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The National Alert System for Critical Antimicrobial Resistances (CARAlert) was established in March 2016 as part of the Antimicrobial Use and Resistance in Australia (AURA) Surveillance System co‑ordinated by the Australian Commission on Safety and Quality in Health Care (the Commission). CARAlert collects surveillance data on eight priority organisms with critical resistance to last-line antimicrobial agents.
Primary responsibility for clinical response to critical resistances lies with local health organisations and the state and territory health departments. The roles of CARAlert at the national level include collecting and analysing data to identify trends and timely communication of information concerning critical resistances to states and territories, to complement current local reporting of results. It is intended that states and territories will use the data to identify local problems, and respond to potential and proven multi-site outbreaks of CARs. 
Over time, the data will increasingly be useful to inform safety and quality improvement programs.
Critical Antimicrobial Resistances (CARs) are defined as resistance mechanisms, or profiles, known to be a serious threat to the effectiveness of last-line antimicrobial agents. CARs have been detected across Australia; they can result in significant morbidity and mortality in healthcare facilities, and in the community. 
The CARs included in the CARAlert system are listed in Table 1. The CARs were drawn from the list of high priority organisms and antimicrobials which are the focus of the AURA Surveillance System[footnoteRef:1]. The scope of organisms and CARs will be regularly reviewed, based on the latest available evidence on critical resistances which emerge in Australia and overseas. [1:  Australian Commission on Safety and Quality in Health Care (ACSQHC). AURA 2016: first Australian report on antimicrobial use and resistance in human health. Sydney: ACSQHC 2016. ] 


Table 1 – Critical Antimicrobial Resistances reported to CARAlert

	Species 
	Critical Resistance

	Enterobacteriaceae
	Carbapenemase-producing strains, or
Ribosomal methylase-producing strains

	Enterococcus species
	Linezolid non-susceptible

	Mycobacterium tuberculosis
	Multidrug-resistant (MDR) – at least rifampicin and isoniazid-resistant – strains

	Neisseria gonorrhoeae
	Ceftriaxone non-susceptible or azithromycin-resistant strains

	Salmonella species
	Ceftriaxone non-susceptible strains

	Shigella species
	MDR strains

	Staphylococcus aureus
	Vancomycin, linezolid or daptomycin non-susceptible

	Streptococcus pyogenes
	Penicillin reduced susceptibility



Under existing testing processes, originating laboratories undertake routine tests of an isolate to identify whether it is potentially a CAR; if suspected as a CAR, the isolate is referred to a confirming laboratory. 
The confirming laboratory advises the originating laboratory of the result of the test for reporting back to the general practice or hospital that cared for the patient from whom the specimen was collected. The reports occur before the confirming laboratory enters the details of the resistance and organism into the CARAlert web portal. Alerts are reported to the Commission and to nominated state and territory health personnel weekly. 
There are 28 confirming laboratories currently participating in CARAlert.

The data in this report are based on the date that the CAR was confirmed. The majority of CARs are submitted within seven days of confirmation. However, some batch testing occurs for isolates referred to the National Neisseria Network (NNN) and the Australian Mycobacterium Reference Laboratory Network (AMRLN) laboratories. This may result in the outcome of testing being entered into the CARAlert database in the following month.

This report includes CARs submitted between 17 March 2016 and 31 October 2016, and complements the individual alerts sent to the nominated state and territory contacts.
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Summary
From 17 March 2016 to 31 October 2016 a total of 501 results were entered in the system, with an average of 67 per month from April to October (Figure 1). Isolates for these reports were referred from 62 originating laboratories across Australia. The proportion of CARs associated with priority organisms is shown in Figure 1. The number of CARs reported by species and month is shown in Figure 2.
Carbapenemase-resistant Enterobacteriaceae (CPE) were the most frequently recorded CAR of all CARs reported in the year to date (262, 52%), either alone (242, 48%), or in combination with ribosomal methylases (20, 4%). The differences in the proportion of CPE per month were not statistically significant (2 for trend, p=0.1007).
The next most frequently reported CAR was azithromycin-resistant Neisseria gonorrhoeae (137, 27%). Confirmation of this CAR is often performed in batches, which influences the numbers seen per month. Only three of the 137 (2.2%) azithromycin-resistant N. gonorrhoeae were reported to have high-level resistance (HLR) ‑ i.e. minimum inhibitory concentration (MIC) ≥ 256 mg/L. 
For the month of October, 73 new CAR records were entered. CPE continues to be the most frequently reported CAR (37, 51%), followed by azithromycin-resistant N. gonorrhoeae with low-level resistance (LLR) [MIC < 256 mg/L] (24, 33%) and daptomycin non-susceptible S. aureus (8, 11%).

