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Does higher unit-level resistant bacterial colonisation 
pressure increase infant-level acquisition risk in European 
neonatal units? 

Research Question

• 24 tertiary neonatal units in 8 European countries (Estonia, 
Greece, Germany, Italy, Poland, Spain, Switzerland, UK)

• January 2022 – June 2024
• Four repeated cross-sectional surveys with 4-, 7-and 14-day 

intervals 
• Stool samples collected from all infants on the unit
• Samples analysed with RT-qPCR for presence of bacterial 

resistance genes
• Extended-spectrum beta-lactamase: blaCTX-M group1, blaCTX-M 

group9
• Carbapenem resistance: blaKPC, blaNDM, blaVIM, blaIMP, blaOXA-48
• Vancomycin resistance:  vanA, vanB

Study Design

• Population: Infants hospitalised since birth and not 
colonised at previous survey or newly admitted since 
previous survey

• Exposure: ESBL colonisation pressure at the previous 
survey time point (all infants on unit)

• Outcome: Incident infant colonisation with ESBL-
harbouring bacteria (ESBL-colonised)

• Models fit on 3 interval datasets corresponding to days 
since previous survey (Figure 1)

• Bayesian hierarchical logistic regression model, 
adjusting for neonatal unit, length of stay, previous 
antibiotic exposure, prematurity status

Analysis
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Results

Overall study population
• 943 infants contributing 1847 infant-survey observations
• Stool results available in 78% (1448/1847)
• ESBLs were most common genes (14%, 205/1447)
• High unit-level variation in ESBL colonisation 
• Infants of all gestational ages were colonised (Figure 2)

Colonisation pressure and acquisition analysis
• 533 infants contributing 829 infant-survey observations
• Gestational age: median 34 weeks (IQR: 30-37)
• Length of stay: median 14 days (IQR: 5-32 days)
• 15% (90/533) became ESBL colonised 

Colonisation pressure was associated with increased odds of 
becoming ESBL colonised at all exposure intervals (Figure 3)

• 4-day interval: OR = 1.89 (95%CrI: 1.22 - 2.94)
• 7-day interval: OR = 1.76 (95%CrI: 1.26 – 2.63)
• 14-day interval: OR = 1.73 (95%CrI: 1.15 – 2.52) 

 → Per 10% increase in colonisation pressure 

There was substantial between-unit variability in baseline 
ESBL acquisition risk beyond that explained by measured 
covariates (Figure 4)

Conclusions

Figure 2. Proportion of infants by ESBL colonisation at each survey timepoint by prematurity status (<32 weeks, ≥ 32 
weeks) shown by days since start of surveys to illustrate survey intervals. Figure 3. Odds ratio estimates (mean and 95% credible interval) of model fixed effects of the three 

models. OR for colonisation pressure is per 10% change in colonisation pressure.

Figure 1. Analysis schema illustrating exposure and outcome with survey intervals

Figure 4. Neonatal unit random effects odds ratio deviations from the global intercept (mean and 95% 
credible interval) of the three models. 

• One of the largest multicentre, multinational assessments 
of resistant bacterial colonisation and colonisation pressure 
in neonates

• Colonisation occurs across all gestational age groups 
• ESBL colonisation pressure associated with 73-89% increase 

in odds of becoming colonised on unit for every 10% 
increase in colonisation pressure

• Unit-level IPC interventions targeting colonisation may have 
important direct and indirect benefits in units with high 
resistant bacterial colonisation pressure
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