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The Australian Gonococcal Surveillance Programme (AGSP) has continuously monitored antimicrobial resistance in Neisseria gonorrhoeae (NG) for more than 45 years through the system of jurisdictional Neisseria reference laboratories, the National Neisseria Network (NNN). In 2025, a total of 10,204 isolates across Australia, from public and private sectors, were tested for in vitro antimicrobial susceptibility by standardised methods. In 2025, the AGSP captured antimicrobial susceptibility data for 23.9% of all gonococcal infection notifications nationally. The current treatment recommendation for gonorrhoea, for the majority of Australia, continues to be dual therapy with ceftriaxone and azithromycin.
In 2025, of NG isolates tested, 0.73% (74/10,204) met the World Health Organization (WHO) criterion for decreased susceptibility (DS) to ceftriaxone, defined as a minimum inhibitory concentration (MIC) ≥ 0.125 mg/L. This proportion of isolates meeting the ceftriaxone DS criterion was greater than that reported in 2024 (0.51%), with the majority from New South Wales and Victoria. Genomic analysis indicated that 64.9% of these isolates (48/74) possessed the mosaic penA 60.001 allele, the key target associated with ceftriaxone resistance. 
Resistance to azithromycin was reported in 7.1% of NG isolates nationally, increasing from being proportionally stable (3.9% to 4.7%) since 2019. Of NG isolates tested, 0.20% (20/10,204) exhibited high-level resistance to azithromycin (MIC value ≥ 256 mg/L), with cases reported across Australia, predominantly in New South Wales, Victoria and non-remote Western Australia.
There were ten isolates detected in 2025 that had an extensively drug-resistant (XDR) phenotype: i.e., displaying both high-level resistance to azithromycin and decreased susceptibility to ceftriaxone (MIC ≥ 0.125 mg/L). When added to the 14 XDR isolates reported during 2022–2024, this brings the total to 24 XDR NG isolates reported in Australia since 2022. Genomic analyses of the ten XDR isolates reported in 2025 indicated all harboured the mosaic penA 60.001 allele, with several differing sequence types (ST) identified. By contrast, during 2022 and 2024, XDR NG sequence types were limited to ST-16406, consistent with reports from Europe and England. Travel information, where available, indicates infections in 2025 were associated with travel to Southeast Asia but also arose where no travel was involved.
In 2025, penicillin resistance was found in 23.4% of gonococcal isolates, and ciprofloxacin resistance in 59.3% of isolates where tested, although there was variation by jurisdiction particularly in remote settings, where acquisition of cultures for antimicrobial susceptibility testing is low. 
Tetracycline resistance has been included in surveillance in the AGSP in recent years, coincident with increasing use of doxycycline post-exposure prophylaxis for syphilis and chlamydia. Nationally 36.2% of NG isolates in 2025 were tetracycline resistant, with variation by jurisdiction. No isolates were resistant to spectinomycin; data for gentamicin, whilst no breakpoints are defined, are reported by the AGSP as these data are reportable to the WHO Global Antimicrobial Resistance and Use Surveillance System (GLASS). The emergence of antimicrobial resistant NG in Australia has largely occurred through importation, spread and local transmission. In 2025, in Australia and overseas, increased detection of drug-resistant NG isolates is of significant concern as the threat for the future of the current recommended therapeutic agents is increasingly evident, and no ideal alternate therapeutic agent has been identified. Disease prevention strategies under investigation for the future have included the MenB-4C vaccine, designed to protect against meningococcal disease. Despite early promise, recent results from a large Australian trial indicate the MenB-4C vaccine is not effective at preventing gonorrhoea in men who are at high risk of infection. The AGSP continues to monitor antimicrobial resistance and to identify emerging resistant clones by enhanced surveillance approaches, to inform strategies for disease management and treatment of gonorrhoea in Australia. 
Keywords: antimicrobial resistance; disease surveillance; gonococcal infection; Neisseria gonorrhoeae
[bookmark: _Toc195530501][bookmark: _Toc241586536]Introduction
The National Neisseria Network (NNN) was established in the late 1970s and comprises jurisdictional Neisseria reference laboratories across Australia. The NNN laboratories provide reference-level services for the pathogenic Neisseria species: N. gonorrhoeae (NG) and N. meningitidis. The Australian Gonococcal Surveillance Programme (AGSP) is a key activity of the NNN and has been operational for more than 45 years.1 Over these decades, the AGSP has reported the emergence of resistance to all antibiotics used in the treatment of gonorrhoea. In 2017, the first evidence of sustained spread of multi-drug-resistant gonorrhoea was reported,2 followed in 2018 by coincident reports from Australia and the United Kingdom of the first extensively-drug-resistant (XDR) NG isolates.3–5 The emergence of NG antimicrobial resistance (AMR) in Australia has largely occurred following introduction of multi-resistant strains from overseas.5,6 The importation and spread of antimicrobial resistant strains remains an ongoing concern for disease control strategies, and is a focus of the work of the NNN. 