Figure 1: Critical antimicrobial resistances (CARs), as a percentage of all CARs, reported by month, March–October 2016

CPE = carbapenemase-producing Enterobacteriaceae; RMT = ribosomal methylase-producing Enterobacteriaceae; CPE+RMT = carbapenemase- and ribosomal methylase-producing Enterobacteriaceae; LNZ ENTE = linezolid non-susceptible Enterococcus species; AZI (LLR) = azithromycin-resistant (LLR, MIC < 256 mg/L) Neisseria gonorrhoeae; AZI (HLR) = azithromycin-resistant (HLR, MIC > 256 mg/L) Neisseria gonorrhoeae; CTR NGON = ceftriaxone non-susceptible Neisseria gonorrhoeae; DAP SAUR = daptomycin non-susceptible Staphylococcus aureus; VAN SAUR = vancomycin non-susceptible Staphylococcus aureus; CTR SALM = ceftriaxone non-susceptible Salmonella species; MDR SHIG = multidrug-resistant Shigella species; MDR MTB = multidrug-resistant Mycobacterium tuberculosis




Figure 2: Critical antimicrobial resistances, number reported by species and month, March–October 2016

B. Enterobacteriaceae – ribosomal methylase-producing
A. Enterobacteriaceae – carbapenemase-producing
E. Staphylococcus aureus
C. Neisseria gonorrhoeae
F. Enterococcus species and Mycobacterium tuberculosis
D. Salmonella and Shigella species
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Seventy-seven per cent of all CARs were from the three most populous states: New South Wales (37%), Victoria (22%) and Queensland (18%). One report was received from the Northern Territory and two from Tasmania. Almost half (48%) of all CARs submitted were for CPE. Low prevalence of CPE was reported from South Australia (17%) and Western Australia (24%), with Queensland (72%) reporting the highest prevalence (Figure 3). 
There were a significant number of entries of azithromycin-resistant (low-level resistance [LLR] MIC < 256 mg/L) N. gonorrhoeae from South Australia in March. As batch testing of this CAR is common, reports were analysed by date of collection, rather than date of confirmation (Figure 4). There were isolates from South Australia collected in January with LLR, and only small numbers of strains were confirmed with a collection date after April. There was a sharp increase in reports of this CAR in April from New South Wales, with a peak during July. Ceftriaxone non-susceptible strains collected in July were also confirmed from New South Wales. Western Australia has also seen a significant increase in the number of LLR strains. Three strains with high-level azithromycin resistance (MIC ≥ 256 mg/L) were confirmed in Victoria, one each collected in April, May, and July.
State or territory of residence was not available for 15 reports (nine azithromycin-resistant [LLR MIC < 256 mg/L] N. gonorrhoeae, four CPE, and one each of linezolid non-susceptible Enterococcus species and daptomycin non-susceptible S. aureus). For N. gonorrhoeae, this is due to the isolates being collected from patients that attended sexual health clinics, where postcode of residence is not sought. Three reports were from overseas residents, one daptomycin non-susceptible S. aureus, and two azithromycin-resistant (LLR, MIC < 256 mg/L) N. gonorrhoeae.
Daptomycin non-susceptible S. aureus were reported from four states/territories, with 47% (21/45) from Victoria and 18% (8/45) from Western Australia. Multidrug-resistant (MDR) Mycobacterium tuberculosis were reported from patients from five state/territories.

Figure 3: Critical antimicrobial resistances, percentage reported by state and territory, March–October 2016

CPE = carbapenemase-producing-Enterobacteriaceae; RMT = ribosomal methylase-producing Enterobacteriaceae; CPE+RMT = carbapenemase- and ribosomal methylase-producing Enterobacteriaceae; LNZ ENTE = linezolid non-susceptible Enterococcus species; AZI (LLR) = azithromycin-resistant (LLR, MIC < 256 mg/L) Neisseria gonorrhoeae; AZI (HLR) = azithromycin-resistant (HLR, MIC > 256 mg/L) Neisseria gonorrhoeae; CTR NGON = ceftriaxone non-susceptible Neisseria gonorrhoeae; DAP SAUR = daptomycin non-susceptible Staphylococcus aureus; VAN SAUR = vancomycin non-susceptible Staphylococcus aureus; CTR SALM = ceftriaxone non-susceptible Salmonella species; MDR SHIG = multidrug-resistant Shigella species; MDR MTB = multidrug-resistant Mycobacterium tuberculosis



Figure 4: Critical antimicrobial resistances, Neisseria gonorrhoeae, number reported by state and territory and month of collection, March–October 2016
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Seventy per cent (184/262) of CPE were from people aged 60 years and older, the age range was from 0-4 to >80 years; with a median age of 60-69 years (see Figure 5). Azithromycin-resistant N. gonorrhoeae were the predominant CAR reported among 15-19, 20-29 and 30-39 years age groups. Only 3.6% (18/501) of all CARs were reported in children aged less than 15 years; CPE and ceftriaxone non-susceptible Salmonella species were common (72%).

