
The EUROBACT-2 cohort
study

Dr. med. Niccolò BUETTI, MSc PhD

Médecin adjoint agrégé

Service PCI, Hôpitaux Universitaires de Genève (HUG)



CONTENT

• Eurobact-2 database

• Original study

• The role of centre and country factors 

• Liver disease

• Conclusions/perspectives



EUROBACT-2 DATABASE
WHY «2»?

A. Tabah et al. Intensive Care Med (2012) 38:1930–1945 

Eurobact “1” (in 2009): 162 intensive care units (ICUs) in 24 countries, 1,156 patients



EUROBACT-2 DATABASE
RESEARCH GAP:

Many thanks to A. Tabah

Evidence & population gaps: No large-scale data with detailed characteristics HA-BSI in the ICU



EUROBACT-2 DATABASE
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EUROBACT-2 DATABASE

FUNDING & ETHICS & GOVERNANCE

Many thanks to A. Tabah
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EUROBACT-2 DATABASE

CHALLENGES – INCLUSIONS & COVID-19

Many thanks to A. Tabah
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EUROBACT-2 DATABASE

FINALLY…

• Several meetings with the core team…

• Several research questions developed…

• Core paper & several ancillary analyses planned… [role of 
centre & sub-analysis of cirrhotic patients]
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ORIGINAL STUDY

SOME DATA

Tabah A, Buetti N et al., Intensive Care Med. 2023 Feb;49(2):178-190
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ORIGINAL STUDY

SOME DATA

Tabah A, Buetti N et al., Intensive Care Med. 2023 Feb;49(2):178-190

• Mostly ICU-acquired BSI

• Mostly Gram-negative

• Sources: respiratory tract and 

intravascular catheters

• Adequacy 24h approximately 50%



ORIGINAL STUDY

SOME DATA

Tabah A, Buetti N et al., Intensive Care Med. 2023 Feb;49(2):178-190

• K. pneumoniae: >1/4 resistant to 

carbapenems

• E. coli: emergency of carbapenem

resistance

• Acinetobacter spp: almost 85% 

resistant to carbapenems



ORIGINAL STUDY

SOME DATA

• By day-28: 
• 966 (37.1%) patients had died

• 91% in the ICU

• 9% after ICU discharge 

• Death was preceded by a decision to withhold or withdraw life-
sustaining treatment for 268 (27.7%).

Tabah A, Buetti N et al., Intensive Care Med. 2023 Feb;49(2):178-190
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THE ROLE OF CENTRE & COUNTRY

INTRODUCTION

• Initial adequate therapy and mortality represent ones of the 
most important process and outcome indicators 

• International cohorts → focus mostly on individual patient 
factors

• the role of different structural indicators or centre-/country-based 
factors → disregarded in the literature

• Associations between these structural indicators and the 
adequacy of antimicrobial therapy or mortality remain unknown 
due to the paucity of standardized multicontinental data.

Niederman MS et al., Critical care, 2021;25(1):307. Klompas Met al., JAMA. 2023;329(7):535-6. Vincent JL et al. JAMA. 2020;323(15):1478-87. 



THE ROLE OF CENTRE & COUNTRY

OBJECTIVE:

• To evaluate the associations between centre-/country-based 
factors and two important process and outcome indicators: 

• Adequacy of antimicrobial therapy within the first 24 hours.

• 28-day mortality

• Using the EUROBACT-2 database!



THE ROLE OF CENTRE & COUNTRY

METHODS - POPULATION:

• Centers: included a minimum of ten consecutive HABSI patients 
or recruited patients for a period >2 months

• [flexible start of the inclusion period was allowed]

• Adult patients with a first episode of HABSI treated in ICU



THE ROLE OF CENTRE & COUNTRY

METHODS - DEFINITIONS:

• Data on hospital and centre characteristics were stratified into the 
following subgroups: 

• Structure of the ICU [1]
• Organization of the microbiology laboratory and infectious diseases [2]
• Aggregated ICU antimicrobial resistance (AMR)-related factors [3]

• Country data from WHO Tripartite Antimicrobial Resistance (AMR) Country 
Self-Assessment Survey (TrACSS) [4]

• Indicators:
• Process indicator: adequate antimicrobial therapy within the first 24 hours
• Outcome indicator: 28-day mortality

• Patients were followed for up to 28 days or until hospital discharge.

TRACSS, available from: https://amrcountryprogress.org/#/ response-overview, last accessed September 6 2023. Patel J et al., LID, 2023;23(6):706-18.  



