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Antimicrobial Resistance Summit: Effective Action on AMR in Australia 

On 29 June, ASA and ASID held an AMR Summit to highlight the threat posed by antimicrobial resistant and discuss the 

actions that should be taken to address this issue. The summit included addresses from the Chief Medical Officer 

Professor Brendan Murphy, Chief Veterinary Officer Dr Mark Schipp, and NHMRC CEO Professor Anne Kelso, as well as 

representation by NPS Medicinewise, the Australian Commission for Safety and Quality in Healthcare, the Australasian 

College for Infection Prevention and Control, the Australian Medical Association, the Australian Veterinary Association, 

the Royal Australian College of General Practitioners, the Australasian Society for Infectious Diseases, and the Australian 

Society for Antimicrobials. The summit focused on the ‘four pillars of antimicrobial resistance’: infection control, 

antimicrobial stewardship, surveillance and outbreak response, and research & development. Overarching key priority 

actions discussed included formal designation of AMR as a major national human and animal safety issue, and the need 

for Australia to have stronger cross-jurisdictional coordination of AMR control activities. 

More information: www.asainc.net.au 

Twitter: #AMR17  

While we may be on the brink of a post-antibiotic future, 2017 has brought a sense of momentum around efforts to 

tackle the threat of antimicrobial resistance. In May, the ACSQHC released new recommendations for the control of CPE 

in acute hospitals and the Australian Government announced $5.9 million for research into antimicrobial resistance from 

the Medical Research Future Fund. Only a few weeks ago, the Antimicrobial Resistance Summit held by ASA and ASID 

focussed on efforts to address antimicrobial resistance. The summit included participation by the Chief Medical Officer 

and Chief Veterinary Officer as well as representation by key stakeholders and expert panel discussions. More details can 

be found in the ‘In the News’ section of this issue of Breakpoints. The main report in this newsletter is an update on 

activities and data from AGAR. You can also find details about the Society’s 19th Annual Scientific Meeting 

"Antimicrobials 2018", to be held at the Brisbane Convention and Exhibition Centre, Brisbane, on February 22-24, 2018. 

As usual, please don’t hesitate to get in touch with suggestions or contributions for Breakpoints.  

Andrew Stewardson 

ASA Breakpoint Editor 

newsletter@asainc.net.au  

In the News 

Welcome to another issue of Breakpoint
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New national recommendations for CPE control 

In May the Australian Commission on Safety and Quality in Health Care released ‘Recommendations for the control of 

carbapenemase producing Enterobacteriaceae: a guide for acute care hospitals (2017)’.  This guide addresses 

prevention, CPE surveillance, strategies to reduce transmission, outbreak management, and laboratory methods. It 

replaces the previous document, ‘Recommendations for the control of multi-drug resistant Gram-negatives: carbapenem 

resistant Enterobacteriaceae (2013)’. The document can be downloaded from the Commission’s website. 

 More information: www.safetyandquality.gov.au  

In the News (continued) 

Funding for research into antimicrobial resistance  

In May, the Australian Government announced $5.6 million from the Medical Research Future Fund (MRFF) will be 

invested in research to tackle the threat of antimicrobial resistant microorganisms. The funding will be directed toward 

research that is “consistent with the achievement of the objectives of the National Antimicrobial Resistance Strategy 

2015-2019”. This will include the development and spread of resistance, development of new products, policies, and 

approaches to “prevent, detect and response to resistance”. 

 More information: www.health.gov.au/internet/main/publishing.nsf/Content/mrff 

Antimicrobials 2018

Detailed information is now available about the Society's 19th Annual Scientific Meeting "Antimicrobials 2018", to be 

held at the Brisbane Convention and Exhibition Centre, Brisbane, on Thursday 22nd - Saturday 24th February 2018. The 

three plenary speakers are: Lance Price (George Washington University, USA), who will be presenting "Food Producing 

Animals as a Source of Antimicrobial Resistance (AMR)"; Matthew Holden (University of St Andrews, UK), who will be 

presenting "Using Genomics to AMR in Hospitals"; and Greg Cook (University of Otago, New Zealand), who will be 

presenting the plenary "Targeting Mycobacterial Energetics to Fight Drug-resistant Tuberculosis". Keynote speakers 

include Kirsty Buising (Royal Melbourne Hospital), Sally Roberts (Auckland District Health Board), and Trent Yarwood 

(University of Queensland). The 2018 Howard Florey Oration will be delivered by John Turnidge, University of Adelaide, 

South Australia. The registration website is now open and the deadline for abstract submission is 8 December 2017. 