Figure 5: Proportion of critical antimicrobial resistances, number (A) and percentage (B) reported by age group, March–October 2016
A. Number by age group 

B. Percentage by age group

CPE = carbapenemase-producing-Enterobacteriaceae; RMT = ribosomal methylase-producing Enterobacteriaceae; CPE+RMT = carbapenemase- and ribosomal methylase-producing Enterobacteriaceae; LNZ ENTE = linezolid non-susceptible Enterococcus species; AZI (LLR) = azithromycin-resistant (LLR, MIC < 256 mg/L) Neisseria gonorrhoeae; AZI (HLR) = azithromycin-resistant (HLR, MIC > 256 mg/L) Neisseria gonorrhoeae; CTR NGON = ceftriaxone non-susceptible Neisseria gonorrhoeae; DAP SAUR = daptomycin non-susceptible Staphylococcus aureus; VAN SAUR = vancomycin non-susceptible Staphylococcus aureus; CTR SALM = ceftriaxone non-susceptible Salmonella species; MDR SHIG = multidrug-resistant Shigella species; MDR MTB = multidrug-resistant Mycobacterium tuberculosis
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Over 76% of all CARs were from clinical specimens (specimens collected for diagnostic purposes, as opposed to those taken for screening). These include urine, wound, blood and other (e.g. genital or respiratory) specimens (Figure 6).
Sixty per cent (156/262) of CPE isolates were from clinical specimens, with 60% (94/156) of these from urine, and 10% (15/156) from blood cultures. One linezolid non-susceptible E. faecalis and one daptomycin non-susceptible S. aureus were from blood culture. Urine is an important specimen for certain CARs such as CPE and the urinary tract is a common site of infection.

Figure 6: Critical antimicrobial resistances by specimen type, number reported by specimen type, March–October 2016

Other specimen type: Not-urine, wound, or blood (e.g. genital, faecal, respiratory)
CPE = carbapenemase-producing-Enterobacteriaceae; RMT = ribosomal methylase-producing Enterobacteriaceae; CPE+RMT = carbapenemase- and ribosomal methylase-producing Enterobacteriaceae; LNZ ENTE = linezolid non-susceptible Enterococcus species; AZI (LLR) = azithromycin-resistant (LLR, MIC < 256 mg/L) Neisseria gonorrhoeae; AZI (HLR) = azithromycin-resistant (HLR, MIC > 256 mg/L) Neisseria gonorrhoeae; CTR NGON = ceftriaxone non-susceptible Neisseria gonorrhoeae; DAP SAUR = daptomycin non-susceptible Staphylococcus aureus; VAN SAUR = vancomycin non-susceptible Staphylococcus aureus; CTR SALM = ceftriaxone non-susceptible Salmonella species; MDR SHIG = multidrug-resistant Shigella species; MDR MTB = multidrug-resistant Mycobacterium tuberculosis
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While most CARs were detected in either hospitalised patients or hospital outpatients (64%, 323/501), some were found in the community (20%, 101/501) and in residential aged-care facilities (Figure 7). Facility type for azithromycin-resistant N. gonorrhoeae was difficult to obtain as most isolates are referred to a public health laboratory for confirmation, and as such may reflect the facility from which the isolate was sent rather than the facility that the patient attended.

Figure 7: Critical antimicrobial resistances, number reported by facility type, March–October 2016 

Other: Community (non-hospital and non-residential aged care facility)
CPE = carbapenemase-producing-Enterobacteriaceae; RMT = ribosomal methylase-producing Enterobacteriaceae; CPE+RMT = carbapenemase- and ribosomal methylase-producing Enterobacteriaceae; LNZ ENTE = linezolid non-susceptible Enterococcus species; AZI (LLR) = azithromycin-resistant (LLR, MIC < 256 mg/L) Neisseria gonorrhoeae; AZI (HLR) = azithromycin-resistant (HLR, MIC > 256 mg/L) Neisseria gonorrhoeae; CTR NGON = ceftriaxone non-susceptible Neisseria gonorrhoeae; DAP SAUR = daptomycin non-susceptible Staphylococcus aureus; VAN SAUR = vancomycin non-susceptible Staphylococcus aureus; CTR SALM = ceftriaxone non-susceptible Salmonella species; MDR SHIG = multidrug-resistant Shigella species; MDR MTB = multidrug-resistant Mycobacterium tuberculosis
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There were significant regional differences noted in the carbapenemase types detected throughout Australia. NDM in association with OXA-48-like types were reported from Victoria, New South Wales and South Australia, as shown in Figure 8.
Two carbapenemase types, IMP (62%, 163/262) and NDM (21%, 55/262), accounted for 83% (218/262) of all Enterobacteriaceae with a confirmed carbapenemase. Six different types (IMP, NDM, OXA-48-like, KPC, VIM, and SME) were reported. 
IMP-type carbapenemases comprised the majority (>70%) of CPE in New South Wales (81%, 78/96), Queensland (88%, 58/66) and the Australian Capital Territory (71%, 5/7). No IMP-producing Enterobacteriaceae were reported from South Australia or Tasmania. Only the blaIMP-4. strain has been identified in genetic sequencing to date (38%, 62/163).
NDM types were found in all states and territories where CPE were detected. NDM types contributed to 40% (27/67) of all types found in Victoria. NDM and /or NDM+OXA-48-like types were also common in South Australia (55%, 5/9). Four different genes were found in the strains sequenced to date: blaNDM-5 (44%, 14/32), blaNDM-1 (34%, 11/32), blaNDM-4 (13%, 4/32), and blaNDM-7 (9%, 3/32). Ribosomal methylases were often detected among isolates containing NDM types (32.7%, 18/55; rmtB [13], armA [3], rmtB+rmtF [1] and rmtB+rmtE [1]).
Klebsiella pneumoniae carbapenemase (KPC) types were mostly confined to Victoria (13%, 9/67), although reports were noted in three other states (New South Wales and South Australia, n=2 each; and Queensland, n=1). 
No CPE have been reported from the Northern Territory to date.





