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Overview 

Australasian Sexual Health Conference 

• Linking epidemiology and laboratory data 

• Incorporating genomics into gonorrhoea epidemiology 

• Understanding transmission of gonorrhoea 

• Using genomics to understand ‘incursions’ of resistant gonorrhoea 

• What does the future hold? 
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Microbiological Diagnostic Unit Public Health Laboratory 

 

• Located within the Doherty Institute at the University of Melbourne 

• Established in 1897 

• Provides state, national and international public health microbiology services 

• Receives all isolates of notifiable pathogens, including Neisseria gonorrhoeae 
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Microbiology Laboratory at Melbourne Sexual Health Centre 

Australasian Sexual Health Conference 

• On-site laboratory within MSHC 

• Range of diagnostic bacteriology services 

• On-site molecular testing (100,000+ specimens / year) 

• Neisseria gonorrhoeae 

• Chlamydia trachomatis 

• Trichomonas vaginalis 

• Mycoplasma genitalium 
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Trends in AMR in Neisseria gonorrhoeae 

Australasian Sexual Health Conference 

• Few surveillance programmes combine AMR data with epidemiological and individual-level 

behavioural risk factors.  

• Such information can provide insights into factors promoting the acquisition of resistant       

N. gonorrhoeae, such as sexual orientation, international travel or sexual behaviours  

• Identification of specific risk groups may enable targeted public health action: 

• Intensified screening 

• Contact tracing 

• Monitoring for failure of empiric therapy  
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AMR in Victoria, 2007 - 2018 

Australasian Sexual Health Conference 

Williamson et al, AAC, 2019 

7,588 isolates from 5,593 individuals  
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Transmission of N. gonorrhoeae in Victoria 

Australasian Sexual Health Conference 

• Aim: To determine the extent and duration of transmission (including AMR) 

within and across sexual networks in a dense urban area  

• Sequenced 2,186 isolates from January 2017 – December 2017 

• Epidemiological metadata from MSHC and Victorian DHHS 

• Used 10 SNP cut-off to identify ‘transmission clusters’ based on hierarchical 

single-linkage clustering 

• Derived from maximum pairwise SNP distance between pairs of individuals 
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• 7,309 gonorrhoea notifications in 

2017 

• 2,055 (28.1%) associated with 

culture 

• 86.3% males 

• Of these, 84.6% were MSM 

 

 

Williamson DA, Chow EPF et al. Nature Comms, 2019 



• 161 clusters of two or 

more related isolates 

(83% of the dataset) 

• Median size: 3 cases 

(range 2 to 181 

patients) 

• Median time from first 

to last case: 102 days 

(range 0 to 362 days).  
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Cluster    N isolates  

Cluster 10    181

Cluster 179    172

Cluster 1    140

Cluster 20    108 

Cluster 24    89 

Cluster 32    75 

Cluster 5    71
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Cluster 91    34
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• Clusters containing both HIV-positive and HIV-negative MSM 

indicating disassortative sexual mixing and gonorrhoea 

transmission 

Williamson DA, Chow EPF et al. Nature Comms, 2019 
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• Travel related infections more likely to be sporadic  

• 18.5% sporadic infection vs. 3.1% in a cluster (P <0.001)  

• 31 clusters containing patients who reported recent sex 

overseas 

• First isolate in 13 (42%) of these clusters was from a 

travel-associated case  

Williamson DA, Chow EPF et al. Nature Comms, 2019 
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mBio, 2018 

mBio, 2018 
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• Interspecies recombination at mtr locus major mechanism of  

     azithromycin resistance 

Williamson DA, Chow EPF et al. Nature Comms, 2019 
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International dissemination of an azithromycin-resistant lineage 

Australasian Sexual Health Conference 
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Ceftriaxone-resistant Neisseria gonorrhoeae in Australia 
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• Since 2017, there have been sporadic reports of an internationally-

disseminated ceftriaxone-resistant N. gonorrhoeae clone (‘FC428 clone’), 

• Initially reported from Japan, and subsequently from Australia, Canada, 

Denmark, France, Ireland, China, South Korea, Singapore and the United 

Kingdom 

• Reported from heterosexuals, including small cluster of local transmission in 

the UK 

• At least five cases in Australia this year, including first report from MSM 
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Summary 

Australasian Sexual Health Conference 

• Combining laboratory and epidemiological data provides far greater insights 

into the spread of AMR N. gonorrhoeae than either alone 

• Optimal combination: 

• Genomics 

• Phenotypic susceptibility data 

• Behavioural and risk factor data 

• Next step is how to combine and translate into policy and practice 
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OPEN ACCESS ISSUE

publish.csiro.au/sh

6 issues per year

Impact Factor: 1.4

#SexualHealth
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