Table S1. Baseline characteristics of the short-term cohort stratified by recovery outcome. 
Comprehensive baseline demographic, clinical, microbiological and treatment characteristics of the short-term cohort stratified according to Day 3 recovery status (full recovery versus no failure to recover), including all 18 Charlson Comorbidity Index (CCI) variables and categories corresponding to missing or unknown data. Continuous variables are presented as median (interquartile range) and categorical variables as number (%). For descriptive presentation, organ-specific SOFA sub-scores are shown as binary variables (0 versus ≥1). P-values correspond to univariate comparisons between outcome groups and were calculated using two-sided Mann–Whitney U tests for continuous variables and Pearson’s chi-squared tests for categorical variables. For binary variables, Fisher’s exact test was additionally performed as a sensitivity analysis and yielded concordant results. For variables violating chi-squared test assumptions, p-values should be interpreted descriptively.

	Variable 
	Total  
(n = 349) 
	Full Recovery 
(n = 138) 
	Failure to Recover
(n = 211) 
	p-value 

	Numerical values 
Median (IQR) 

	Age at diagnosis (years) 
	65.08 (51.02–73.97) 
	58.80 (43.35–70.32) 
	66.65 (54.25–75.94) 
	<0.001 

	Weight (kg) 
Missing  
	75.00 (65.00–85.00) 
1 
	75.00 (62.00–83.00) 
1 
	75.00 (67.00–85.00) 
	0.294 

	Height (m) 
Missing  
	1.69 (1.62–1.75) 
1 
	1.68 (1.60–1.74) 
1 
	1.70 (1.64–1.76) 
	0.020 

	BMI (kg/m²) 
Missing  
	25.52 (23.45–28.81) 
1 
	25.54 (23.34–28.70) 
1 
	25.51 (23.65–29.10) 
	0.761 

	SOFA total day 0 
	2.00 (1.00–3.00) 
	1.00 (0.00–2.00) 
	3.00 (2.00–5.00) 
	<0.001 

	Categorical Variable 
N (%) 

	Individual SOFA component scores on day 0 (0 vs ≥1)  

	Respiration 

	SOFA = 0  
	259 (74.2%) 
	125 (90.6%) 
	134 (63.5%) 
	<0.001

	SOFA ≥ 1  
	84 (24.1%) 
	9 (6.5%) 
	75 (35.5%) 
	

	Unknown 
	6 (1.7%) 
	4 (2.9%) 
	2 (0.9%) 
	

	Coagulation 

	SOFA = 0  
	248 (71.1%) 
	115 (83.3%) 
	133 (63.0%) 
	<0.001 

	SOFA ≥ 1  
	101 (28.9%) 
	23 (16.7%) 
	78 (37.0%) 
	

	Liver  

	SOFA = 0  
	296 (84.8%) 
	122 (88.4%) 
	174 (82.5%) 
	0.038

	SOFA ≥ 1  
	51 (14.6%) 
	14 (10.1%) 
	37 (17.5%) 
	

	Unknown 
	2 (0.6%) 
	2 (1.4%) 
	0 (0.0%) 
	

	Cardiovascular 

	SOFA = 0  
	282 (80.8%) 
	127 (92.0%) 
	155 (73.5%) 
	<0.001 

	SOFA ≥ 1  
	67 (19.2%) 
	11 (8.0%) 
	56 (26.5%) 
	

	Central nervous system (CNS) 

	SOFA = 0  
	242 (69.3%) 
	122 (88.4%) 
	120 (56.9%) 
	<0.001

	SOFA ≥ 1  
	102 (29.2%) 
	13 (9.4%) 
	89 (42.2%) 
	

	Unknown 
	5 (1.4%) 
	3 (2.2%) 
	2 (0.9%) 
	

	Renal 

	SOFA = 0  
	152 (43.6%) 
	97 (70.3%) 
	55 (26.1%) 
	<0.001 

	SOFA ≥ 1  
	197 (56.4%) 
	41 (29.7%) 
	156 (73.9%) 
	