Figure 8: Carbapenemase types as a proportion of all carbapenemases, number (A) and percentage (B) reported by state and territory, March–October 2016
A. Number by state and territory 

B. Percentage by state and territory 





The distribution of carbapenemase types by state and territory and month of confirmation is shown in Figure 9. There was a peak in reports during June and July in New South Wales, Queensland and Victoria. The sharp increase noted in October for Victoria reflects several isolates that were collected in September. Of interest is the emergence of two Serratia marcescens with SME type in Victoria. There have been increasing numbers of SME carbapenemases reported globally especially in the Americas. It is a signal of potential emerging resistance that may have implications for selection of treatments.

Figure 9: Carbapenemase types, number reported by month and state and territory, March–October 2016
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Carbapenemases were found in 15 species of Enterobacteriaceae. IMP-type carbapenemase accounted for 62% (163/262) of all carbapenemases, and was found in 12 different species (Figure 10). Enterobacter cloacae complex accounted for 48% (78/163) of all IMP-type carbapenemases and 31% (82/262) of all CPE. However, in Queensland 58% (38/66) of all CPE reported were E. cloacae complex containing IMP types. NDM and OXA-48-like carbapenemase types were found mainly in E. coli (68%, 34/50; 68%, 17/25, respectively); however, when both NDM and OXA-48-like types were found together, they were mainly in K. pneumoniae (80%, 4/5). One KPC (7%, 1/14) was found in Citrobacter farmeri.

Figure 10: Carbapenemase-producing Enterobacteriaceae, number reported by species (A) and carbapenemase type (B), March–October 2016
A. Species by carbapenemase type

B. Carbapenemase type by species
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Ceftriaxone non-susceptible N. gonorrhoeae were reported from NSW, and contributed to 31% (4/13) of all N. gonorrhoeae in July. 
For S. aureus, 98% were daptomycin non-susceptible strains (47/48). One vancomycin non-susceptible (vancomycin intermediate) strain was reported in June from Victoria. No linezolid non-susceptible S. aureus strains were reported.
Ribosomal methylases were detected in 32 Enterobacteriaceae, representing seven different species, 63% (20/32) of which also had a carbapenemase. Ribosomal methylases are not always associated with a carbapenemase gene. Five genes were found: rmtB (63%, 20/32), armA (25%, 8/32), rmtC (9%, 3/32), rmtF (3%, 1/32). Two isolates had multiple genes: Providencia rettgeri (rmtB, rmtE, and NDM) and K. pneumoniae (rmtB, rmtF, and NDM+OXA-48-like).
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Conclusion
For this reporting period, 62 originating laboratories contributed CARs to 28 confirming laboratories. All states and territories have had at least one CAR reported.
The Commission will continue to monitor records from the CARAlert System, and prepare summary reports on a regular basis. The volume of CARs will continue to be monitored to inform frequency of reports. The Commission will provide ad hoc reports to the nominated jurisdictional contacts, as required. 
The relatively small number of records in the database to date means that it is not possible to draw conclusions or learnings from the analyses. As the data collection develops and numbers of reports increase sufficiently to enable meaningful analyses of trends and their implications, it is anticipated that the data will increasingly inform safety and quality improvement initiatives and antimicrobial resistance reduction policies.
A review of CARAlert was conducted during October 2016 by the Commission; the results are currently being analysed. Refinements may be made to the process of alerts and reporting following consideration of feedback provided as part of the review and the findings outlined in this report.
Enquiries regarding either this Report or the CARAlert System may be submitted to CARAlert@safetyandquality.gov.au.
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	Term/Abbreviation
	Definition

	Clinical specimen
	Clinical specimens are collected for diagnostic purposes. They include urine, wound, blood and other (e.g. genital or respiratory) specimens

	Screen specimen
	Specimens taken for the purpose of screening for resistances 

	Confirming laboratory
	The laboratory which performs the necessary confirmatory tests for a CAR. Confirming laboratories:
· notify the originating laboratory of test outcomes through the usual communication channels, regardless of whether a CAR is confirmed or not.
· enter data for each confirmed CAR into the CARAlert web-portal.
State and territory health authorities and the Public Health Laboratory Network have contributed to identification of confirming laboratories for the purpose of CARAlert.