THE ROLE OF CENTRE & COUNTRY

METHODS - STATISTICS:

1) Descriptive statistics for the different subgroups (for the 2 
indicators)

2) To identify factors with the two indicators → logistic mixed 
model for each subgroup

• Random effect for center

• Univariable and multivariable models 

• Presence of septic shock (and SOFA for the indicator “28-day mortality”) was 
forced into multivariable models



THE ROLE OF CENTRE & COUNTRY

RESULTS:



THE ROLE OF CENTRE & COUNTRY

RESULTS – STRUCTURE OF THE ICU

• Funding, type of ICU, structure of the ICU, number of beds per 
nurse, number of beds per doctor, number of senior doctors, 
number of junior or in training doctors, number of ventilator 
beds, presence of intermediate care beds, recruitment in 
surgery/trauma or burn wards, 24 hours coverage by senior 
level doctors, presence of general surgery team and operating 
theatre 24/7

[1]



THE ROLE OF CENTRE & COUNTRY

RESULTS – STRUCTURE OF THE ICU

Any factors associated with adequate therapy

within the first 24h

Presence of IMC beds associated with

decreased mortality

[1]



THE ROLE OF CENTRE & COUNTRY

RESULTS – MICROBIOLOGY LAB & ID ORGANIZATION

• Availability of ID specialists or clinical microbiologists, 
availability of clinical pharmacists, selection of empirical 
treatment, therapy drug monitoring [TDM], timing of blood 
culture incubation, monitoring and reporting of positive blood 
cultures, antimicrobial testing and reporting of susceptibility data

[2]



THE ROLE OF CENTRE & COUNTRY

RESULTS – MICROBIOLOGY LAB & ID ORGANIZATION

TDM for aminoglycoside available everyday or 

within few hours and 24/7 consultation of clinical 

pharmacists

Aminoglycoside TDM everyday within few hours

associated with increased adequacy of antmicrobial

therapy within 24h

[2]



THE ROLE OF CENTRE & COUNTRY

RESULTS – ICU AMR RELATED FACTORS

• Selective oropharyngeal and/or digestive tract decontamination, 
surveillance culture and screening of multidrug-resistant 
microorganism, percentage of MRSA, percentage of VRE, 
percentage of Enterobacterales producing ESBL, percentage of 
Enterobacterales producing carbapenemase (CPE) at the ICU 
level

[3]



THE ROLE OF CENTRE & COUNTRY

RESULTS – ICU AMR RELATED FACTORS

Surveillance MDR cultures every week were

associated with an increased probability of 

adequate antmicrobial therapy within 24h

Percentage of VRE 10-25% were associated with 

high 28-day mortality

[3]



THE ROLE OF CENTRE & COUNTRY

RESULTS – COUNTRY FACTORS

• Geographical region, income categories, Organisation for 
Economic Co-operation and Development [OECD] membership, 
Human development index [HDI], and current health 
expenditure). 

• Country data from WHO Tripartite Antimicrobial Resistance 
(AMR) Country Self-Assessment Survey (TrACSS) were 
extracted 

• National action plan on AMR, Training and professional education on 
AMR, National monitoring system for consumption and rational use of 
antimicrobials, National surveillance system for AMR, policies for 
optimizing antimicrobial use

TRACSS, available from: https://amrcountryprogress.org/#/ response-overview, last accessed September 6 2023. Patel J et al., LID, 2023;23(6):706-18.  

[4]



THE ROLE OF CENTRE & COUNTRY

RESULTS – COUNTRY FACTORS

Increasing values of HDI were associated with an 

increased probability of adequate antmicrobial

therapy within 24h

Decreasing values of HDI were associated with an 

increased probability of 28-day mortality

[4]



THE ROLE OF CENTRE & COUNTRY

DISCUSSION

• Using a large multicontinental prospective cohort, we provided a 
detailed description of the organization of ICUs, microbiology 
laboratories, and antimicrobial stewardship processes 
worldwide.

• Several factors related to the centre and country were 
associated with the adequacy of antimicrobial therapy and 
mortality in critically ill patients with HABSI. 

• Such an in-depth analysis on centre- and country-specific 
factors has never been performed.



THE ROLE OF CENTRE & COUNTRY

DISCUSSION

• Aminoglycoside TDM → an increased probability of adequate 
antimicrobial therapy within the first 24 hours and with decreased mortality:

• TDM → optimize antibiotic dosing in an attempt to improve the achievement of 
pharmacokinetic/pharmacodynamic targets and outcomes of severe infections in 
critically ill patient

HOWEVER:

• TDM →simply represent a proxy measure for access to a highly functional laboratory 
system in a mature healthcare setting with multiple other protective factors?

• Clinical pharmacists → decreased 28-day mortality
• optimal drug choice, avoiding interactions, and improving delivery with 

pharmacodynamic/pharmacokinetic optimization → provide safe and effective care to 
ICU patients with severe infections?

Wong G et al., BMC Infect Dis. 2014;14:288. van Lent-Evers NA et al., Ther Drug Monit. 1999;21(1):63-73.
Lee H et al., Critical care medicine, 2019;47(9):1243-50.



THE ROLE OF CENTRE & COUNTRY

DISCUSSION

• Screening for MDR carriage → increased probability of adequate therapy 
within the first 24h

• Importance not only for IPC purposes but for therapeutic outcomes?