	Sex 

	Female 
	157 (45.0%) 
	73 (52.9%) 
	84 (39.8%) 
	0.022 

	Male 
	192 (55.0%) 
	65 (47.1%) 
	127 (60.2%) 
	

	ORENUC 

	ORENUC: No known risk 

	Yes 
	29 (8.3%) 
	17 (12.3%) 
	12 (5.7%) 
	0.046 

	No 
	320 (91.7%) 
	121 (87.7%) 
	199 (94.3%) 
	

	ORENUC: recurrent UTI risk 

	Yes 
	67 (19.2%) 
	24 (17.4%) 
	43 (20.4%) 
	0.580 

	No 
	282 (80.8%) 
	114 (82.6%) 
	168 (79.6%) 
	

	ORENUC: extra-urogenital risk 

	Yes 
	87 (24.9%) 
	30 (21.7%) 
	57 (27.0%) 
	0.324 

	No 
	262 (75.1%) 
	108 (78.3%) 
	154 (73.0%) 
	

	ORENUC: nephropathic risk 

	Yes 
	27 (7.7%) 
	4 (2.9%) 
	23 (10.9%) 
	0.011 

	No 
	322 (92.3%) 
	134 (97.1%) 
	188 (89.1%) 
	

	ORENUC: urological resolvable risk 

	Yes 
	244 (69.9%) 
	89 (64.5%) 
	155 (73.5%) 
	0.096 

	No 
	105 (30.1%) 
	49 (35.5%) 
	56 (26.5%) 
	

	ORENUC: permanent catheter 

	Yes 
	68 (19.5%) 
	15 (10.9%) 
	53 (25.1%) 
	0.002 

	No 
	281 (80.5%) 
	123 (89.1%) 
	158 (74.9%) 
	

	Part of Charlson Comorbidity Index (CCI) 

	Myocardial infarction 

	Yes 
	10 (2.9%) 
	4 (2.9%) 
	6 (2.8%) 
	1.000

	No 
	339 (97.1%) 
	134 (97.1%) 
	205 (97.2%) 
	

	Hemiplegia 

	Yes 
	9 (2.6%) 
	5 (3.6%) 
	4 (1.9%) 
	0.516

	No 
	340 (97.4%) 
	133 (96.4%) 
	207 (98.1%) 
	

	Connective tissue disease 

	Yes 
	2 (0.6%) 
	1 (0.7%) 
	1 (0.5%) 
	1.000

	No 
	347 (99.4%) 
	137 (99.3%) 
	210 (99.5%) 
	

	Mild liver disease 

	Yes 
	2 (0.6%) 
	0 (0.0%) 
	2 (0.9%) 
	0.673

	No 
	347 (99.4%) 
	138 (100.0%) 
	209 (99.1%) 
	

	Moderate/severe liver damage 

	Yes 
	1 (0.3%) 
	0 (0.0%) 
	1 (0.5%) 
	1.000

	No 
	348 (99.7%) 
	138 (100.0%) 
	210 (99.5%) 
	

	Ulcer disease 

	Yes 
	13 (3.7%) 
	3 (2.2%) 
	10 (4.7%) 
	0.343 

	No 
	336 (96.3%) 
	135 (97.8%) 
	201 (95.3%) 
	

	Diabetes with end-organ disease 

	Yes 
	7 (2.0%) 
	1 (0.7%) 
	6 (2.8%) 
	0.322

	No 
	342 (98.0%) 
	137 (99.3%) 
	205 (97.2%) 
	

	Moderate/severe renal disease 

	Yes 
	34 (9.7%) 
	5 (3.6%) 
	29 (13.7%) 
	0.003 

	No 
	315 (90.3%) 
	133 (96.4%) 
	182 (86.3%) 
	

	Any tumour 

	Yes 
	65 (18.6%) 
	11 (8.0%) 
	54 (25.6%) 
	<0.001 

	No 
	284 (81.4%) 
	127 (92.0%) 
	157 (74.4%) 
	

	Metastatic tumour 

	Yes 
	14 (4.0%) 
	3 (2.2%) 
	11 (5.2%) 
	0.256 

	No 
	335 (96.0%) 
	135 (97.8%) 
	200 (94.8%) 
	