Since the introduction of dual therapy for gonorrhoea in 2014, the background rate of NG isolates with decreased susceptibility (DS) to ceftriaxone (minimum inhibitory concentration (MIC) value ≥ 0.125 mg/L) has remained low, ranging from 0.03% to 0.51%.7 Continuous AMR surveillance remains imperative to detect the emergence and spread of resistant strains, threatening empirical therapeutic regimens.6,8 The increased proportion of gonococcal isolates resistant to azithromycin in recent years has also heightened concerns about future treatment strategies, and remains an important focus of ongoing surveillance.
Notification rates of gonococcal infections in Australia increased by 211% between 2015 and 2024 (from 78.8 to 166.7 per 100,000 population per year).9 There was a temporal decrease between 2019 and 2022, coincident with the coronavirus disease 2019 (COVID-19) restrictions in 2020 to 2021.10 In 2025, the notifications decreased by 4.2% (154.5 per 100,000 population per year).11 In 2024, gonococcal disease rates were significantly higher in the Aboriginal and Torres Strait Islander population (576.6 per 100,000 population per year), approximately four times the rate observed in the non-Indigenous population (145.8 per 100,000 population per year).12 The highest rates were reported in remote and very remote areas (1,679.9 per 100,000 population per year).12 Whilst gonococcal disease rates are highest in Australia in remote and very remote areas, historically NG AMR in these regions has remained low. 
Molecular diagnostics have increasingly replaced bacterial culture and antimicrobial susceptibility testing (AST) in the last two decades. The corollary of this is a reduction in gonococcal isolates available for AMR surveillance.13.14 Molecular tests for antimicrobial resistance detect known genetic targets associated with resistance; however, these assays do not detect novel resistance mechanisms. Uniquely, in some remote regions of Australia, molecular assays are used to detect penicillin resistance in NG, the first documented use of such testing for NG AMR detection and surveillance.13,14 These data have informed local treatment guidelines:14,15 In 2023, increased reports of penicillinase-producing Neisseria gonorrhoeae (PPNG) in the Northern Territory led to changes in treatment recommendations for gonorrhoea to dual therapy with ceftriaxone and azithromycin.15 
Strategies for treatment and control of gonorrhoea are based on regimens resulting in cure in at least 95% of cases. Surveillance data of antibiotics in clinical use are critical to monitor AMR, to detect imported or novel resistance, and to inform treatment guidelines.16 The World Health Organization (WHO) has called for enhanced surveillance as a fundamental component of its Global Action Plan to control the spread and impact of gonococcal AMR.7 
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Gonorrhoea infections are notifiable under legislation in Australia to the National Notifiable Diseases Surveillance System (NNDSS). The isolates tested by the NNN and reported by the AGSP represent a subset of all notified cases. The NNN laboratories test gonococcal isolates for susceptibility to current therapeutic agents, ceftriaxone, azithromycin as well as penicillin, ciprofloxacin, spectinomycin and tetracycline. In addition, many NNN laboratories are testing gentamicin; these data were first reported by the AGSP in 2020 and this reporting continued in 2025. 
AST is performed using standardised methodology to determine the MIC value, the lowest antibiotic concentration that inhibits in vitro growth under defined conditions. The coordinating lab for the NNN, the WHO Collaborating Centre for Sexually Transmitted Infection and Antimicrobial Resistance (WHO CC, Sydney), conducts a programme-specific quality assurance program.17 Each jurisdiction submits gonococcal AST data on a quarterly basis to the WHO CC, Sydney. Where available, the AGSP collects data on the sex of the patient, the country of acquisition of infection, and the site of infection. Data collected across jurisdictions are predominantly from urban centres. Data from the Northern Territory and Western Australia are further divided into non-remote and remote regions determined at the jurisdictional level. 
[bookmark: _Toc195530503][bookmark: _Toc241586538]Results
[bookmark: _Toc241586539]Proportion of gonococcal infections with antimicrobial susceptibility testing
In 2025, there were 42,651 gonococcal infections notified in Australia;11 of these, 10,204/42,651 (23.9%) had isolates available for AST performed by the NNN laboratories (Table 1). This is reflected in Figure 1, which plots AGSP culture-confirmed cases against combined culture and culture-independent cases.
Across jurisdictions, the proportion of diagnoses made by culture varies, ranging from 5.3% to 48.8% as shown in Table 1. The lowest proportion for cultures is from the remote and very remote communities of the Northern Territory and Western Australia. The proportion is highest from the Australian Capital Territory and reflects the effectiveness of laboratory referrals in that jurisdiction, in part due to the relatively small number of notifications.
Table 1: Number of Australian Gonococcal Surveillance Programme gonococcal isolates tested as a proportion of National Notifiable Diseases Surveillance System (NNDSS) gonorrhoea notifications, Australia, 2025,a by state or territory
	State or territory
	Number of isolates tested
	Number notified to NNDSS
	Number of isolates tested/number of cases notified (%)

