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Introduction. Carbapenem-resistant Gram-negative bacteria (CRO) cause high-morbidity pneumonia in ICUs, with limited treatment options. Comparative data on eravacycline vs polymyxin B for CRO pneumonia remain scarce, especially in critically ill patients.
Aims. To compare the clinical outcomes (28-day all-cause mortality, clinical failure rate, ICU-free days) and safety of eravacycline vs polymyxin B in ICU patients with CRO pneumonia.
Methods. This single-center retrospective observational study included ICU patients (≥18 years) with CRO pneumonia (HAP/VAP) treated with eravacycline or polymyxin B (≥48h) at PUMCH from May 2018 to December 2024. Exclusions: <18 years, treatment <48h, non-CRO (non-CRAB/CRKP) infections. Propensity score matching (PSM) balanced baseline characteristics (renal disease, APACHE II score, mechanical ventilation duration). Primary outcome: 28-day all-cause mortality. Secondary outcomes: clinical failure rate, 28-day ICU-free days (survivors). Statistics: t-test/Mann-Whitney U test (continuous variables), chi-square/Fisher’s exact test (categorical variables), Kaplan-Meier (survival), Cox regression (treatment duration impact).
Results. Initial 165 patients were screened; 112 (eravacycline: 37, polymyxin B:75) were analyzed pre-PSM, and 46 (23 per group) post-PSM. Post-PSM: 28-day all-cause mortality was 8.7% (eravacycline) vs 26.1% (polymyxin B; P=0.243); clinical failure rate was 26.1% vs 43.5% (P=0.353); 28-day ICU-free days were 14.0±11.05 vs 6.94±8.39 days (P=0.036). Safety: polymyxin B had 14.7% adverse events (AE; acute kidney injury:5.3%, neurotoxicity:5.3%); eravacycline had 13.5% AE (hepatotoxicity:5.4%, coagulation dysfunction:5.4%). Treatment duration independently reduced mortality (adjusted HR=0.72, 95% CI 0.54–0.96, P=0.027).

Discussion. Eravacycline showed comparable 28-day mortality and clinical failure rate to polymyxin B but significantly more ICU-free days, likely due to superior pulmonary tissue penetration (6-fold higher epithelial lining fluid concentration vs plasma). Its safety profile (lower nephrotoxicity) makes it suitable for patients with renal comorbidities. Limitations: retrospective design, single-center, small PSM sample. Conclusions: Eravacycline is a viable alternative to polymyxin B for ICU patients with CRO pneumonia, especially those at renal injury risk. Larger multicenter RCTs are needed to confirm findings.
