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Supplementary Fig. 1: Number of isolates analyzed for each study site. Hospital 1 (n=52), Hospital 2 (n=292), Hospital 3 (n=17), Hospital 4 (n=164) and Hospital 5 (n=118) for BLOOMY (blue) and PREDICT (green) study phase.
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Supplementary Fig. 2: Distribution of MLST (A-B) and spa (C) types. A. Training vs. validation cohort. B. Total cohort with illustration of study site (n=643). C. Training vs. validation cohort. Overall, 61 distinct MLST types and 232 spa types were identified. Numbers are displayed as total amount of isolates.
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Supplementary Fig. 3: Functional network analysis using the STRING database. UniRef100 traits formed five networks based on associations in curated databases, experimentally determined functional connections, gene neighborhood, and co-occurrence across genomes, suggesting a similar regulatory background. Colors of nodes represent their associated influence on in-hospital mortality (purple = increased in-hospital mortality; green = decreased in-hospital mortality). Percentage values in brackets indicate the amino acid identity to the closest homologue found in the database.
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Supplementary Table 1: Patient demographics and S. aureus specific features. Displayed are absolute and relative numbers of epidemiological and clinical parameters and limits of 95% confidence intervals (CI). Numbers are shown for the total cohort as well as the training and validation cohort. Level of significance assessing the distribution of features between the training and validation cohort was calculated by Chi Square test or t-test. Non-significant p values (p>0.05) display homogeneity between the two cohorts.

B.
A.
D.
C. 


Supplementary Table 2: Performance of clinical parameters on in-hospital mortality prediction in a multiple logistic regression analysis. Significance is assumed for p≤0.05. A. Analysis of variance (ANOVA) of all incorporated confounding clinical parameters. B. Analysis of variance (ANOVA) of significant clinical parameters. C. AUC (area under the curve) results from ANOVA incorporating PBS (Pitt bacteremia score), CCI (Charlson comorbidity index) and sex. D. ROC (Receiver Operating Characteristic) curve from training (red) and validation data (blue) from ANOVA, incorporating PBS, CCI and sex as decisive clinical parameters.


Supplementary Table 3: Full list of significantly associated traits on in-hospital mortality in S. aureus bacteremia, including their abundance, type of association, their trait associated in-hospital mortality rate, suggested site of action, rank achieved in the Scoary2 pipeline and clustering with other traits in the absence/presence matrix.


Supplementary Table 4: Output of the Scoary2 analytic pipeline after incorporating the same input used for the training cohort in model A and feeding the maximum likelihood tree of the analyzed cohort for phylogenetic background correction. Significant UniRef100 factors identified in Scoary2 (represented by p≤0.05 in fq*ep) are colored in orange, 77 significant UniRef100 trait of our statistical model are colored in blue.


Supplementary Table 5: Absence-presence matrix of UniRef100 traits across the study isolates. Columns are sorted traits associated with increased in-hospital mortality (left, red headings) and decreased in-hospital mortality (right, green headings). From left to right, traits associated with increased in-hospital mortality are arranged in ascending abundance, and traits associated with decreased in-hospital mortality in descending abundance. Arrows indicate the top 10 traits. The second spreadsheet displays contig localization of traits with start and end nucleotide. 


Supplementary Table 6: Clinical metadata used for the analysis. The second spreadsheet lists the field names with their respective meaning. (NA = information not available)
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Demographics 

     Age, mean ± SD (min; max) 66.0  ± 15.2 (19; 97)

65.5 ± 15.1 (19; 97) 67.6 ± 15.1 (19; 96)