	Australian Capital Territory
	217
	445
	48.8%

	New South Wales
	3,479
	13,635
	25.5%

	Northern Territory
	117
	2,220
	5.3%

	Queensland
	1,534
	7,577
	20.2%

	South Australia
	655
	2,392
	27.4%

	Tasmania
	64
	181
	35.4%

	Victoria
	2,961
	10,876
	27.2%

	Western Australia
	1,177
	5,325
	22.1%

	Australia
	10,204
	42,651
	23.9%


a	Source: National Communicable Diseases Surveillance dashboard.11 Accessed on 7 April 2026.
Figure 1: Number of gonococcal disease cases reported to the National Notifiable Diseases Surveillance System, compared with Neisseria gonorrhoeae isolates available for laboratory testing by the Australian Gonococcal Surveillance Programme, Australia,a 1991–2025
[image: Figure 1: the line chart shows the number of gonococcal disease cases reported to the National Notifiable Diseases Surveillance System over the years 1991 to 2025, compared with isolates available for laboratory testing by the Australian Gonococcal Surveillance Programme, Australia, over the same time period. There has been a large rise in both disease notifications and isolates available for laboratory testing over the time period, and particularly since 2010. In 2020 and 2021 there was a noticeable decline in both disease notifications and isolates, coincident with the public health strategies implemented in the COVID-19 pandemic. With the relaxation of these measures in 2022, both disease notifications and bacterial culture confirmations returned to pre-pandemic levels (2019). In 2025, there was a 23% increase in the number of notifications of N. gonorrhoeae infections in Australia (n=42,651) compared to pre-pandemic notifications to the NNDSS in 2019 (n=34,741).]
a	Source: National Communicable Disease Surveillance Dashboard.11 Accessed on 7 April 2026.
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There were 8,044 isolates tested in 2025 from males (8,044/10,204; 78.8%) and 2,054 from females (2,054/10,204; 20.1%; Table 2). A further 106 isolates (1.0%) were from patients whose sex was not recorded, or was recorded as ‘other’. The proportion of gonococcal isolates from males and females has remained stable over recent years (2009–2025), in the ranges 17–22% for females and 78–83% for males.18 The infected site was reported as ‘other’ or not specified for 292 isolates from males and for 95 isolates from females (Table 2). Forty-one isolates (0.40%) were attributed to disseminated infections in 2025, a similar proportion as reported in 2024 (0.45%).19 Isolates from urine samples were regarded as genital tract isolates.

Table 2: Gonococcal isolates, Australia, 2025, by sex, site and jurisdictiona tested
	Sex
	Siteb
	ACT
	NSW
	NT
	Qld
	SA
	Tas.
	Vic.
	WA
	Australia

	Male
	Genital
	60
	1,495
	75
	648
	307
	26
	1,020
	657
	4,288

	
	Rectal
	68
	849
	2
	235
	167
	13
	869
	63
	2,266

	
	Pharynx
	44
	414
	1
	118
	30
	13
	481
	73
	1,174

	
	DGI
	0
	6
	3
	7
	2
	0
	0
	6
	24

	
	Other/NS
	0
	48
	1
	67
	2
	4
	155
	15
	292

	
	Total
	172
	2,812
	82
	1,075
	508
	56
	2,525
	814
	8,044

	Female
	Genital
	32
	496
	32
	346
	118
	5
	299
	312
	1,640

	
	Rectal
	2
	20
	0
	12
	13
	1
	9
	6
	63

	
	Pharynx
	10
	95
	0
	35
	9
	2
	54
	34
	239

	
	DGI
	0
	3
	2
	8
	1
	0
	0
	3
	17

	
	Other/NS
	0
	15
	1
	54
	1
	0
	16
	8
	95

	
	Total
	44
	629
	35
	455
	142
	8
	378
	363
	2,054

	Other
	Genital
	1
	17
	0
	2
	3
	0
	20
	0
	43

	
	Rectal
	0
	8
	0
	0
	0
	0
	13
	0
	21

	
	Pharynx
	0
	2
	0
	0
	0
	0
	8
	0
	10

	
	DGI
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	Other/NS
	0
	1
	0
	0
	0
	0
	0
	0
	1

