic Use Before Blood Culture Collection

	
	No Empiric Antibiotics (n=65)
	GN-active antibiotic before BC (n=224)

	Model / Score
	AUC
	Sensitivity
	Specificity
	PPV
	Balanced Acc.
	AUC
	Sensitivity
	Specificity
	PPV
	Balanced Acc.

	Random Forest
	0.49 
	40
	49
	40
	45
	0.65
	79
	52
	41
	66

	BiMM
	0.52
	30
	80
	56
	55
	0.65
	78
	53
	42
	66

	MERF
	0.53
	60
	54
	53
	57
	0.65
	75
	55
	42
	65

	ΔSOFA (≥2)
	0.63
	43
	69
	54
	56
	0.63
	60
	55
	36
	58

	Sepsis (+/-)
	0.62
	70
	54
	57
	62
	0.59
	76
	41
	36
	59

	SIRS (≥2)
	0.66
	80
	29
	49
	55
	0.55
	78
	24
	31
	51

	NEWS-2 (≥5)
	0.69
	63
	51
	53
	57
	0.62 
	78
	36
	34
	57

	PBS (≥6)
	0.60
	87
	29
	51
	58
	0.67
	96
	25
	35
	61

	qPitt (≥3)
	0.58
	33
	71
	50
	52
	0.68
	69
	53
	39
	61


Note: Patients were stratified according to receipt of Gram-negative–active empiric antibiotics before blood culture collection. Values for sensitivity, specificity, PPV, and balanced accuracy are presented as percentages.
Abbreviations: AUC, area under the receiver operating characteristic curve; BC, blood culture; BiMM, binomial mixed model; GN, Gram-negative; MERF, mixed-effects random forest; PBS, Pitt bacteremia score; PPV, positive predictive value; qPitt, quick Pitt bacteremia score; SIRS, systemic inflammatory response syndrome; SOFA, Sequential Organ Failure Assessment.
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	7a
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	13b
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