• IMC beds presence→ decreased 28-day mortality
• large cohort → the benefits of IMC beds in term of prognosis for severely ill patients

• Country factors (HDI) → associated with both indicators
• HDI includes long and healthy life expectancy, education, and a decent standard of 

living measured by Gross National Income per capita
• policy-mediated large-scale improvements → impact on process and outcome 

indicators in patients with severe infections

Vincent JL and Rubenfeld GD, Critical care, 2015;19(1):89. Capuzzo M et al., Critical care, 2014;18(5):551. WHO. Human development index (HDI) definition. Available from:
https://www.who.int/data/nutrition/nlis/info/human-development-index. Last accessed 26 September 2023.
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LIVER DISEASE

INTRODUCTION

• Patients with cirrhosis are especially susceptible to infections, yet there is a 
knowledge gap in critically ill cirrhotic patients.

• Epidemiological knowledge about the microorganisms responsible for HABSI in 
cirrhotic patients, their sources and the patient’s outcome in the ICU are scarce.

• No large comparison of the characteristics of these patients with a non-cirrhotic 
group has previously been performed.

OBJECTIVES

Describe the differences in the epidemiology of HABSI, with particular attention to 
E. faecium infections, between cirrhotic and non-cirrhotic patients in terms of 
patients’ characteristics, source of infection, microorganism distribution and 
mortality.

Bajaj JS et al., Am J Gastroenterol 2019;3:1091–100. Johnson AL et al., available from: https://doi.org/10.1136/bmjgast-2021-000695. Hoenigl M et al., PLoS One 2014;9:4–9. 

https://doi.org/10.1136/bmjgast-2021-000695


LIVER DISEASE

METHODS

• Inclusion: centers that included both patients with and without 
cirrhosis

• Statistics:
• Descriptive analysis of patients’ characteristics on admission according 

to the presence of cirrhosis
• Descriptive analysis of the distribution of HABSI microorganisms
• Multivariable mixed logistic regression 

• Association between E. faecium and cirrhosis

• Multivariable frailty Cox model with a random effect for center 
• Association between cirrhosis and mortality

Wozniak H et al., poster presentation ESICM 2023



LIVER DISEASE

RESULTS

• ICU & Patient selection

Wozniak H et al., poster presentation ESICM 2023



LIVER DISEASE

RESULTS

Wozniak H et al., poster presentation ESICM 2023

Cirrhotic

• ↑ ↑ ↑ ward acquisition

• ↑ ↑ ↑ abdominal sources



LIVER DISEASE

RESULTS

• Distribution of microorganisms

Wozniak H et al., poster presentation ESICM 2023

E. faecium HABSI was found more often 

in cirrhotic patients than in non-cirrhotic 

patients  (11.5 % vs 4.5%, p<0.01)

42.3% of HABSIs in cirrhotic patients 

were Gram-positive compared to 33.2% in 

non-cirrhotic patients (p=0.02) 

No differences were found for fungal

infections ( 8.7% vs 6.6%, p=0.4)

No difference in antimicrobial resistance 

between patients with and without 

cirrhosis



LIVER DISEASE

RESULTS

• Cirrhosis increased the risk of E. faecium HA-BSI 

Wozniak H et al., poster presentation ESICM 2023



LIVER DISEASE

RESULTS

• Mortality increased for cirrhotic patients

Wozniak H et al., poster presentation ESICM 2023



LIVER DISEASE

DISCUSSION

• HABSI patients with liver cirrhosis had higher mortality than those without 
cirrhosis.

• HABSI in cirrhotic patients were more frequently due to Gram-positive 
bacteria, especially E. faecium, than in non-cirrhotic patients. 

• Abdominal? Repeated prophylactic antibiotic treatments?
• E. faecium → >10% of HABSI in cirrhotic patients – empirical therapy?

• No difference regarding antimicrobial resistance was observed between 
the two groups

• Klebsiella spp and E coli resistant to 3rd gen cephalosporins → almost fifty percent of 
all HABSI without differences between cirrhotic and non-cirrhotic patients.

• No significant difference in the incidence of fungal HABSI between cirrhotic 
and non-cirrhotic patients.

Wozniak H et al., poster presentation ESICM 2023
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CONCLUSIONS

• Importance of large prospective cohort studies
• Plan possible research questions at time of study design
• Data quality: essential
• Global picture (core paper)
• Several analyses on specific populations (comorbidity, microorganism,…)

• Other not mentioned projects:
• COVID-19 vs non-COVID-19 (Crit Care publication)
• Turkey cohort study (JAC publication)

• Ongoing projects:
• Elderly population (2x abstracts ECCMID 2024)
• Methodological paper on adequacy of therapy in the first 24h
• Bitherapy
• Immunosuppressed patients
• Patients with withdrawn/withdrawal
• Source control
• Acinetobacter spp HABSI

• Intravascular catheter HABSI population, Fungal HABSI, VRE, … 
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