	
	Total
	1
	28
	0
	2
	3
	0
	41
	0
	75

	Unknown
	Genital
	0
	6
	0
	0
	1
	0
	5
	0
	12

	
	Rectal
	0
	1
	0
	1
	1
	0
	5
	0
	8

	
	Pharynx
	0
	3
	0
	1
	0
	0
	3
	0
	7

	
	DGI
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	Other/NS
	0
	0
	0
	0
	0
	0
	4
	0
	4

	
	Total
	0
	10
	0
	2
	2
	0
	17
	0
	31

	Total
	
	217
	3,479
	117
	1,534
	655
	64
	2,961
	1,177
	10,204


a	ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
b	DGI: Disseminated gonococcal infection. NS: not specified.
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For 2025, the numbers and proportions of gonococcal isolates resistant to azithromycin, ciprofloxacin and penicillin are shown in Table 3. There continues to be variation across jurisdictions, as well as in remote settings compared to non-remote settings. 
Table 3: Number and proportion (%) of gonococcal isolates with resistance to azithromycin, ciprofloxacin and penicillin reported, Australia, 2025, by state or territory
	State or territory
	2025
	Resistance
	2025
	Resistance
	2025
	Resistance

	
	Number of isolates tested
	Azithromycina
	Number of isolates testedb
	Ciprofloxacin
	Number of isolates testedb
	Penicillin

	
	
	n
	%
	
	n
	%
	
	n
	%

	Australian Capital Territory
	217
	9
	4.1
	188
	99
	52.7
	188
	34
	18.1

	New South Wales
	3,479
	220
	6.3
	981
	545
	55.6
	390
	104
	26.7

	Queensland
	1,534
	112
	7.3
	1,431
	919
	64.2
	1,431
	366
	25.6

	South Australia
	655
	16
	2.4
	652
	410
	62.9
	652
	144
	22.1

	Tasmania
	64
	5
	7.8
	63
	44
	69.8
	63
	21
	33.3

	Victoria
	2,961
	207
	7.0
	680
	469
	69.0
	672
	195
	29.0

	Northern Territory non-remote
	58
	3
	5.2
	58
	15
	25.9
	58
	5
	8.6

	Northern Territory remote
	59
	0
	0
	58
	3
	5.2
	58
	10
	17.2

	Western Australia non-remote
	1,089
	151
	13.9
	1,085
	607
	55.9
	1,085
	206
	19.0

	Western Australia remote
	88
	4
	4.5
	88
	25
	28.4
	88
	11
	12.5

	Australia
	10,204
	727
	7.1
	5,284
	3,136
	59.3
	4,685
	1,096
	23.4


a	Includes resistant and high-level resistant strains.
b	A subset of Neisseria gonorrhoeae isolates underwent antimicrobial susceptibility testing with ciprofloxacin (51.8%; 5,284/10,204) and penicillin (45.9%; 4,685/10,204).