	Critical Antimicrobial Resistances (CARs)
	CARs are resistance mechanisms, or profiles, known to be a serious threat to the effectiveness of last-line antimicrobial agents

	Originating laboratory
	The laboratory to which a specimen is initially referred by a general practice or hospital for routine testing of isolates.

If an originating laboratory identifies an isolate that may have the potential to be a CAR, it:
· notifies the requesting clinician of the test results, and the suspected CAR
· sends the suspected isolate onto a confirming laboratory for confirmation.

	Abbreviation
	Critical antimicrobial resistance

	CPE
	carbapenemase-producing Enterobacteriaceae

	RMT
	ribosomal methylase-producing Enterobacteriaceae

	CPE+RMT
	carbapenemase- and ribosomal methylase-producing Enterobacteriaceae

	LNZ ENTE
	linezolid non-susceptible Enterococcus species

	AZI (LLR)
	Azithromycin-resistant (LLR, MIC < 256 mg/L) Neisseria gonorrhoeae

	AZI (HLR)
	Azithromycin-resistant (HLR, MIC > 256 mg/L) Neisseria gonorrhoeae

	CTR NGON 
	ceftriaxone non-susceptible Neisseria gonorrhoeae

	DAP SAUR 
	daptomycin non-susceptible Staphylococcus aureus

	VAN SAUR
	vancomycin non-susceptible Staphylococcus aureus

	CTR SALM 
	ceftriaxone non-susceptible Salmonella species

	MDR SHIG 
	multidrug-resistant Shigella species

	MDR MTB
	multidrug-resistant Mycobacterium tuberculosis





CPE	
Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0.55555555555555558	0.46969696969696972	0.54054054054054057	0.51428571428571423	0.62295081967213117	0.36231884057971014	0.4098360655737705	0.43835616438356162	0.48303393213572854	CPE + RMT	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	3.7037037037037035E-2	1.5151515151515152E-2	2.7027027027027029E-2	8.5714285714285715E-2	4.9180327868852458E-2	1.4492753623188406E-2	1.6393442622950821E-2	6.8493150684931503E-2	3.9920159680638723E-2	AZI LLR	

Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0.33333333333333331	0.34848484848484851	0.17567567567567569	0.14285714285714285	0.14754098360655737	0.33333333333333331	0.37704918032786883	0.32876712328767121	0.26746506986027946	DAP SAUR	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0	0.10606060606060606	0.14864864864864866	0.15714285714285714	1.6393442622950821E-2	7.2463768115942032E-2	6.5573770491803282E-2	0.1095890410958904	9.3812375249500993E-2	RMT	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0	1.5151515151515152E-2	1.3513513513513514E-2	0	0	8.6956521739130432E-2	4.9180327868852458E-2	1.3698630136986301E-2	2.3952095808383235E-2	CTR SALM	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0	0	4.0540540540540543E-2	2.8571428571428571E-2	3.2786885245901641E-2	2.8985507246376812E-2	1.6393442622950821E-2	1.3698630136986301E-2	2.1956087824351298E-2	MDR SHIG	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	3.7037037037037035E-2	1.5151515151515152E-2	1.3513513513513514E-2	1.4285714285714285E-2	3.2786885245901641E-2	4.3478260869565216E-2	3.2786885245901641E-2	0	2.1956087824351298E-2	MDR MTB	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0	1.5151515151515152E-2	1.3513513513513514E-2	1.4285714285714285E-2	1.6393442622950821E-2	4.3478260869565216E-2	3.2786885245901641E-2	1.3698630136986301E-2	1.9960079840319361E-2	LNZ ENTE	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	3.7037037037037035E-2	1.5151515151515152E-2	0	2.8571428571428571E-2	1.6393442622950821E-2	0	0	1.3698630136986301E-2	1.1976047904191617E-2	CTR NGON	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0	0	0	0	6.5573770491803282E-2	0	0	0	7.9840319361277438E-3	AZI HLR	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0	0	2.7027027027027029E-2	0	0	1.4492753623188406E-2	0	0	5.9880239520958087E-3	VAN SAUR	Mar
(27)	Apr
(66)	May
(74)	Jun
(70)	Jul
(61)	Aug
(69)	Sep
(61)	Oct
(73)	YTD
(501)	0	0	0	1.4285714285714285E-2	0	0	0	0	1.996007984031936E-3	Month (number of CARs)