 More information: www.antimicrobials2018.com  
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The 2016 Australian Group on Antimicrobial Resistance Surveillance Reports

Denise Daley, Jan Bell, Tom Gottlieb and Geoff Coombs on behalf of the Australian Group on Antimicrobial Resistance.  

The Australian Group on Antimicrobial Resistance (AGAR) is a unique collaboration of clinicians and scientists from 

major microbiology laboratories around Australia. AGAR conducts surveillance on the prevalence of antimicrobial 

resistance among bacteria that cause important and life-threatening infections, and also describes the molecular 

epidemiology of these strains and their resistance mechanisms. The group commenced in 1985, when it involved 13 

teaching hospitals. It has subsequently grown to involve 32 institutions located across Australia, including four private 

laboratories. 

Historically, the main focus of the group was antimicrobial resistance in Staphylococcus aureus. The scope has 

broadened over time to include studies on Escherichia coli, Enterobacter species, Klebsiella species, Haemophilus 

influenzae, Streptococcus pneumoniae and Enterococcus species. Using standardised methodology, AGAR has collected 

data on the prevalence of antimicrobial resistance in Australia over a long period of time. AGAR now focuses on 

bloodstream infections and has three major programs: the Gram-negative Sepsis Outcome Program (GNSOP), the 

Australian Enterococcal Sepsis Outcome Program (AESOP) and the Australian Staphylococcal Sepsis Outcome Program 

(ASSOP).  

The objectives of GNSOP 2016 were to:  

• Monitor resistance in Enterobacteriaceae, P. aeruginosa and Acinetobacter species isolated from blood cultures  

• Examine the extent of co-resistance and multi-drug resistance in the major species  

• Detect emerging resistance to newer last-line agents such as carbapenems  

• Characterise the molecular basis of resistance to third-generation cephalosporins, quinolones and carbapenems  

• Monitor the epidemiology of E. coli sequence type 131.  

A total of 7,565 gram-negative isolates (64 species, 21 genera) were reported. Enterobacteriaceae accounted for 89.2%, 

followed by P. aeruginosa (9.6%) and Acinetobacter species (1.2%). Of the Enterobacteriaceae, three genera – Escherichia 

(60.9%), Klebsiella (18.2%) and Enterobacter (8.2%) contributed 87.2% of all isolates.  

For gram-negative species, 75.1% of all bloodstream infection episodes were community-onset, although differences 

were observed with different species. 

 Mortality data was available for 62.9% of episodes. The 30-day all-cause mortality for gram-negative species was 13.3% 

ranging from 0% in Salmonella sp to 27.6% in C. freundii. Mortality for E. coli and P. aeruginosa was 11.5% and 20.7% 

respectively. 

The Gram-negative Sepsis Outcome Program (GNSOP) 2016

Results
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The 2016 AGAR Surveillance Reports (continued)

Gender and age were available for 99.0% of patients with gram-negative bacteraemia. The proportion of males was 

53.6%. Increasing age was a surrogate risk factor for bacteraemia; only 13.0% of gram-negative species episodes were in 

patients less than 40 years.  

The principal clinical manifestation was documented for 6,029 (79.7%) episodes of gram-negative bacteraemia. The 

most frequent clinical manifestations were urinary tract infection (41.9%), biliary tract infection (14.8%) and other intra- 

abdominal infection (10.7%). 

  

Information on length of stay (LOS) following bacteraemia was available for 6,383 (85.7%) episodes involving gram- 

negative species. The majority of patients (44.6%) with a gram-negative bacteraemia had a LOS less than seven days. 

However, 14.1% of patients with P. aeruginosa bacteraemia had a LOS more than 30 days. 

ESBL phenotypes were found in 12.7% of E. coli and 9.1% of K. pneumoniae episodes. (Figure1). Although K. pneumoniae 

ESBL phenotypes were significantly more likely to be found among hospital- than community-onset episodes, there was 

no significant difference between E. coli ESBL phenotypes found among hospital- than community-onset episodes. 