          0 - 20

4

0.006

0.002 0.016 2

0.004

0.001 0.015 2

0.012

0.002 0.044

          21 - 40

39

0.061

0.043 0.082 31

0.064

0.044 0.090 8

0.050

0.022 0.096

          41 - 60

171

0.266

0.232 0.302 140

0.290

0.250 0.333 31

0.193

0.135 0.262

          61 - 80

316

0.491

0.452 0.531 230

0.477

0.432 0.523 86

0.534

0.454 0.613

          81 - 100

113

0.176

0.147 0.207 79

0.164

0.132 0.200 34

0.211

0.151 0.282

     Sex

          Female 217 0.337

0.301 0.375

164 0.340

0.298 0.384

53 0.329

0.257 0.408

          Male 426 0.663

0.625 0.699

318 0.660

0.616 0.702

108 0.671

0.592 0.743

Study site

     Hospital 1

52

0.081

0.061 0.105 37

0.077

0.055 0.104 15

0.093

0.053 0.149

     Hospital 2

292

0.454

0.415 0.494 214

0.444

0.399 0.490 78

0.484

0.405 0.564

     Hospital 3

17

0.026

0.015 0.042 14

0.029

0.016 0.048 3

0.019

0.004 0.053

     Hospital 4

164

0.255

0.222 0.291 119

0.247

0.209 0.288 45

0.280

0.212 0.356

     Hospital 5

118

0.184

0.154 0.216 98

0.203

0.168 0.242 20

0.124

0.078 0.185

Acquisition type

     hospital acquired

254

0.395

0.357 0.434 196

0.407

0.362 0.452 58

0.360

0.286 0.440

     community acquired

389

0.605

0.566 0.643 286

0.593

0.548 0.638 103

0.640

0.560 0.714

Focus at discharge

     abdominal infection

19

0.030

0.018 0.046 14

0.029

0.016 0.048 5

0.031

0.010 0.071

     abdominal infection, invasive foreign material

3

0.005

0.001 0.014 2

0.004

0.001 0.015 1

0.006

0.000 0.034

     bone and joint infection

67

0.104

0.082 0.130 49

0.102

0.076 0.132 18

0.112

0.068 0.171

     bone and joint infection, invasive foreign material

13

0.020

0.011 0.034 11

0.023

0.011 0.040 2

0.012

0.002 0.044

     cardiovascular infection

82

0.128

0.103 0.156 63

0.131

0.102 0.164 19

0.118

0.073 0.178

     cardiovascular infection, invasive foreign material

178

0.277

0.243 0.313 130

0.270

0.231 0.312 48

0.298

0.229 0.375

     cerebral infection

6

0.009

0.003 0.020 4

0.008

0.002 0.021 2

0.012

0.002 0.044

     cerebral infection, invasive foreign material

1

0.002

0.000 0.009 1

0.002

0.000 0.012 0

0.000

0.000 0.023

     pulmonary infection

74

0.115

0.091 0.142 58

0.120

0.093 0.153 16

0.099

0.058 0.156

     skin and soft tissue infection

99

0.154

0.127 0.184 71

0.147

0.117 0.182 28

0.174

0.119 0.241

     skin and soft tissue infection, invasive foreign material

2

0.003

0.000 0.011 2

0.004

0.001 0.015 0

0.000

0.000 0.023

     urinary tract infection

26

0.040

0.027 0.059 18

0.037

0.022 0.058 8

0.050

0.022 0.096

     other

7

0.011

0.004 0.022 6

0.012

0.005 0.027 1

0.006

0.000 0.034

     unknown

66

0.103

0.080 0.129 53

0.110

0.083 0.141 13

0.081

0.044 0.134

Clinical presentation

     Cardiac arrest (at day 0 ± 48 hours)

          no

632

0.983

0.970 0.991 476

0.988

0.973 0.995 156

0.969

0.929 0.990

          yes

11

0.017

0.009 0.030 6

0.012

0.005 0.027 5

0.031

0.010 0.071

     Mechanical ventilation  (at day 0 ± 48 hours)