Total RMT	
Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	1	2	3	6	3	7	4	6	Ribosomal methylase
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	0	1	1	0	0	6	3	1	Ribosomal methylase and carbapenemase
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	1	1	2	6	3	1	1	5	
Number 



Multidrug-resistant Shigella
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	1	1	1	1	2	3	2	0	Ceftriaxone non-susceptible Salmonella
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	0	0	3	2	2	2	1	1	Number




Daptomycin
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	0	7	11	11	1	5	4	8	Vancomycin
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	0	0	0	1	0	0	0	0	
Number 



Total	
Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	9	23	15	10	13	24	23	24	Azithromycin-resistant (LLR)
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	9	23	13	10	9	23	23	24	Azithromycin-resistant (HLR)
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	0	0	2	0	0	1	0	0	Ceftriaxone non-susceptible
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	0	0	0	0	4	0	0	0	Number




Total CPE	
Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	16	32	42	42	41	26	26	37	Carbapenemase
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	15	31	40	36	38	25	25	32	Carbapenemase and ribosomal methylase
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	1	1	2	6	3	1	1	5	Number




Multidrug-resistant Mycobacterium tuberculosis
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	0	1	1	1	1	3	2	1	Linezolid non-susceptible Enterococcus
	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	1	1	0	2	1	0	0	1	
Number 



CPE	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	0.49456521739130432	0.50909090909090904	0.71739130434782605	0.27272727272727271	0.17241379310344829	0.53846153846153844	0.5	0	0	8.3333333333333329E-2	0.48303393213572854	CPE + RMT	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	2.717391304347826E-2	0.1	0	0	0.13793103448275862	0	0	0	0	0	3.9920159680638723E-2	AZI LLR	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	0.32065217391304346	6.363636363636363E-2	6.5217391304347824E-2	0.50909090909090904	0.65517241379310343	0.30769230769230771	0	0	0.66666666666666663	0.75	0.26746506986027946	DAP SAUR	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	3.2608695652173912E-2	0.19090909090909092	0.10869565217391304	0.14545454545454545	0	0	0	0	0.33333333333333331	8.3333333333333329E-2	9.3812375249500993E-2	RMT	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	3.2608695652173912E-2	3.6363636363636362E-2	0	3.6363636363636362E-2	0	0	0	0	0	0	2.3952095808383235E-2	CTR SALM	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	2.717391304347826E-2	9.0909090909090905E-3	5.434782608695652E-2	0	0	0	0	0	0	0	2.1956087824351298E-2	MDR SHIG	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	3.2608695652173912E-2	0	4.3478260869565216E-2	0	0	7.6923076923076927E-2	0	0	0	0	2.1956087824351298E-2	MDR MTB	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	0	4.5454545454545456E-2	0	3.6363636363636362E-2	3.4482758620689655E-2	0	0.5	1	0	0	1.9960079840319361E-2	LNZ ENTE	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	1.0869565217391304E-2	9.0909090909090905E-3	1.0869565217391304E-2	0	0	7.6923076923076927E-2	0	0	0	8.3333333333333329E-2	1.1976047904191617E-2	CTR NGON	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	2.1739130434782608E-2	0	0	0	0	0	0	0	0	0	7.9840319361277438E-3	AZI HLR	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	0	2.7272727272727271E-2	0	0	0	0	0	0	0	0	5.9880239520958087E-3	VAN SAUR	NSW
(184)	VIC
(110)	QLD
(92)	WA
(55)	SA
(29)	ACT
(13)	TAS
(2)	NT
(1)	Overseas
(3)	Unknown
(12)	Total
(501)	0	9.0909090909090905E-3	0	0	0	0	0	0	0	0	1.996007984031936E-3	State and Territory (number of CARs)




Azithromycin (LLR 	<	 256 mg/L)
	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	1	2	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	ACT	NSW	QLD	SA	VIC	WA	2	0	1	0	0	1	0	0	2	8	4	7	14	12	6	6	1	0	0	0	0	3	2	0	6	1	6	5	0	0	0	1	0	0	1	1	0	1	0	1	2	1	2	0	4	2	4	10	5	1	Azithromycin (HLR 	>	 256 mg/L)
	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	1	2	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	ACT	NSW	QLD	SA	VIC	WA	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	0	1	0	0	0	0	0	0	0	0	0	0	0	Ceftriaxone non-susceptible
	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	1	2	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	ACT	NSW	QLD	SA	VIC	WA	0	0	0	0	0	0	0	0	0	0	0	0	4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Month number, state and territory

Number



CPE	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	4	1	1	8	13	17	25	58	64	51	CPE + RMT	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	1	2	3	1	2	6	1	4	AZI LLR	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	1	5	71	34	15	8	DAP SAUR	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	1	5	1	2	15	8	15	RMT	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	1	6	3	2	CTR SALM	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	4	1	1	1	1	2	1	MDR SHIG	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	2	2	2	3	1	1	MDR MTB	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	1	1	2	5	1	LNZ ENTE	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	2	4	CTR NGON	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	2	1	1	AZI HLR	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	3	VAN SAUR	0-4	5-9	10-14	15-19	20-29	30-39	40-49	50-59	60-69	70-79	>	80	1	Age group, years