	Leukaemia 

	Yes 
	2 (0.6%) 
	1 (0.7%) 
	1 (0.5%) 
	1.000

	No 
	347 (99.4%) 
	137 (99.3%) 
	210 (99.5%) 
	

	Lymphoma 

	Yes 
	1 (0.3%) 
	1 (0.7%) 
	0 (0.0%) 
	0.830* 

	No 
	348 (99.7%) 
	137 (99.3%) 
	211 (100.0%) 
	

	Peripheral vascular disease 

	Yes 
	38 (10.9%) 
	16 (11.6%) 
	22 (10.4%) 
	0.868 

	No 
	311 (89.1%) 
	122 (88.4%) 
	189 (89.6%) 
	

	Chronic pulmonary disease 

	Yes 
	34 (9.7%) 
	10 (7.2%) 
	24 (11.4%) 
	0.277 

	No 
	315 (90.3%) 
	128 (92.8%) 
	187 (88.6%) 
	

	Congestive heart failure 

	Yes 
	24 (6.9%) 
	6 (4.3%) 
	18 (8.5%) 
	0.196 

	No 
	325 (93.1%) 
	132 (95.7%) 
	193 (91.5%) 
	

	Diabetes 

	Yes 
	85 (24.4%) 
	31 (22.5%) 
	54 (25.6%) 
	0.590 

	No 
	264 (75.6%) 
	107 (77.5%) 
	157 (74.4%) 
	

	Dementia 

	Yes 
	16 (4.6%) 
	3 (2.2%) 
	13 (6.2%) 
	0.139 

	No 
	333 (95.4%) 
	135 (97.8%) 
	198 (93.8%) 
	

	AIDS 

	Yes 
	0 (0.0%) 
	0 (0.0%) 
	0 (0.0%) 
	(N/A) 

	No 
	349 (100.0%) 
	138 (100.0%) 
	211 (100.0%) 
	

	Urine culture 

	UC performed 

	Yes 
	333 (95.4%) 
	131 (94.9%) 
	202 (95.7%) 
	0.928 

	No 
	16 (4.6%) 
	7 (5.1%) 
	9 (4.3%) 
	

	E. coli 

	Yes 
	178 (51.0%) 
	84 (60.9%) 
	94 (44.5%) 
	0.007 

	No 
	155 (44.4%) 
	47 (34.1%) 
	108 (51.2%) 
	

	Unknown 
	16 (4.6%) 
	7 (5.1%) 
	9 (4.3%) 
	

	Klebsiella sp. 

	Yes 
	55 (15.8%) 
	17 (12.3%) 
	38 (18.0%) 
	0.353 

	No 
	278 (79.7%) 
	114 (82.6%) 
	164 (77.7%) 
	

	Unknown 
	16 (4.6%) 
	7 (5.1%) 
	9 (4.3%) 
	

	Enterococcus sp. 

	Yes 
	44 (12.6%) 
	14 (10.1%) 
	30 (14.2%) 
	0.516 

	No 
	289 (82.8%) 
	117 (84.8%) 
	172 (81.5%) 
	

	Proteus sp. 

	Yes 
	22 (6.3%) 
	7 (5.1%) 
	15 (7.1%) 
	0.711 

	No 
	311 (89.1%) 
	124 (89.9%) 
	187 (88.6%) 
	

	Enterobacter sp. 

	Yes 
	25 (7.2%) 
	7 (5.1%) 
	18 (8.5%) 
	0.454 

	No 
	308 (88.3%) 
	124 (89.9%) 
	184 (87.2%) 
	

	Pseudomonas aeruginosa 

	Yes 
	13 (3.7%) 
	3 (2.2%) 
	10 (4.7%) 
	0.445 

	No 
	320 (91.7%) 
	128 (92.8%) 
	192 (91.0%) 
	

	Unknown 
	16 (4.6%) 
	7 (5.1%) 
	9 (4.3%) 
	