          no

567

0.882

0.854 0.906 426

0.884

0.852 0.911 141

0.876

0.815 0.922

          yes

71

0.110

0.087 0.137 53

0.110

0.083 0.141 18

0.112

0.068 0.171

          unknown

5

0.008

0.003 0.018 3

0.006

0.001 0.018 2

0.012

0.002 0.044

     Fever

          36,1 - 38,9°C

427

0.664

0.626 0.701 324

0.672

0.628 0.714 103

0.640

0.560 0.714

          35,1-36,0°C or 39,0-39,9°C

175

0.272

0.238 0.308 131

0.272

0.233 0.314 44

0.273

0.206 0.349

          ≤ 35°C or ≥ 40°C

41

0.064

0.046 0.086 27

0.056

0.037 0.080 14

0.087

0.048 0.142

     Mental status

          alert

482

0.750

0.714 0.783 363

0.753

0.712 0.791 119

0.739

0.664 0.805

          disoriented

84

0.131

0.106 0.159 62

0.129

0.100 0.162 22

0.137

0.088 0.200

          stuporous

28

0.044

0.029 0.062 23

0.048

0.030 0.071 5

0.031

0.010 0.071

          comatous

49

0.076

0.057 0.099 34

0.071

0.049 0.097 15

0.093

0.053 0.149

     Hypotension

          no

474

0.737

0.701 0.771 352

0.730

0.688 0.769 122

0.758

0.684 0.822

          yes

169

0.263

0.229 0.299 130

0.270

0.231 0.312 39

0.242

0.178 0.316

Risk factors

     Pitt Bacteremia Score (PBS)

          0

270

0.420

0.381 0.459 205

0.425

0.381 0.471 65

0.404

0.327 0.484

          1

135

0.210

0.179 0.244 95

0.197

0.162 0.235 40

0.248

0.184 0.323

          2

89

0.138

0.113 0.168 72

0.149

0.119 0.184 17

0.106

0.063 0.164

          3

48

0.075

0.056 0.098 37

0.077

0.055 0.104 11

0.068

0.035 0.119

          4

34

0.053

0.037 0.073 26

0.054

0.036 0.078 8

0.050

0.022 0.096

          5

7

0.011

0.004 0.022 6

0.012

0.005 0.027 1

0.006

0.000 0.034

          6

21

0.033

0.020 0.049 15

0.031

0.018 0.051 6

0.037

0.014 0.079

          7

2

0.003

0.000 0.011 2

0.004

0.001 0.015 0

0.000

0.000 0.023

          8

19

0.030

0.018 0.046 11

0.023

0.011 0.040 8

0.050

0.022 0.096

          9

6

0.009

0.003 0.020 4

0.008

0.002 0.021 2

0.012

0.002 0.044

          10

5

0.008

0.003 0.018 4

0.008

0.002 0.021 1

0.006

0.000 0.034

          11

0

0.000

0.000 0.006 0

0.000

0.000 0.008 0

0.000

0.000 0.023

          12

1

0.002

0.000 0.009 0

0.000

0.000 0.008 1

0.006

0.000 0.034

          13

3

0.005

0.001 0.014 3

0.006

0.001 0.018 0

0.000

0.000 0.023

          14

3

0.005

0.001 0.014 2

0.004

0.001 0.015 1

0.006

0.000 0.034

     Charlson Comorbidity Index (CCI)