Number


CPE	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	4	1	1	8	13	17	25	58	64	51	CPE + RMT	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	1	2	3	1	2	6	1	4	AZI LLR	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	1	5	71	34	15	8	DAP SAUR	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	1	5	1	2	15	8	15	RMT	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	1	6	3	2	CTR SALM	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	4	1	1	1	1	2	1	MDR SHIG	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	2	2	2	3	1	1	MDR MTB	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	1	1	2	5	1	LNZ ENTE	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	2	4	CTR NGON	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	2	1	1	AZI HLR	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	3	VAN SAUR	0-4
(12)	5-9
(3)	10-14
(3)	15-19
(8)	20-29
(92)	30-39
(61)	40-49
(39)	50-59
(41)	60-69
(88)	70-79
(81)	>	80
(73)	1	Age group, years (number of CARs)




CPE	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	88	14	13	29	1	1	11	85	CPE + RMT	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	6	1	2	2	2	7	AZI LLR	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	1	129	4	DAP SAUR	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	38	1	5	1	1	1	RMT	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	7	2	1	2	CTR SALM	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	11	MDR SHIG	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	11	MDR MTB	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	10	LNZ ENTE	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	2	1	1	2	CTR NGON	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	4	AZI HLR	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	3	VAN SAUR	Urine	Wound	Blood	Other	Screen	Urine	Wound	Other	Screen	Clinical Isolate	Screen	1	
Number



CPE	Hospital	Other	RACF	Unknown	215	12	8	7	CPE + RMT	Hospital	Other	RACF	Unknown	16	4	AZI LLR	Hospital	Other	RACF	Unknown	37	64	33	DAP SAUR	Hospital	Other	RACF	Unknown	25	8	6	8	RMT	Hospital	Other	RACF	Unknown	8	2	2	CTR SALM	Hospital	Other	RACF	Unknown	7	2	2	MDR SHIG	Hospital	Other	RACF	Unknown	4	5	2	MDR MTB	Hospital	Other	RACF	Unknown	5	3	2	LNZ ENTE	Hospital	Other	RACF	Unknown	5	1	CTR NGON	Hospital	Other	RACF	Unknown	2	2	AZI HLR	Hospital	Other	RACF	Unknown	1	2	VAN SAUR	Hospital	Other	RACF	Unknown	1	Facility type

Number



IMP	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	5	78	0	58	0	0	16	6	0	NDM	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	2	7	0	5	4	1	24	6	1	NDM, OXA-48-like	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	0	1	0	0	1	0	3	0	0	OXA-48-like	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	0	7	0	2	2	0	11	3	0	KPC	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	0	2	0	1	2	0	9	0	0	VIM	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	0	1	0	0	0	0	2	0	0	SME	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	0	0	0	0	0	0	2	0	0	State or territory (number of CPE)

Number


IMP	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	Total
(262)	0.7142857142857143	0.8125	0.87878787878787878	0	0	0.23880597014925373	0.4	0	0.62213740458015265	NDM	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	Total
(262)	0.2857142857142857	7.2916666666666671E-2	7.575757575757576E-2	0.44444444444444442	1	0.35820895522388058	0.4	1	0.19083969465648856	NDM, OXA-48-like	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	Total
(262)	0	1.0416666666666666E-2	0	0.1111111111111111	0	4.4776119402985072E-2	0	0	1.9083969465648856E-2	OXA-48-like	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	Total
(262)	0	7.2916666666666671E-2	3.0303030303030304E-2	0.22222222222222221	0	0.16417910447761194	0.2	0	9.5419847328244281E-2	KPC	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	Total
(262)	0	2.0833333333333332E-2	1.5151515151515152E-2	0.22222222222222221	0	0.13432835820895522	0	0	5.3435114503816793E-2	VIM	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	Total
(262)	0	1.0416666666666666E-2	0	0	0	2.9850746268656716E-2	0	0	1.1450381679389313E-2	SME	ACT
(7)	NSW
(96)	NT
(0)	QLD
(66)	SA
(9)	TAS
(1)	VIC
(67)	WA
(15)	Unknown
(1)	Total
(262)	0	0	0	0	0	2.9850746268656716E-2	0	0	7.6335877862595417E-3	State or territory (number of CPE)