	Other pathogen 

	Yes 
	36 (10.3%) 
	12 (8.7%) 
	24 (11.4%) 
	0.693 

	No 
	297 (85.1%) 
	119 (86.2%) 
	178 (84.4%) 
	

	Unknown 
	16 (4.6%) 
	7 (5.1%) 
	9 (4.3%) 
	

	Antibiotic susceptibility status

	MDR
	88 (25.2%)
	22 (15.9%)
	66 (31.3%)
	0.0027*

	Not MDR
	97 (27.8%)
	36 (26.1%)
	61 (28.9%)
	

	Pan susceptible 
	120 (34.4%)
	60 (43.5%)
	60 (28.4%)
	

	Unknown 
	44 (12.6%)
	20 (14.5%)
	24 (11.4%)
	

	Antibiotic spectrum at day 0

	Broad only
	219 (62.8%)
	83 (60.1%)
	136 (64.5%)
	0.685

	Both
	58 (16.6%)
	24 (17.4%)
	34 (16.1%)
	

	Narrow only
	71 (20.3%)
	31 (22.5%)
	40 (19.9%)
	



Table S2. Distribution of SOFA scores in short-term and long-term cohorts stratified by recovery outcome. Distribution of Sequential Organ Failure Assessment (SOFA) total scores and organ-specific sub-scores in short-term (Day 3) and long-term (Day 30) cohorts, stratified by outcome (full recovery vs failure to recover). Values are presented as median (interquartile range). P-values were calculated using univariate comparisons between outcome groups. Missing values are reported separately.
	Short-term cohort SOFAs (numerical representation)

	Variable
	Total 
(n = 349)
	Full Recovery
(n = 138)
	Failure to Recover
(n = 211)
	p-value

	Respiration
Missing
	0 (0–0)
6
	0 (0–0)
4
	0 (0–1)
2
	<0.001

	Coagulation
	0 (0–1)
	0 (0–0)
	0 (0–1)
	<0.001

	Liver
Missing
	0 (0–0)
2
	0 (0–0)
2
	0 (0–0)
	0.075

	Cardiovascular
	0 (0–0)
	0 (0–0)
	0 (0–1)
	<0.001

	CNS
Missing
	0 (0–1)
5
	0 (0–0)
3
	0 (0–1)
2
	<0.001

	Renal
	1 (0–1)
	0 (0–1)
	1 (0–2)
	<0.001

	Total
	2.00 (1.00–3.00)
	1.00 (0.00–2.00)
	3.00 (2.00–5.00)
	<0.001

	Long-term cohort SOFAs (numerical representation)

	Variable
	Total
(n = 233)
	Full Recovery
(n = 134)
	Failure to Recover
(n = 99)
	p-value

	Respiration
Missing
	0 (0–1)
3
	0 (0–0)
2
	0 (0–1)
1
	<0.001

	Coagulation
	0 (0–1)
	0 (0–1)
	0 (0–1)
	0.567

	Liver
	0 (0–0)
	0 (0–0)
	0 (0–0)
	0.782

	Cardiovascular
	0 (0–0)
	0 (0–0)
	0 (0–0)
	0.603

	CNS
Missing
	0 (0–1)
3
	0 (0–0)
2
	1 (0–1)
1
	<0.001

	Renal
	1 (0–1)
	1 (0–1)
	1 (0–2)
	<0.001

	Total
	2 (1, 4)
	1 (0, 3)
	3 (2, 5)
	<0.001



Table S3. Baseline characteristics of the long-term cohort stratified by recovery outcome. 
Baseline demographic, clinical, microbiological and treatment characteristics of the long-term cohort are shown for the overall population and stratified according to Day 30 recovery status (full recovery versus failure to recover). Continuous variables are presented as median (interquartile range) and categorical variables as number (%). For descriptive presentation only, organ-specific SOFA sub-scores were dichotomised (0 versus ≥1) to indicate the absence or presence of organ dysfunction. Categories corresponding to missing or unknown values are included where applicable. P-values correspond to univariate comparisons between outcome groups and were calculated using two-sided Mann–Whitney U tests for continuous variables and Pearson’s chi-squared tests for categorical variables. For binary variables, Fisher’s exact test was additionally performed as a sensitivity analysis and yielded concordant results. For variables violating chi-squared test assumptions, p-values should be interpreted descriptively. Abbreviations: SOFA, Sequential Organ Failure Assessment; CCI, Charlson Comorbidity Index; MDR, multidrug resistance.