Figure 1. Percentage of Escherichia coli and Klebsiella pneumoniae with extended spectrum β-lactamase phenotype by region, 2016. 
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The 2016 AGAR Surveillance Reports (continued)

Most (75.6%) E. coli with an ESBL phenotype harboured genes of the CTX-M type; O25b-ST131 accounted for 62.9% of E. 

coli ESBL phenotypes that were ciprofloxacin resistant (Table 1).  

Of the referred isolates, two E. coli (0.23%) and one E. cloacae (1.5%) harboured the mcr-1 gene. The isolates originated 

from three states (Queensland, South Australia, and Victoria). Their colistin MICs ranged from 4 to 8 mg/L. The E. coli did 

not exhibit ESBL activity, and the isolates were meropenem susceptible. 

The objective of AESOP 2016 was to determine the proportion of E. faecalis and E. faecium bacteraemia isolates 

demonstrating antimicrobial resistance with particular emphasis on: 

• Assessing susceptibility to ampicillin 

• Assessing susceptibility to glycopeptides 

• Molecular epidemiology of E. faecium 

A total of 1,058 enterococcal isolates (seven species) were reported. E. faecalis accounted for 56.2% and E. faecium 

39.0% of all isolates. E. faecalis and Enterococcus sp were predominantly community-onset; 68.6% and 77.6% 

respectively. E. faecium was predominantly hospital-onset; 72.4%. 

Mortality data was available for 86.7% of episodes. The 30-day all-cause mortality for enterococcal bacteraemia was 

19.3%. 

Table 1. Number of Escherichia coli with ESBL phenotype by O25b-ST131 clone and ciprofloxacin resistance, 2016  

dna= did not amplify; ESBL= extended spectrum β-lactamase; MIC=minimum inhibitory concentration 

*TEM or SHV  

Results

The Australian Enterococcal Sepsis Outcome Programme (AESOP) 2016 
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The 2016 AGAR Surveillance Reports (continued)

There was a significant difference in the 30-day all-cause mortality between E. faecium and E. faecalis: 27.2% and 12.9% 

respectively. There was no significant difference in the 30-day all-cause mortality between vancomycin non-susceptible 

(VRE) and vancomycin-susceptible E. faecium (VSE): 28.7% and 25.6% respectively. 

Gender and age were available for 100% of patients with enterococcal bacteraemia. The proportion of males was 66.3%. 

Increasing age was a surrogate risk factor for enterococcal bacteraemia; only 12.3% of episodes in patients aged 40 

years and younger. 

The principal clinical manifestation was documented for 1,004 (94.9%) episodes of enterococcal bacteraemia. The most 

frequent clinical manifestations were urinary tract infection (17.7%) and intra-abdominal infection (15.2%).   

Information on length of stay (LOS) following bacteraemia was available for 1,012 (95.6%) episodes of enterococcal 

bacteraemia. 21.7% of patients had a LOS post enterococcal bacteraemia > 30 days. There were no significant 

differences in mean LOS between E. faecium (20.1 days) and E. faecalis episodes (19.2 days). 

Figure 2 shows the antimicrobial non-susceptibility results of E. faecalis isolates from Australia (2013-2016). 

There is a decreasing trend in ciprofloxacin and high-level gentamicin resistance.  

Figure 2. Non-susceptibility of E. faecalis 2013-2016 

E. faecalis 
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The 2016 AGAR Surveillance Reports (continued)

Figure 3 shows the antimicrobial non-susceptibility results of E. faecium isolates from Australia (2013-2016). There is a 

decreasing trend in high-level gentamicin. 

There is an increasing trend in tetracycline, teicoplanin and vancomycin resistance.  

vanA/B PCR results were available for 408 (98.8%) of the 413 E. faecium isolates. vanA and vanB genes were detected in 

90 and 115 isolates respectively, of which four isolates contained both vanA and vanB genes. 

Of the 413 E. faecium isolates reported, 400 (96.8%) were available for typing by whole genome sequencing (WGS). 

Based on the multilocus sequence type (MLST), 48 sequence types (STs) were identified. 