IMP	1	2	1	1	7	12	11	15	8	7	8	10	3	8	7	7	13	5	9	6	2	4	3	2	5	2	2	2	NDM	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	10	ACT	NSW	QLD	SA	TAS	VIC	WA	Unknown	1	1	1	1	3	1	1	1	3	1	1	2	1	1	2	1	3	6	4	3	1	4	1	1	1	1	2	1	OXA-48-like	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	10	ACT	NSW	QLD	SA	TAS	VIC	WA	Unknown	1	4	2	2	1	1	1	3	1	1	3	2	1	1	1	KPC	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	10	ACT	NSW	QLD	SA	TAS	VIC	WA	Unknown	1	1	1	1	1	1	1	3	2	1	1	NDM, OXA-48-like	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	10	ACT	NSW	QLD	SA	TAS	VIC	WA	Unknown	1	1	1	2	VIM	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	10	ACT	NSW	QLD	SA	TAS	VIC	WA	Unknown	1	1	1	SME	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	4	5	6	7	8	9	10	3	10	ACT	NSW	QLD	SA	TAS	VIC	WA	Unknown	1	1	Month number, state and territory

Number



IMP	Morganella morganii
	Enterobacter species
	Citrobacter koseri
	Citrobacter braakii
	Serratia species
	Citrobacter farmeri
	Providencia rettgeri
	Citrobacter amalonaticus
	Enterobacter aerogenes
	Klebsiella oxytoca
	Serratia marcescens
	Citrobacter freundii
	Klebsiella pneumoniae
	Escherichia coli
	Enterobacter cloacae complex
	1	1	1	1	1	2	7	11	15	28	17	78	NDM	Morganella morganii
	Enterobacter species
	Citrobacter koseri
	Citrobacter braakii
	Serratia species
	Citrobacter farmeri
	Providencia rettgeri
	Citrobacter amalonaticus
	Enterobacter aerogenes
	Klebsiella oxytoca
	Serratia marcescens
	Citrobacter freundii
	Klebsiella pneumoniae
	Escherichia coli
	Enterobacter cloacae complex
	1	1	2	1	1	7	34	3	OXA-48-like	Morganella morganii
	Enterobacter species
	Citrobacter koseri
	Citrobacter braakii
	Serratia species
	Citrobacter farmeri
	Providencia rettgeri
	Citrobacter amalonaticus
	Enterobacter aerogenes
	Klebsiella oxytoca
	Serratia marcescens
	Citrobacter freundii
	Klebsiella pneumoniae
	Escherichia coli
	Enterobacter cloacae complex
	1	7	17	KPC	Morganella morganii
	Enterobacter species
	Citrobacter koseri
	Citrobacter braakii
	Serratia species
	Citrobacter farmeri
	Providencia rettgeri
	Citrobacter amalonaticus
	Enterobacter aerogenes
	Klebsiella oxytoca
	Serratia marcescens
	Citrobacter freundii
	Klebsiella pneumoniae
	Escherichia coli
	Enterobacter cloacae complex
	1	13	NDM, OXA-48-like	Morganella morganii
	Enterobacter species
	Citrobacter koseri
	Citrobacter braakii
	Serratia species
	Citrobacter farmeri
	Providencia rettgeri
	Citrobacter amalonaticus
	Enterobacter aerogenes
	Klebsiella oxytoca
	Serratia marcescens
	Citrobacter freundii
	Klebsiella pneumoniae
	Escherichia coli
	Enterobacter cloacae complex
	4	1	VIM	Morganella morganii
	Enterobacter species
	Citrobacter koseri
	Citrobacter braakii
	Serratia species
	Citrobacter farmeri
	Providencia rettgeri
	Citrobacter amalonaticus
	Enterobacter aerogenes
	Klebsiella oxytoca
	Serratia marcescens
	Citrobacter freundii
	Klebsiella pneumoniae
	Escherichia coli
	Enterobacter cloacae complex
	1	1	1	SME	Morganella morganii
	Enterobacter species
	Citrobacter koseri
	Citrobacter braakii
	Serratia species
	Citrobacter farmeri
	Providencia rettgeri
	Citrobacter amalonaticus
	Enterobacter aerogenes
	Klebsiella oxytoca
	Serratia marcescens
	Citrobacter freundii
	Klebsiella pneumoniae
	Escherichia coli
	Enterobacter cloacae complex
	2	



Enterobacter cloacae complex
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	3	78	Escherichia coli
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	1	17	34	17	Klebsiella pneumoniae
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	4	13	7	7	28	Citrobacter freundii
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	15	Serratia marcescens
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	2	11	Klebsiella oxytoca
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	7	Enterobacter aerogenes
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	2	Providencia rettgeri
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	2	Citrobacter farmeri
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	1	Citrobacter amalonaticus
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	1	Serratia species
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	Citrobacter koseri
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	Citrobacter braakii
	SME
	VIM
	NDM, OXA-48-like	
	KPC
	OXA-48-like
	NDM
	IMP
	1	Morganella morganii
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	Enterobacter species
	SME
	VIM
	NDM, OXA-48-like
	KPC
	OXA-48-like
	NDM
	IMP
	1	
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