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Infections are a significant cause of mortality and morbidity 
worldwide. Antimicrobial resistance (AMR) represents a mounting 
global health crisis, particularly within high-risk clinical settings 
such as intensive care units (ICUs), where patients are often immune 
compromised, frequently exposed to invasive procedures, and 
heavily reliant on broad-spectrum antibiotics. In the surgical ICUs, 
patients undergo a variety of surgical interventions and are prone to 
postoperative complications, which could possibly increase infection 
risk and antibiotic exposure [1-3].

In the resource constraint settings, antimicrobial stewardship 
continues to be challenging due to varied clinical practices and 
infrastructure gaps, the need for early prediction tools for AMR is 
essentially critical [4].

A very recent study published in the International Journal of 
Risk & Safety in Medicine [5] has reported the development and 
comparison of two machine learning-based predictive models—
logistic regression (LR) and artificial neural networks (ANN)—to 
forecast AMR in surgical ICU patients using real-world clinical data 
from India. The study leverages a robust, real-world dataset drawn 
from ICU admissions in a private tertiary care hospital in India. 
Following screening of 8,010 patients, 4,542 surgical ICU patients 
were included, and over 104 clinical, demographical, microbiological, 
and pharmacological variables were initially assessed, reflecting that 
the dataset used is both comprehensive and contextually rich. The 
comprehensive nature of the data enabled systematic feature selection, 
resulting in a streamlined model with 38 significant predictors, which 
balanced performance with interpretability. The inclusion of diverse 
variables, such as surgical prophylaxis appropriateness, comorbidity 
burden, device usage, and specific antimicrobial exposures, 
demonstrates an insightful understanding of the multifactorial nature 
of AMR in critical care settings.

The results indicated that the ANN model demonstrated superior 
predictive performance over LR in multiple key metrics, including 
specificity (91.2% vs. 86%) and area under the receiver operating 
characteristic curve (94% vs. 93%), underscoring its potential for 
capturing complex nonlinear interactions often missed by traditional 
regression methods. The strength of the study lies not only in its large 
cohort (n=4542) but also in the breadth of clinical, demographic, 
and microbiological features, which allowed for robust model 
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development. By integrating clinical parameters like device usage, 
comorbidity burden, surgical prophylaxis timing, and antibiotic 
history, the models reflect real-world clinical complexity.

Notably, this study represents one of the first applications of ANN 
to predict broad-spectrum antimicrobial resistance across multiple 
pathogens in a post-surgical ICU setting. By enabling the early 
identification of high-risk patients, these models have the potential 
to support personalized empiric therapy, strengthen antimicrobial 
stewardship, and mitigate the impact of resistant infections.

The absence of external validation and reliance on data from 
a single healthcare facility limits the generalizability across other 
healthcare settings. To optimize the clinical utility, future research 
should focus on multicentre validation across healthcare systems 
and incorporation into real-time electronic health record systems. 
Moreover, evaluating the influence of model outputs on clinical 
decision-making and patient outcomes following the implementation 
will be vital to understanding their long-term effectiveness.

In an era demanding precision and prudence in antimicrobial 
use, this study offers a compelling framework for integrating 
predictive analytics into ICU care and highlights the promise of 
machine learning tools in confronting AMR. Predictive tools like 
ANN can potentially be integrated into electronic health record 
systems to flag high-risk patients in real time, personalize empiric 
therapy, and avoid unnecessary antibiotic use. By enabling early risk 
identification, this approach may curb the emergence of resistant 
infections and provide timely support to clinicians navigating 
complex cases in ICU settings.

In conclusion, this study highlights the promising role of ANN 
in predicting antimicrobial resistance among surgical ICU patients, 
offering a valuable step toward personalized infection management. 
The findings support a data-driven shift in antimicrobial stewardship 
and ICU clinical decision-making. With increased precision and 
external validation, such models may become integral to the future 
infection control strategies.
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