Figure 3. Non-susceptibility of E. faecium 2013-2016 

The Molecular Epidemiology of Enterococcus faecium 

E. faecium 
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The 2016 AGAR Surveillance Reports (continued)

Overall 84% of E. faecium could be characterised into nine STs: M-type1 (64 isolates); ST17 (59 isolates); ST796 (56 

isolates); ST80 (51 isolates); ST555 (39 isolates); ST203 (26 isolates); M-type3 (15 isolates); ST78 (13 isolates) and ST262 

(12 isolates).The M-type isolates are missing the pstS housekeeping gene. In 2015 M-type1 was identified in New South 

Wales and the Australian Capital Territory. In the 2016 study there were four M-types each differing by one of the six 

housekeeping genes. M-type1, first identified in 2015, was the most common clone in 2016. 

There were 30 STs with only a single isolate. 

vanA was detected in seven STs; M- type1 (51 isolates); ST80 (17 isolates), M-type3 (11 isolates); ST203 (3 isolates), ST17 

(1 isolate), ST555 (1 isolate) and ST78 (1 isolate). 

vanB was detected in ten STs: ST796 (54 isolates), ST555 (17 isolates), ST203 (14 isolates), ST78 (11 isolates), ST80 (5 

isolates), ST17 (4 isolates), ST262 (2 isolates) M- type1 and ST414 (1 isolate each). 

Both vanA and vanB was found in three isolates: ST80 (2 isolates) and ST252 (I isolate).  

The objective of ASSOP 2016 was to determine the proportion of Staphylococcus aureus bacteraemia (SAB) isolates 

demonstrating antimicrobial resistance with particular emphasis on: 

• Assessing susceptibility to methicillin 

• Molecular epidemiology of methicillin-resistant S. aureus (MRSA).    

A total of 2,542 SAB episodes were reported. 19.7% of SAB were methicillin resistant. SAB were predominantly 

community-onset (76.2%). 

Mortality data was available for 79.4% of episodes. The 30-day all-cause mortality for SAB was 16.7%. There was a 

significant difference in the 30-day all-cause mortality between MSSA and MRSA: 15.2% and 23.1% respectively. 

Gender and age were available for 100% of patients with SAB. The proportion of males was 65%. Increasing age was a 

surrogate risk factor for SAB; only 21% of episodes in patients aged 40 years and younger. 

Results

The Australian Staphylococcal Sepsis Outcome Programme (ASSOP) 2016 
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The 2016 AGAR Surveillance Reports (continued)

The principle clinical manifestation was documented for 2,257 (88.8%) episodes of SAB. The most frequent clinical 

manifestations were osteomyelitis/septic arthritis (18.5%), skin and skin structure (18.1%), and device-related infection 

(17.4%). Of the hospital-onset SABs, where data was known, the most common principle clinical manifestation was 

device-related infection (32.9%). Of the community onset SABs, where data was known, the most common principle 

clinical manifestation was osteomyelitis/septic arthritis (21.6 %). 

Information on length of stay (LOS) following bacteraemia was available for 2,301 (90.5%) episodes of SAB. 26% of 

patients had a LOS post SAB greater than 30 days. There was no significant difference in mean LOS post SAB between 

MSSA and MRSA episodes (21 and 20.5 days respectively). There were significant differences in mean LOS between 

community- and hospital-onset SAB, community- and hospital-onset methicillin sensitive SAB, and community- and 

hospital-onset methicillin resistant SAB.  

Figure 4 shows the trend in antimicrobial non-susceptibility for MSSA from 2013 to 2016. There is a decreasing trend in 

clindamycin and nitrofurantoin.  

Figure 4. Non-susceptibility in MSSA (2013 to 2016) 

MSSA

Susceptibilities
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The 2016 AGAR Surveillance Reports (continued)

Figure 5 shows the trend in MRSA by region from 2013 to 2016. 

The overall MRSA rate for Australia has remained stable at approximately 19%.   

Figure 5. MRSA by region (2013 to 2016)  

Figure 6 shows the antimicrobial non-susceptibility results of MRSA isolates from Australia (2013-2016). 

There is a decreasing trend in ciprofloxacin, clindamycin, erythromycin and co-trimoxazole resistance.  