	Variable
	Total
(n = 233)
	Full Recovery
(n = 134)
	Failure to Recover
(n = 99)
	p-value

	Numerical Values
Median (IQR)

	Patient age
	64.9 (51.2, 74.5)
	62.7 (49.7, 71.1)

	67.6 (55.3, 77.2)

	0.002


	Weight (kg)
	75.0 (65.0, 85.0)
	75.0 (65.0, 87.0)
	75.0 (65.0, 83.5)
	0.614

	Missing 
	1
	1
	
	

	Height (m)
	1.70 (1.62, 1.76)
	1.68 (1.62, 1.76)
	1.70 (1.63, 1.76)
	0.321

	Missing 
	1
	1
	
	

	BMI (kg/m²)
	25.3 (23.4, 28.7)
	25.4 (23.7, 29.4)
	25.2 (23.4, 27.5)
	0.227

	Missing 
	1
	1
	
	

	SOFA total day 0
	2 (1, 4) 
	1 (0, 3)
	3 (2, 5)
	<0.001

	Categorical Variable
N (%)

	Individual SOFA component scores on day 0 (0 vs ≥1)

	Respiration 

	SOFA = 0
	169 (72.5%)
	110 (82.1%)
	59 (59.6%)
	<0.001*

	SOFA ≥ 1
	61 (26.2%)
	22 (16.4%)
	39 (39.4%)
	

	Unknown
	3 (1.3%)
	2 (1.5%)
	1 (1.0%)
	

	Coagulation

	SOFA = 0
	163 (70.0%)
	96 (71.6%)
	67 (67.7%)
	0.611

	SOFA ≥ 1
	70 (30.0%)
	38 (28.4%)
	32 (32.3%)
	

	Liver

	SOFA = 0
	196 (84.1%)
	112 (83.6%)
	84 (84.8%)
	0.936

	SOFA ≥ 1
	37 (15.9%)
	22 (16.4%)
	15 (15.2%)
	

	Cardiovascular

	SOFA = 0
	189 (81.1%)
	110 (82.1%)
	79 (79.8%)
	0.785

	SOFA ≥ 1
	44 (18.9%)
	24 (17.9%)
	20 (20.2%)
	

	Central nervous system (CNS)

	SOFA = 0
	154 (66.1%)
	109 (81.3%)
	45 (45.5%)
	<0.001*

	SOFA ≥ 1
	76 (32.6%)
	23 (17.2%)
	53 (53.5%)
	

	Unknown
	3 (1.3%)
	2 (1.5%)
	1 (1.0%)
	

	Renal

	SOFA = 0
	93 (39.9%)
	65 (48.5%)
	28 (28.3%)
	0.003

	SOFA ≥ 1
	140 (60.1%)
	69 (51.5%)
	71 (71.7%)
	

	Sex

	Female
	109 (46.8%)
	68 (50.7%)
	41 (41.4%)
	0.201

	Male
	124 (53.2%)
	66 (49.3%)
	58 (58.6%)
	

	ORENUC

	ORENUC: no known risk factors

	Yes
	16 (6.9%)
	12 (9.0%)
	4 (4.0%)
	0.228

	No
	217 (93.1%)
	122 (91.0%)
	95 (96.0%)
	

	ORENUC: recurrent UTI risk

	Yes
	43 (18.5%)
	25 (18.7%)
	18 (18.2%)
	1.000

	No
	190 (81.5%)
	109 (81.3%)
	81 (81.8%)
	

	ORENUC: extra-urogenital risk

	Yes
	55 (23.6%)
	28 (20.9%)
	27 (27.3%)
	0.329

	No
	178 (76.4%)
	106 (79.1%)
	72 (72.7%)
	