          0

0

0.000

0.000 0.006 0

0.000

0.000 0.008 0

0.000

0.000 0.023

          1

44

0.068

0.050 0.091 36

0.075

0.053 0.102 8

0.050

0.022 0.096

          2

58

0.090

0.069 0.115 48

0.100

0.074 0.130 10

0.062

0.030 0.111

          3

66

0.103

0.080 0.129 50

0.104

0.078 0.134 16

0.099

0.058 0.156

          4

86

0.134

0.108 0.163 61

0.127

0.098 0.160 25

0.155

0.103 0.221

          5

74

0.115

0.091 0.142 56

0.116

0.089 0.148 18

0.112

0.068 0.171

          6

84

0.131

0.106 0.159 61

0.127

0.098 0.160 23

0.143

0.093 0.207

          7

53

0.082

0.062 0.106 37

0.077

0.055 0.104 16

0.099

0.058 0.156

          8

53

0.082

0.062 0.106 36

0.075

0.053 0.102 17

0.106

0.063 0.164

          9

34

0.053

0.037 0.073 30

0.062

0.042 0.088 4

0.025

0.007 0.062

          10

33

0.051

0.036 0.071 22

0.046

0.029 0.068 11

0.068

0.035 0.119

          11

18

0.028

0.017 0.044 12

0.025

0.013 0.043 6

0.037

0.014 0.079

          12

13

0.020

0.011 0.034 12

0.025

0.013 0.043 1

0.006

0.000 0.034

          13

7

0.011

0.004 0.022 5

0.010

0.003 0.024 2

0.012

0.002 0.044

          14

9

0.014

0.006 0.026 8

0.017

0.007 0.032 1

0.006

0.000 0.034

          15

5

0.008

0.003 0.018 3

0.006

0.001 0.018 2

0.012

0.002 0.044

          16

1

0.002

0.000 0.009 1

0.002

0.000 0.012 0

0.000

0.000 0.023

          17

4

0.006

0.002 0.016 4

0.008

0.002 0.021 0

0.000

0.000 0.023

          18

1

0.002

0.000 0.009 0

0.000

0.000 0.008 1

0.006

0.000 0.034

     Appropriateness of antimicrobial therapy

          appropriate antimicrobials and duration of therapy

421

0.655

0.617 0.691 309

0.641

0.596 0.684 112

0.696

0.618 0.766

          inappropriate antimicrobials and/or duration of therapy

222

0.345

0.309 0.383 173

0.359

0.316 0.404 49

0.304

0.234 0.382

     BMI, mean  ± SD

26.6  ± 6.1 26.6  ± 6.1 26.6  ± 6.1

          < 20

53

0.082

0.062 0.106 43

0.089

0.065 0.118 10

0.062

0.030 0.111

          20 -25

185

0.288

0.253 0.324 142

0.295

0.254 0.338 43

0.267

0.201 0.342

          26 - 30

169

0.263

0.229 0.299 127

0.263

0.225 0.305 42

0.261

0.195 0.336

          31 - 35

73

0.114

0.090 0.141 55

0.114

0.087 0.146 18

0.112

0.068 0.171

          36 - 40

27

0.042

0.028 0.061 19

0.039

0.024 0.061 8

0.050

0.022 0.096

          41 - 45

19

0.030

0.018 0.046 16

0.033

0.019 0.053 3

0.019

0.004 0.053

          > 46

3

0.005

0.001 0.014 2

0.004

0.001 0.015 1

0.006

0.000 0.034

          unknown

114

0.177

0.149 0.209 78

0.162

0.130 0.198 36

0.224

0.162 0.296

S. aureus specific features

     MRSA status

          MSSA

610

0.949

0.929 0.964 459

0.952

0.929 0.970 151

0.938

0.889 0.970

          MRSA

33

0.051

0.036 0.071 23

0.048

0.030 0.071 10

0.062

0.030 0.111

     Agr type

          agr group 1

396

0.616

0.577 0.654 293

0.608

0.563 0.652 103

0.640

0.560 0.714

          agr group 2

157

0.244

0.211 0.279 125

0.259

0.221 0.301 32

0.199

0.140 0.269

          agr group 3

85

0.132

0.107 0.161 61

0.127

0.098 0.160 24

0.149

0.098 0.214

          agr group 4

5

0.008

0.003 0.018 3

0.006

0.001 0.018 2

0.012

0.002 0.044

Outcome (in-hospital mortality)

     survived

484

0.753

0.717 0.786 367

0.761

0.721 0.799 117

0.727

0.651 0.794

     deceased

159

0.247

0.214 0.283 115

0.239

0.201 0.279 44

0.273

0.206 0.349

0.598

0.381

0.293

0.643

0.56

0.523

0.298

0.244

0.86

0.367



Total cohort (n=643) Training cohort (n=482) Validation cohort (n=161)

0.528

0.872

0.203

0.342

0.962

0.22

0.996
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      Supplementary Fig .   1 :  Number of isolates analyzed  for each   study site. Hospital 1  (n=52), Hospital 2 (n=292), Hospital 3 (n=17), Hospital 4 (n=164) and Hospital 5 (n=118)  for BLOOMY (blue) and PREDICT ( green ) study phase.          

