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Status Report 

Objectives 
The Australian Group on Antimicrobial Resistance (AGAR) commenced the Enterobacteriaceae Sepsis 
Outcome Programme (EnSOP) in 2013 which focused on the collection of resistance and some 
demographic data on all isolates prospectively from patients with bacteraemia. In 2015, the 
programme expanded to include Pseudomonas aeruginosa and Acinetobacter species and became 
known as the Gram-negative Sepsis Outcome Programme (GNSOP). The objectives of these programs 
were to monitor resistance, examine the extent of co-resistance and multi-resistance; and to detect 
emerging resistance to newer last-line agents such as carbapenems.  

Progress (as at 31st March 2017) 

Thirty-three hospitals across Australia have reported a total of 7,181 isolates (Enterobacteriaceae 
n=6,403, P. aeruginosa n=691, Acinetobacter spp. n=87) from different patient episodes of 
bacteraemia collected during 2016. Escherichia coli, Klebsiella spp., P. aeruginosa and Enterobacter 
spp. contributed 87.5% of all isolates.  

Susceptibility Data 
Antimicrobial MICs were determined at each institution using commercial systems, Vitek® 2 
(BioMérieux) or Phoenix™ (BD). The results were analysed using both CLSI and EUCAST breakpoints.  

Non-susceptibility to ceftriaxone has increased to 11.7% of E. coli, 7.5% of K. pneumoniae, and 9.0% 
of K. oxytoca. An ESBL phenotype was observed in 12.7% of E. coli and 8.9% of K. pneumoniae. The 
proportion of E. coli and Klebsiella spp. with cefoxitin-resistance remains below 5%. Over 7.8% of E. 
coli were resistant to gentamicin. Non-susceptibility to ceftriaxone among Salmonella species was not 
seen. 

Non-susceptibility rates to ciprofloxacin has increased to 13.1% (CLSI) / 16.4% (EUCAST) for E. coli, but 
remained steady at 3.7%/8.9% for K. pneumoniae, 1.3%/2.2% for K. oxytoca and 1.8%/5.5% for E. 
cloacae. 

Multiple acquired resistances (to > three unrelated classes) were detected in 16.9% of E. coli isolates, 
7.8% of K. pneumoniae and 17.4% of E. cloacae.  

Meropenem non-susceptibility among Enterobacteriaceae was 0.4% overall. To date, 14 of 27 (52%) 
isolates with meropenem MIC > 0.5 mg/L demonstrated carbapenemase activity.  

Meropenem resistance (MIC > 8 mg/L) was 2.1%, among P. aeruginosa and 21% (9/43) among 
Acinetobacter baumannii complex. One of nine (11%) resistant P. aeruginosa strains and all nine A. 
baumannii received to date demonstrated carbapenemase activity. Molecular characterisation of 
these strains is in progress. 
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Clinical outcomes 
The sex ratio (number of males to 100 females) was 115 for all bacteraemia’s. Overall 25% of episodes 
were designated healthcare-onset (HO) with the first positive blood culture collected > 48 h after 
admission. While only 17.2% of E. coli was HO, 29-33% of Klebsiella spp., 47% of E. cloacae, 44% of S. 
marcescens, 43% Acinetobacter spp. and 43% of P. aeruginosa were HO. 

The most common principal clinical manifestations (PCM) in the community-onset (CO) bacteraemia 
caused by Enterobacteriaceae were urinary tract (44%) and biliary tract infection (16%). With HO 
bacteraemia, the PCM were urinary tract infection (23%), febrile neutropenia (15%), and intra-
abdominal infection other than biliary tract (13%), A significant difference in 30-day all-cause mortality 
between CO and HO was seen with E. coli bacteraemia (8.7% vs 14.3%; p<0.01). 

 
Outstanding Results 
Data from one hospital is still to be received, and final demographic data validation checks are in 
progress 

Over 90% (n = 1,287) of the isolates requested have been received, and all molecular testing is on 
schedule to be finalised for the final report due June 30th 2017. 
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