	ORENUC: nephropathic risk

	Yes
	25 (10.7%)
	4 (3.0%)
	21 (21.2%)
	<0.001

	No
	208 (89.3%)
	130 (97.0%)
	78 (78.8%)
	

	ORENUC: urological resolvable risk

	Yes
	175 (75.1%)
	97 (72.4%)
	78 (78.8%)
	0.335

	No
	58 (24.9%)
	37 (27.6%)
	21 (21.2%)
	

	ORENUC: permanent catheter

	Yes
	39 (16.7%)
	20 (14.9%)
	19 (19.2%)
	0.493

	No
	194 (83.3%)
	114 (85.1%)
	80 (80.8%)
	

	Part of Charlson Comorbidity Index (CCI)

	Myocardial infarction

	No
	225 (96.6%)
	127 (94.8%)
	98 (99.0%)
	0.167*

	Yes
	8 (3.4%)
	7 (5.2%)
	1 (1.0%)
	

	Hemiplegia

	No
	228 (97.9%)
	132 (98.5%)
	96 (97.0%)
	0.731*

	Yes
	5 (2.1%)
	2 (1.5%)
	3 (3.0%)
	

	Connective tissue disease

	No
	231 (99.1%)
	133 (99.3%)
	98 (99.0%)
	1.000*

	Yes
	2 (0.9%)
	1 (0.7%)
	1 (1.0%)
	

	Mild liver disease

	No
	231 (99.1%)
	133 (99.3%)
	98 (99.0%)
	1.000*

	Yes
	2 (0.9%)
	1 (0.7%)
	1 (1.0%)
	

	Moderate/severe liver damage

	No
	232 (99.6%)
	133 (99.3%)
	99 (100.0%)
	1.000*

	Yes
	1 (0.4%)
	1 (0.7%)
	0 (0.0%)
	

	Ulcer disease

	No
	223 (95.7%)
	128 (95.5%)
	95 (96.0%)
	1.000*

	Yes
	10 (4.3%)
	6 (4.5%)
	4 (4.0%)
	

	Diabetes with end-organ damage

	No
	227 (97.4%)
	133 (99.3%)
	94 (94.9%)
	0.103*

	Yes
	6 (2.6%)
	1 (0.7%)
	5 (5.1%)
	

	Moderate/severe renal disease

	No
	207 (88.8%)
	128 (95.5%)
	79 (79.8%)
	<0.001

	Yes
	26 (11.2%)
	6 (4.5%)
	20 (20.2%)
	

	Any tumour

	No
	190 (81.5%)
	118 (88.1%)
	72 (72.7%)
	0.005

	Yes
	43 (18.5%)
	16 (11.9%)
	27 (27.3%)
	

	Metastatic tumour

	No
	221 (94.8%)
	132 (98.5%)
	89 (89.9%)
	0.008

	Yes
	12 (5.2%)
	2 (1.5%)
	10 (10.1%)
	

	Leukaemia

	No
	232 (99.6%)
	133 (99.3%)
	99 (100.0%)
	1.000*

	Yes
	1 (0.4%)
	1 (0.7%)
	0 (0.0%)
	

	Lymphoma

	No
	233 (100.0%)
	134 (100.0%)
	99 (100.0%)
	(N/A)

	Peripheral vascular disease

	No
	206 (88.4%)
	123 (91.8%)
	83 (83.8%)
	0.095

	Yes
	27 (11.6%)
	11 (8.2%)
	16 (16.2%)
	

	Chronic pulmonary disease

	No
	212 (91.0%)
	120 (89.6%)
	92 (92.9%)
	0.510

	Yes
	21 (9.0%)
	14 (10.4%)
	7 (7.1%)
	

	Congestive heart failure

	No
	214 (91.8%)
	124 (92.5%)
	90 (90.9%)
	0.836

	Yes
	19 (8.2%)
	10 (7.5%)
	9 (9.1%)
	

	Diabetes

	No
	180 (77.3%)
	104 (77.6%)
	76 (76.8%)
	1.000

	Yes
	53 (22.7%)
	30 (22.4%)
	23 (23.2%)
	