Ceftriaxone
The World Health Organization (WHO) criterion for decreased susceptibility (DS) to ceftriaxone is defined as a minimum inhibitory concentration (MIC) ≥ 0.125 mg/L.7 The AGSP have detected and reported ceftriaxone DS, and isolates with a ceftriaxone MIC value ≥ 0.064 mg/L, in Australia since 2001 (Tables 4 and 5). In 2025, there were 74 ceftriaxone DS isolates reported across Australia (74/10,204; 0.73%), from New South Wales (38); Victoria (25); non-remote Western Australia (4); Queensland (2); the Australian Capital Territory (2); the non-remote Northern Territory (2); and South Australia (1). This was greater than the reporting of ceftriaxone DS NG from 2024 (0.51%),19 with the increase resulting largely from New South Wales and Victoria. Genomic analysis from the NNN Laboratories of 48/74 isolates (64.9%) with ceftriaxone MIC ≥ 0.125 mg/L (range: 0.125–1 mg/L) detected the penA 60.001 allele, the key alteration encoding the penicillin binding protein 2 associated with ceftriaxone resistance.20 One (1) of 74 isolates (1.4%) had a ceftriaxone MIC of 0.50 mg/L and carried the penA 237.001 allele, which shares 98.7% sequence homology with penA 60.001. This isolate belonged to multi-locus sequence type (MLST) ST-1901, consistent with the FC-428 clone lineage.21 Public Health investigations were conducted at the jurisdictional level, with limited travel history available; four cases were associated with travel to Southeast Asia and one case reported no travel, indicating the infection was acquired by local transmission. 
Ten (10) of the 74 isolates (13.5%) with ceftriaxone DS (MIC ≥ 0.125 mg/L) had an extensively drug resistant (XDR) profile,22 with additional resistance to penicillin and ciprofloxacin and high-level azithromycin resistance (MIC value ≥ 256 mg/L). These XDR isolates were reported from New South Wales (4); Victoria (4); non-remote Western Australia (1); and the non-remote Northern Territory (1), and by genomics identified various sequence types (ST), all with the mosaic penA 60.001 allele detected. The variation in detection of ST differs from 2022 to 2024, where all XDR NG identified were characterised as ST-16406.23 Where available, travel information was reported from Southeast Asia, and one infection was reported to be locally acquired. 
Azithromycin
Low-level azithromycin resistance is linked to mutations in ribosomal proteins and the multiple transferable resistance (Mtr) CDE efflux pump, while high-level resistance is associated with 23S rRNA mutations.24 Nationally, in 2025, azithromycin resistance was detected in 7.1% of isolates (Table 3), higher than the proportion reported in 2024 (4.6%).19 Since 2012, the rate of azithromycin resistance increased from 1.3% to a peak of 9.3% in 2017, then declined to 3.9% in 2020, and has remained in the range 3.9% to 4.7% through 2021 to 2024 (Table 6).18 Azithromycin-resistant NG was reported in all jurisdictions in Australia and resistance rates were highest in non-remote Western Australia (13.9%), Tasmania (7.8%), Queensland (7.3%) Victoria (7.0%), and New South Wales (6.3%) (Tables 5 and 6). In 2025, high-level resistance to azithromycin (MIC ≥ 256 mg/L) was detected in 20 isolates (including those 10 NG with an XDR profile) across jurisdictions in Australia, from New South Wales (7); Victoria (5); non-remote Western Australia (5); Queensland (2); and the non-remote Northern Territory (1). The number of detections of these isolates in 2025 was markedly lower than that reported in 2024 (46/10,702), which was the highest number of isolates displaying high-level resistance to azithromycin ever reported by the AGSP.19 
Penicillin
Penicillin resistance in NG results from either penicillinase production via β-lactamase enzymes carried on plasmids (these isolates are traditionally referred to as penicillinase producing NG [PPNG]), and/or from the aggregation of chromosomally controlled resistance mechanisms (also referred to as chromosomally mediated resistance to penicillin (CMRP)). In 2025, in Australia, 1,096 isolates tested (1,096/4,685; 23.4%) were penicillin resistant (Table 3), lower than reported in 2024 (3,000/9,726; 30.8%).19 The proportion of penicillin-resistant isolates has fluctuated in the range 22–44% between 2008 and 2024.18,19 In 2025, the penicillin-resistant NG constituted 88.2% PPNG (967/1,096) and 11.8% CMRP (129/1,096). 
In 2025, there were 116 isolates tested with penicillin from the Northern Territory, with 58 referred from remote areas (Alice Springs, Katherine, Tennant Creek, and Arnhem Land regions) and 58 from Darwin and surrounding urban areas (non-remote). Of the NG isolates from remote areas, 10 were penicillin resistant, all of which were PPNG (10/58; 17.2%). In 2025, there were 1,173 isolates tested with penicillin from Western Australia, with 88 referred from remote regions and 1,085 from urban and suburban Perth (non-remote). Penicillin resistance was reported in 11/88 of remote Western Australian cases (12.5%), of which all were PPNG. 
Ciprofloxacin
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In 2025, ciprofloxacin resistance was reported in 3,136 isolates (59.3%), a lower proportion than in 2022 (63.3%) and 2023 (60.3%) (Table 3).18 Ciprofloxacin has not been recommended in Australia as a first-line therapy for gonococcal infections since the late 1990s. As reported by the AGSP, the rate of ciprofloxacin resistance progressively declined in Australia since 2008, from a peak of 71%, before reaching a nadir of 25.6% in 2018.18 The increase in ciprofloxacin resistance from 52.9% in 2021 to 63.3% in 2022 can be attributed, to an extent, to expansion of the ST-7827 clone, particularly in New South Wales.25
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Table 4: Number and proportion (%) of gonococcal isolates with ceftriaxone minimum inhibitory concentration (MIC) values ≥ 0.064 mg/L, Australia, 2014 to 2025, by state or territory
	State or territorya
	Neisseria gonorrhoeae isolates with ceftriaxone MIC values ≥ 0.064 mg/L

