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Background
Sepsis represents a major global burden with millions of annual cases and high mortality. Rapid molecular diagnostics using
multiplex PCR panels enable faster pathogen and resistance gene identification compared with conventional methods. When
integrated with antimicrobial stewardship programmes, molecular microbiology may reduce mortality, hospital length of stay, and
costs. This study determined whether molecular method (MM)–guided therapy reduces hospital length of stay and antibiotic-
related costs in patients with bacteraemia and sepsis in resource-limited settings.

Methods
We conducted a retrospective observational study in a level III private hospital in Lima, Peru (October 2019–December 2023).
Patients meeting Sepsis-3 criteria with hospital stays >48 hours and positive conventional blood cultures plus molecular tests
(FilmArray BCID or Xpert MRSA/SA) were included. COVID-19 cases and clinically irrelevant isolates were excluded. Primary
outcomes were hospital length of stay, mortality, and total costs. Appropriate MM-guided therapy was defined as selection of in-
vitro active antibiotics within an antimicrobial stewardship framework. Statistical analysis used log-binomial regression for
mortality, negative binomial regression for length of stay, and linear regression on log-transformed costs, adjusting for mechanical
ventilation, ICU admission, urinary infection, and Escherichia coli infection.

Results
MM-guided therapy achieved 100% appropriate treatment versus 90.9% in controls (p=0.007). Median length of stay decreased
from 22 to 8 days (p<0.001), with adjusted analysis confirming a 28% reduction (aIRR 0.72; 95% CI 0.58–0.90; p=0.004). In ICU
patients, MM-guided therapy remained associated with shorter stays (IRR 0.69; p = 0.009). Mortality was similar between groups
(aRR 0.91; p=0.827). Mechanical ventilation (aRR 11.43; p<0.001) and ICU admission were the strongest predictors of mortality. E.
coli infection independently predicted shorter stays (aIRR 0.66; p=0.002) and lower costs (β = –0.560; p=0.001). MM-guided
therapy did not significantly reduce adjusted total costs (β = –0.192; p=0.158), while mechanical ventilation and ICU admission
markedly increased them.

Conclusions
In patients with sepsis and bacteraemia, MM-guided therapy significantly reduces hospital length of stay but does not alter
mortality or adjusted costs. These findings support integrating rapid molecular diagnostics within antimicrobial stewardship
programmes to enhance clinical and operational efficiency.
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