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Model Key Parameters
Logistic C=1.0, penalty="12', solver="lbfgs', max_iter=1000, random_state=42
Regression

Random Forest | n_estimators=100, criterion='gini', max_features='sqrt', bootstrap=True,
random_state=42

XGBoost objective='binary:logistic’, device='cuda’, eval_metric="mlogloss’,
tree_method="hist', max_depth=6, n_estimators=100, random_state=42

AdaBoost n_estimators=50, learning_rate=1.0, random_state=42

Gradient n_estimators=100, learning_rate=0.1, loss="log_loss', max_depth=3,
Boosting criterion='friedman_mse', random_state=42

Linear SVM loss="hinge', penalty="12', alpha=0.0001, max_iter=1000, tol=0.001,
(SGD) random_state=42

KNN (k=100) n_neighbors=100, metric="minkowski', p=2, weights="uniform'

Bernoulli Naive | alpha=1.0, binarize=0.0, fit_prior=True
Bayes

Supplementary Table S1: A detailed list of key parameter values for each algorithm. For all the
models, the default parameter settings of their respective libraries were used.

Tuning parameters List of values Best parameters
max_depth 4,10 9

n_estimators 100, 500 384
learning_rate 0.001, 0.3 0.14

subsample 0.6,1.0 0.8
colsample_bytree 0.6,1.0 0.9

Supplementary Table S2: Tuning parameters considered in Bayesian Optimization
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Supplementary Figure S1: Global distribution of resistant samples as per the Pfizer ATLAS
Antibiotics dataset from the years 2004 to 2022.



Antibiotic

AMR Category Counts per Antibiotic

Amikacin - 26283 47647 457551

Amoxycillin clavulanate - 46071 145890 247675

Ampicilin - 22358 o asess 139999 700000
Ampicillin sulbactam - 18425 43919 82207
Azithromycin - 457 6969 20281
Aztreonam - 12466 60664 186308
Cefixime - 1136 7910 13087 600000
Cefoxitin - 749 382 7261
Cefpodoxime - 816 7932 14212
Ceftaroline - 12725 67088 274843
Ceftazidime - 19595 108140 . s
Ceftazidime avibactam - 0 9896 248092
Ceftibuten - 777 3206 18977 500000
Ceftolozane tazobactam - 2462 12005 100352
Ceftriaxone - 12331 68827 276917
Ciprofloxacin - 7027 55565 114919
Clarithromycin - 104 6488 14220
Clindamycin - 2632 44842 165880
Colistin - 225792 32383 o 400000
Daptomycin - 9706 493 155193
Doripenem - 2430 8471 129142
Ertapenem - 793 986 30103
Erythromycin - 10176 95686 113552
Gentamicin - 4109 47916 187808 300000
Imipenem - 21954 51281 261053
Levoflaxacin - 32186 240888 621947
Linezolid - 441 428
Meropenem - 13250 63268 548801
Meropenem vaborbactam - 378 2779 65439
Metronidazole - 23 59 18168 - 200000
Minocycline - 41819 44700 _
Maxifloxacin - 3242 28204 55092
Oxacillin - 0 64370 63971
Penicillin - 12677 17431 99833
Piperacillin tazobactam - 26589 107557
Quinupristin dalfopristin - 409 2177 1243 - 100000
Teicoplanin - 459 2118 150075
Tetracycline - 40 23 10
Trimethoprim sulfa - 0 58385 181548
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Supplementary Figure S2: Heatmap of AMR category counts per antibiotic. The imbalance in the
dataset can be seen here with the disproportionately high number of Susceptible samples when
compared to the underrepresented Intermediate category
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