	
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024
	2025

	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	ACT
	2
	2.7
	0
	0
	1
	0.9
	0
	0
	4
	1.9
	1
	0.5
	0
	0
	1
	0.5
	6
	2.8
	1
	0.4
	10
	4.0
	4
	1.8

	NSW
	119
	7.1
	52
	2.7
	45
	2.0
	13
	0.5
	30
	0.8
	44
	1.2
	30
	1.2
	18
	0.9
	332
	12
	238
	6.6
	132
	3.6
	140
	4.0

	Qld
	21
	3.2
	7
	1.0
	32
	3.7
	11
	0.9
	18
	1.3
	16
	1.0
	17
	1.1
	4
	0.4
	8
	0.6
	32
	2.1
	25
	1.7
	18
	1.2

	SA
	2
	1.0
	9
	3.6
	2
	0.6
	2
	0.6
	3
	1.3
	9
	1.6
	0
	0
	4
	1.4
	18
	3.9
	8
	1.4
	10
	1.5
	20
	3.1

	Tas.
	0
	0
	0
	0
	1
	3.6
	0
	0
	4
	7.3
	1
	2.1
	0
	0
	1
	1.4
	0
	0
	0
	0
	1
	1.1
	2
	3.1

	Vic.
	95
	6.6
	25
	1.5
	19
	1.1
	48
	2.1
	83
	3.2
	42
	1.6
	18
	1.1
	25
	1.3
	82
	3.3
	66
	2.4
	108
	3.3
	152
	5.1

	NT non-remote
	3
	3.0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1.1
	3
	2.9
	4
	4.1
	2
	3.4

	NT remote
	1
	0.8
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1.7

	WA non-remote
	14
	3.6
	5
	1.3
	9
	1.3
	9
	1.4
	14
	2.1
	11
	1.5
	3
	0.4
	1
	0.2
	9
	1.9
	6
	0.6
	10
	0.9
	9
	0.8

	WA remote
	1
	0.9
	0
	0
	0
	0
	0
	0
	0
	0
	2
	2.4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1.1

	Australia
	258
	5.4
	98
	1.8
	109
	1.7
	83
	1.1
	156
	1.7
	126
	1.3
	68
	0.9
	54
	0.9
	456
	5.6
	354
	3.5
	300
	2.8
	349
	3.4


a	ACT: Australian Capital Territory; NSW: New South Wales; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; NT: Northern Territory; WA: Western Australia.

Table 5: Proportion (%) of gonococcal isolates tested in Australia with ceftriaxone minimum inhibitory concentration (MIC) values at 0.064 mg/L and ≥ 0.125 mg/L7 and resistance to azithromycin, 2010 to 2025
	Year
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024
	2025

	Number of isolates tested nationally
	4,100
	4,230
	4,718
	4,897
	4,804
	5,411
	6,378
	7,835
	9,006
	9,668
	7,222
	6,254
	8,199
	10,105
	10,702
	10,204

	Ceftriaxone MIC 0.064 mg/L
	4.80%
	3.20%
	4.10%
	8.20%
	4.80%
	1.70%
	1.65%
	1.02%
	1.67%
	1.19%
	0.87%
	0.83%
	5.05%
	3.29%
	2.29%
	2.70%

	Ceftriaxone DSa MIC ≥ 0.125 mg/L
	0.10%
	0.10%
	0.30%
	0.60%
	0.60%
	0.10%
	0.05%
	0.04%
	0.06%
	0.11%
	0.07%
	0.03%
	0.51%
	0.22%
	0.51%
	0.73%

	Ceftriaxone total (MIC values ≥ 0.064 mg/L) 
	4.90%
	3.30%
	4.40%
	8.80%
	5.40%
	1.80%
	1.70%
	1.06%
	1.73%
	1.30%
	0.94%
	0.86%
	5.56%
	3.51%
	2.80%
	3.43%

	Azithromycin resistance
	n/a
	1.1%
	1.3%
	2.1%
	2.5%
	2.6%
	5.0%
	9.3%
	6.2%
	4.6%
	3.9%
	4.7%
	3.9%
	4.5%
	4.6%
	7.1%


a	DS: decreased susceptibility.