	Dementia

	No
	220 (94.4%)
	129 (96.3%)
	91 (91.9%)
	0.254

	Yes
	13 (5.6%)
	5 (3.7%)
	8 (8.1%)
	

	AIDS

	No
	233 (100.0%)
	134 (100.0%)
	99 (100.0%)
	(N/A)

	Urine culture

	UC performed

	Yes
	220 (94.4%)
	124 (92.5%)
	96 (97.0%)
	0.243

	No
	13 (5.6%)
	10 (7.5%)
	3 (3.0%)
	

	E. coli

	Yes
	117 (50.2%)
	79 (59.0%)
	38 (38.4%)
	0.001


	No
	103 (44.2%)
	45 (33.6%)
	58 (58.6%)
	

	Unknown
	13 (5.6%)
	10 (7.5%)
	3 (3.0%)
	

	Klebsiella sp.

	Yes
	40 (17.2%)
	20 (14.9%)
	20 (20.2%)
	0.231


	No
	180 (77.3%)
	104 (77.6%)
	76 (76.8%)
	

	Unknown
	13 (5.6%)
	10 (7.5%)
	3 (3.0%)
	

	Enterococcus sp.

	Yes
	28 (12.0%)
	11 (8.2%)
	17 (17.2%)
	0.051


	No
	192 (82.4%)
	113 (84.3%)
	79 (79.8%)
	

	Unknown
	13 (5.6%)
	10 (7.5%)
	3 (3.0%)
	

	Proteus sp.

	Yes
	11 (4.7%)
	5 (3.7%)
	6 (6.1%)
	0.261


	No
	209 (89.7%)
	119 (88.8%)
	90 (90.9%)
	

	Unknown
	13 (5.6%)
	10 (7.5%)
	3 (3.0%)
	

	Enterobacter sp.

	Yes
	20 (8.6%)
	9 (6.7%)
	11 (11.1%)
	0.193


	No
	200 (85.8%)
	115 (85.8%)
	85 (85.9%)
	

	Unknown
	13 (5.6%)
	10 (7.5%)
	3 (3.0%)
	

	Pseudomonas aeruginosa

	Yes
	9 (3.9%)
	5 (3.7%)
	4 (4.0%)
	0.346


	No
	211 (90.6%)
	119 (88.8%)
	92 (92.9%)
	

	Unknown
	13 (5.6%)
	10 (7.5%)
	3 (3.0%)
	

	Other pathogen

	Yes
	25 (10.7%)
	12 (9.0%)
	13 (13.1%)
	0.231


	No
	195 (83.7%)
	112 (83.6%)
	83 (83.8%)
	

	Unknown
	13 (5.6%)
	10 (7.5%)
	3 (3.0%)
	

	Antibiotic susceptibility status 

	MDR
	55 (23.6%)
	21 (15.7%)
	34 (34.3%)
	0.006*

	Not MDR
	66 (28.3%)
	39 (29.1%)
	27 (27.3%)
	

	Pan susceptible 
	82 (35.2%)
	56 (41.8%)
	26 (26.3%)
	

	Unknown 
	30 (12.9%)
	18 (13.4%)
	12 (12.1%)
	

	Antibiotic spectrum at day 0

	Broad only
	137 (58.8%)
	77 (57.5%)
	60 (60.6%)
	0.578


	Both
	50 (21.5%)
	27 (20.1%)
	23 (23.2%)
	

	Narrow only
	45 (19.3%)
	29 (21.6%)
	16 (16.2%)
	





Table S4. Microbiological pathogen categories identified in the SERPENS cohort.
 Categories of pathogens isolated from urine or blood cultures in the study cohort.

	Pathogen-specific categories
	E. coli
Klebsiella sp.
Enterococcus sp.             
Proteus sp.                   
Enterobacter sp.              
Pseudomonas aeruginosa
Acinetoacter sp.
Staphylococcus aureus
Candida sp.
Morganella sp.
Citrobacter sp.
Proteus sp.

