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Abstract
Background: Bloodstream infections caused by bacteria with carbapenem resistance are associated

with high mortality. Cefiderocol has broad in vitro activity against carbapenem-resistant Gram-

negative bacilli. We aimed to assess whether cefiderocol was non-inferior or superior to standard-of-

care antibiotics in preventing mortality in patients with bloodstream infection caused by Gram-
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negative bacilli. Methods: The GAME CHANGER trial was an open-label, parallel-group, randomised

clinical trial in which patients with health-care-associated or hospital-acquired Gram-negative

bloodstream infection were recruited from 17 tertiary hospitals with more than 500 beds in

Australia, Malaysia, Singapore, Taiwan, Thailand, and Türkiye. Adult patients (aged ≥21 years in

Singapore or ≥18 years elsewhere) with positive blood cultures and Gram-negative bacilli seen on

Gram stain were eligible. Participants were randomly assigned in a 1:1 ratio to cefiderocol (2 g

intravenously every 8 h) or standard of care (chosen by the patient's clinical team) using an online

randomisation tool with strata defined by severity of comorbidities and region, with random

permuted blocks of unequal size. Patients, treating clinicians, and site investigators were not masked

to treatment. The primary outcome was all-cause mortality at 14 days after randomisation. All

outcomes were analysed in participants who received at least one dose of assigned antibiotic, grew

an aerobic Gram-negative bacillus from the index blood culture, and did not withdraw consent

before day 14. The non-inferiority margin was 10%; superiority was to be assessed if non-inferiority

was shown, and was evaluated in both the main analysis population and in patients with at least one

carbapenem-resistant organism causing bloodstream infection. Missing data were handled by

imputing data. The trial was registered on ClinicalTrials.gov (NCT03869437) and is closed to new

participants. Findings: 513 participants were enrolled between Nov 12, 2019, and Oct 31, 2023 (210

[42%] female and 294 [58%] male). 256 patients were randomly assigned to cefiderocol and 257 were

assigned to standard of care. Nine patients (six in the cefiderocol group and three in the standard-of-

care group) were excluded from further analysis because they withdrew consent or their blood

cultures did not grow an aerobic Gram-negative bacillus. Thus, 504 participants were included in the

main analysis population. 20 (8%) of 250 patients in the cefiderocol group had died at 14 days

compared with 17 (7%) of 254 patients in the standard-of-care group (absolute risk difference 1%, 95%

CI –3 to 6). 127 (25%) of 504 patients had an infection with a carbapenem-resistant organism; at 14

days, nine (14%) of 64 patients in the cefiderocol group had died compared with six (10%) of 63

patients in the standard-of-care group (5%, –7 to 16). There were five treatment-emergent serious

adverse events that were either probably or possibly related to the study drug (all in the cefiderocol

group): delirium, stupor, rigors, abnormal liver chemistry, and rash, all of which resolved without

treatment (except for the rash, which required hydrocortisone and anti-histamines). Interpretation:

Among patients with a hospital-acquired or health-care-associated Gram-negative bloodstream

infection, cefiderocol resulted in non-inferior 14-day mortality compared with standard of care.

Adverse events were similar between groups, although those thought to be related to the study drug

only occurred in the cefiderocol group. In both the main analysis population and the carbapenem-

resistant subset, cefiderocol was not superior to standard of care. This evidence suggests that

cefiderocol is efficacious in patients with health-care-associated Gram-negative bloodstream

infection who are at high risk of antibiotic resistance, but more evidence is required to define its

efficacy when carbapenem-resistant organisms are the cause. Funding: The University of

Queensland, Shionogi, The Henderson Foundation, and the National Medical Research Council

(Singapore). © 2026 Elsevier Ltd
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