Table 6: Number and proportion (%) of gonococcal isolates with resistance to azithromycin, Australia, 2014 to 2025, by state or territory
	State or territorya
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024
	2025

	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	ACT
	7
	9.3
	0
	0
	8
	7.1
	3
	2.1
	18
	8.7
	14
	7.1
	9
	6.1
	6
	3.2
	7
	3.2
	5
	1.9
	7
	2.8
	9
	4.1

	NSW
	33
	2.0
	43
	2.3
	82
	3.6
	261
	9.3
	230
	6.5
	215
	6.0
	181
	7.0
	191
	9.9
	109
	4.0
	165
	4.6
	130
	3.5
	220
	6.3

	Qld
	23
	3.5
	42
	5.8
	10
	1.2
	61
	4.9
	68
	4.9
	32
	1.9
	43
	2.9
	14
	1.2
	32
	2.3
	41
	2.7
	51
	3.5
	112
	7.3

	SA
	1
	0.5
	7
	2.8
	68
	19.5
	46
	12.8
	7
	3.0
	11
	2.0
	1
	0.3
	3
	1.0
	3
	0.7
	17
	2.9
	30
	4.6
	16
	2.4

	Tas.
	1
	3.3
	1
	4.3
	4
	14.3
	5
	9.0
	3
	6.0
	1
	2.0
	0
	0
	4
	5.8
	5
	5.2
	8
	5.9
	4
	4.5
	5
	7.8

	Vic.
	33
	2.3
	30
	1.8
	93
	5.4
	304
	13.5
	217
	8.3
	161
	6.2
	29
	1.7
	59
	3.1
	144
	5.8
	159
	5.8
	201
	6.2
	207
	7.0

	NT non-remote
	0
	0
	0
	0
	1
	1.9
	1
	1.7
	1
	1.5
	1
	1.8
	2
	3.9
	1
	2.0
	1
	1.1
	4
	3.8
	2
	2.1
	3
	5.2

	NT remote
	0
	0
	0
	0
	0
	0
	1
	0.6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1.3
	0
	0

	WA non-remote
	21
	5.3
	15
	3.8
	51
	7.6
	40
	6.4
	16
	2.5
	12
	1.6
	18
	2.6
	18
	3.7
	16
	3.3
	57
	5.9
	62
	5.8
	151
	13.9

	WA remote
	0
	0
	0
	0
	1
	0.8
	4
	3.4
	1
	0.9
	1
	1.2
	1
	0.9
	0
	0
	0
	0
	2
	3
	1
	1.3
	4
	4.5

	Australia
	119
	2.5
	138
	2.6
	318
	5.0
	726
	9.3
	561
	6.2
	448
	4.6
	284
	3.9
	296
	4.7
	317
	3.9
	458
	4.5
	489
	4.6
	727
	7.1


a	ACT: Australian Capital Territory; NSW: New South Wales; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; NT: Northern Territory; WA: Western Australia.

Tetracyclines
Tetracycline resistance is defined as MIC ≥ 2 mg/L. Nationally in 2025, testing was undertaken on 54.2% of isolates (5,526/10,204); of tested isolates, 36.2% (2,002/5,526) were tetracycline resistant. Tetracycline resistance data are presented by jurisdiction and aggregated for Australia as shown in Table 7. 
Spectinomycin
In 2025, all isolates tested (2,481/10,204; 24.3%) were susceptible to spectinomycin. 
Gentamicin
In 2025, gentamicin MIC data were available for 932 isolates, from all jurisdictions excepting South Australia and remote Western Australia. The median MIC value was 4 mg/L; and the range was ≤ 1.0–16 mg/L. There are no gentamicin breakpoints defined for NG. 
Table 7: Number and proportion (%) of gonococcal isolates with resistance to tetracycline minimum inhibitory concentration (MIC) ≥ 2 mg/L, Australia, 2025, by state or territory
	State or territory
	Number of isolates tested
	Tetracycline resistance MIC ≥ 2 mg/L