Figure 6. Non-susceptibility results in MRSA (2013-2016)  

MRSA
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The 2016 AGAR Surveillance Reports (continued)

Of the 500 MRSA bacteraemic episodes reported, 468 MRSA isolates (93.6%) were available for typing by WGS.  

Based on the MLST and SCCmec type, five healthcare-associated MRSA (HA-MRSA) clones were identified: ST22-IV 

(EMRSA-15), ST239-III (Aus 2/3 EMRSA), ST5-II (NY/Japan EMRSA or USA100), ST8-II (Irish-1), ST8-III (EMRSA-7), ST22-V (a 

variant of ST22-IV) and ST22slv-IV. The most frequently isolated HA-MRSA clone was ST22-IV (75% of HA-MRSA). 

Panton-Valentine leucocidin (PVL) associated genes were not identified in HA-MRSA.  

Forty-one community-associated MRSA (CA-MRSA) clones were identified. PVL was detected in 13 of CA-MRSA clones. 

Overall 40.5% of CA MRSA were PVL-positive. The most frequently isolated CA-MRSA clones were ST93-IV (Qld CA-MRSA) 

(30.2% of CA-MRSA), ST5-IV (14.8%) and ST1-IV (13.3%). 

The full version of the AGAR 2016 reports are available in the public area on the AGAR website: www.agargroup.org  

Community-Associated MRSA

Healthcare-associated MRSA 

The Molecular Epidemiology of Methicillin Resistant Staphylococcus aureus 
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SAVE THE DATE

Confirmed Plenary Speakers 

- Lance Price, USA.  

- Matthew Holden, UK.  

- Greg Cook, New Zealand.  

Howard Florey Orator
- John Turnidge, Australia.  

Scientific Symposium 

- The Future of the Microbiology    

   Laboratory 

Pharmacy Symposium 

- AMS 

- Drugs and Bugs

Symposium Sessions 

- Drug Discovery and Therapeutic Options 

- The Environment as a Source of AMR 

- Rise of the Superbugs: An Update 

- The Immunocompromised Host 

- Linking Antimicrobial Stewardship and     

  Laboratory Diagnostics: The Role of the   

  Laboratory in AMS 

Update Sessions: Top Ten Papers in 
AMR 

- The Year in Clinical Microbiology 

- The Year in Antimicrobial Stewardship 

- The Year in AMR and Therapy 
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Meeting Calendar

Transplant Infectious Disease 

2 September 2017, Montevideo, Uruguay 

Website: http://www.tts.org/tid 

ISAAR & ICIC 2017 

14 - 16 September, BEXCO Busan, Korea 

Website: isaar-icic2017.org/  

Parasitology 2017 

21-22 September 2017, San Antonio, USA 

Website: http://parasitology.cmesociety.com/ 

IDWeek 2017 

4-8 October 2017, San Diego, USA 

Website: www.idsociety.org 

20th Lancefield International Symposium on Streptococci and Streptococcal 

Disease 

16-20 October 2017, Denarau Island, Fiji 

Website: www.lisssd2017.org/ 

30th ICC 2017, International Congress of Chemotherapy 

24-27 November 2017, Taipei, Taiwan 

Website: www.ischemo.org 

6th International Conference on Infectious Disease Dynamics 

29 -1 December 2017 , Sitges, near Barcelona, Spain. 

www.elsevier.com/epidemics-conference 

ASA Annual Scientific Meeting - "Antimicrobials 2018"  

22-24 February 2018, Brisbane, Queensland 

Website: www.antimicrobials2018.com 

18 th International Congress on Infectious Diseases 

1-4 March 2018, Buenos Aires, Argentina 

Website: www.isid.org/icid 

British Society for Microbiology Annual Meeting 

10-13 April 2018, Birmingham, UK 

Website: www.microbiologysociety.org 

28th European Congress of Clinical Microbiology and Infectious Diseases 

(ECCMID 2018) 

21-24 April 2018, Madrid, Spain 

Website: www.eccmid.org/eccmid_2018 

ASID Annual Scientific Meeting 2018 

10-12 May, Gold Coast, Australia 

Website: www.asid.net.au  

ASM Microbe 2018 

7-11 June 2018, Atlanta, USA 

Website: www.asm.org/microbe2018 

IDWeek 2018 

3-7 October 2018, San Francisco, USA 

Website: www.idsociety.org

2017 2018