	Grouped pathogen categories
	Other gram-positive cocci.
Other enterobacteriaceae.
Other bacteria



Table S5. Classification of antibiotic classes according to antimicrobial spectrum group.
Antibiotic classes administered within the first 24 hours following confirmed urosepsis diagnosis (Day 0) were grouped according to antimicrobial spectrum activity to derive the patient-level antibiotic exposure variable used for modelling. Patients were classified as receiving broad-spectrum therapy if at least one broad-spectrum agent was administered, narrow-spectrum therapy if only narrow-spectrum agents were administered, and combined therapy if agents from both categories were present. Classification was mutually exclusive and exhaustive at the patient level. *Penicillins included both narrow- and broad-spectrum agents and were therefore classified according to the specific antibiotic administered prior to grouping.

	Spectrum group
	Antibiotic class

	Broad spectrum only
	  Carbapenems 
  3rd generation cephalosporins 
  4th generation cephalosporins 
  5th generation cephalosporins 
  Glycopeptides 
  Monobactams 
  Polypeptides 
  Aminoglycosides 
  Piperacillin/tazobactam*

	Narrow spectrum only
	  1st generation cephalosporins 
  2nd generation cephalosporins 
  Penicillins* (except Piperacillin/tazobactam) 
  Nitrofurans 
  Quinolones 
  Sulfonamides 
  Tetracyclines 
  Lincosamides 
  Antimycobacterials, and other unclassified agents



*Penicillins were classified at the agent level, with Piperacillin/tazobactam reclassified as broad
Table S6. ORENUC classification of host-related risk factors in urosepsis. Classification of host-related risk factors according to the ORENUC system, including no known risk (O), recurrent UTI risk (R), extra-urogenital risk (E), nephropathic risk (N), urological resolvable risk (U), and permanent urinary catheter (C), with corresponding clinical components.

	Risk factor group
	Components

	No known risk factor (O)
	N/A

	Recurrent UTI risk (R)
	Sexual behaviour and contraceptive devices
Hormone deficiency in postmenopausal women
Secretory type of certain blood groups Controlled diabetes mellitus

	Extra-urogenital risk (E)
	Pregnancy
Male gender
Uncontrolled diabetes mellitus
Connective tissue disease
Immunosuppression

	Nephropathic risk (N)
	Relevant renal insufficiency
Polycystic nephropathy

	Urological resolvable risk (which can be resolved during therapy) (U)
	Ureteral obstruction
Transient or short-term urinary catheter Controlled neurogenic bladder dysfunction
Urological surgery

	Permanent urinary catheter (C)
	Long term urinary catheter
Non-resolvable urinary obstruction
Badly controlled neurogenic bladder



Table S7. Hyperparameter search space for model optimisation. Hyperparameters and corresponding values evaluated during model optimisation for logistic regression and XGBoost models.

	Model
	Hyperparameter
	Values tested

	Logistic regression
	Penalty (penalty)
	L1, L2

	
	Regularisation strength (C)
	0.01, 0.1, 1.0, 10.0, 100.0

	XGBoost
	Maximum tree depth (max_depth)
	3, 5, 7

	
	Learning rate (learning_rate)
	0.01, 0.1, 0.2

	
	Column subsampling per tree (colsample_bytree)
	0.8, 1.0




[image: ]

Figure S1. Confusion matrices for total SOFA-based models at a fixed classification threshold.
Confusion matrices for logistic regression and XGBoost models using total SOFA inputs for short-term (Day 3) and long-term (Day 30) prediction, evaluated on the held-out test set at a probability threshold of 0.5. Panels correspond to (a) logistic regression Day 3, (b) XGBoost Day 3, (c) logistic regression Day 30, and (d) XGBoost Day 30. Cell values indicate true negatives (TN), false positives (FP), false negatives (FN), and true positives (TP), with 95% bootstrap confidence intervals.
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A Logistic regression short-term using total SOFA
Full test set (threshold=0.5)
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B XGBoost short-term using total SOFA
Full test set (threshold=0.5)
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C Logistic regression long-term using total SOFA
Full test set (threshold=0.5)
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D XGBoost long-term using total SOFA
Full test set (threshold=0.5)
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