	
	2025
	n
	%

	Australian Capital Territory
	47
	15
	31.9

	New South Wales
	880
	332
	37.7

	Queensland
	365
	112
	30.7

	South Australia
	0
	—
	—

	Tasmania
	63
	13
	20.6

	Victoria
	2,885
	1,193
	41.4

	Northern Territory non-remote
	56
	7
	12.5

	Northern Territory remote
	57
	7
	12.3

	Western Australia non-remote
	1,085
	306
	28.2

	Western Australia remote
	88
	17
	19.3

	Australia
	5,526
	2,002
	36.2


[bookmark: _Toc241586542][bookmark: _Toc195519590][bookmark: _Toc195522359]Discussion
In 2025, the number of notifications of NG infections in Australia was 42,651, an increase of 22.8% from the pre-pandemic notifications to the NNDSS in 2019 (34,741).10 The NNN jurisdictional reference laboratories reported data from clinical testing of 10,204 NG isolates (representing 23.9% of infections) from urban and remote settings, in both public and private health sectors. The remote regions of Western Australia and the Northern Territory continue to report the highest rates of gonococcal disease, relatively low rates of AMR, and low numbers of isolates available for AST. 
From 2016 to 2018, AGSP isolates with ceftriaxone DS (MIC value ≥ 0.125 mg/L) were stable in the range 0.04–0.06%.8,18 However, in 2019, this increased to 0.11% (Table 5) then decreased during 2020–2021 coincident with public health containment measures for COVID-19.10 In 2022, the AGSP reported a surge in the number and proportion of isolates with ceftriaxone MIC values ≥ 0.064 mg/L, largely attributed to the expansion of a clone of limited genomic diversity of sequence type ST-7827, detected in both male and female patients in New South Wales. These ST-7827 isolates had a non-mosaic penA allele, were susceptible to azithromycin, but resistant to ciprofloxacin.25 Since 2023 the detection of ST-7827 NG subsided in Australia. This has been seen in other settings, where similarly NG ST-7827 rates increased rapidly in Norway during 2016–2018, then waned.26 
In 2025, NG isolates with ceftriaxone MIC values ≥ 0.125 mg/L increased to 74 (0.73%) from 55 (0.51%) in 2024 and 27 (0.22%) in 2023.18,19 These were largely reported from New South Wales (38) and Victoria (25), and in fewer numbers from other jurisdictions: non-remote Western Australia (4); Queensland (2); the Australian Capital Territory (2); the non-remote Northern Territory (2); and South Australia (1). Of these ceftrixone DS isolates, 48/74 (64.9%), from across jurisdictions (New South Wales (22); Victoria (18); non-remote Western Australia (4); the Australian Capital Territory (2); Queensland (1); and the non-remote Northern Territory (1)) were confirmed by whole genome sequencing to harbour the mosaic penA 60.001 allele. This allele is responsible for key alterations in the penicillin binding protein 2 associated with ceftriaxone resistance.20 The ceftriaxone MIC values associated with these 46 isolates ranged from 0.125 to 1.0 mg/L. Of the cases with available travel history, most had confirmed travel or links to Southeast Asia; however, one case (1/46) occurred in an individual with no travel history, indicating local transmission. Similarly, a 2022 report from the United Kingdom (UK),27 describing a surge in detection of NG isolates harbouring the penA 60.001 allele, heightened concerns regarding emergence of gonococcal AMR in a setting with comprehensive national surveillance, like Australia. 
In 2025, ten of the 74 ceftriaxone DS isolates reported from Australia (13.5%) had an extensively drug-resistant (XDR)22 profile (ceftriaxone MIC: 0.25–0.50 mg/L; azithromycin MIC ≥ 256 mg/L); all harboured the mosaic penA 60.001 allele, and were reported from New South Wales (4); Victoria (4); Western Australia (1); and the non-remote Northern Territory (1). The first reports of XDR NG in 2018 were from Australia (two unrelated cases, one with a travel history in the Asia-Pacific) and one from the UK (with a travel link to Thailand).4,27 On genomic analysis, there was limited diversity between the 2018 UK and Australian XDR isolates, suggesting these isolates belonged to the same gonococcal clone.3 In 2022, two further European Region cases were reported, one in Austria with travel links in Cambodia,28 and another in the UK with contact in the Asia-Pacific.29 Genomic analysis found the 2022 UK and Austrian isolates to be identical,29 and related to the case reported in the UK in 2018. These findings strongly suggest these strains are in circulation in the Asia-Pacific.29 The detection of one XDR isolate in non-remote Western Australia in 2022, four such isolates in Victoria in 2023, nine across jurisdictions in 2024, and a further ten across jurisdictions in 2025, amounts to 24 reports of XDR NG in Australia since 2022. Genomic analyses of XDR NG from 2022 through 2024 identified all isolates as belonging to ST-16406.23 In 2025, the AGSP identified different ST from the ten XDR NG examined, highlighting potentially new importation events and the adaptive capacity of NG, which is extremely concerning for current gonococcal treatment regimens.
Azithromycin resistance has been reported by the AGSP since 2007. Following the introduction of dual therapy in 2014, resistance to azithromycin in all jurisdictions of Australia has been observed (Table 6), increasing from 2016, and peaking at 9.3% in 2017.18 However, rates halved in 2019 (4.6%), and have remained relatively stable nationally between 2020 to 2024 (3.9% to 4.7%), with some variation across the jurisdictions.18,19 In 2025, azithromycin resistance increased from 4.6% to 7.1%, the highest increase since 2018. Azithromycin resistance was highest in non-remote Western Australia (13.9%), Tasmania (7.8%), Queensland (7.3%), Victoria (7.0%), and New South Wales (6.3%). 
In 2013, high-level resistance (HLR: MIC ≥ 256 mg/L) to azithromycin in gonococci was reported for the first time in Australia.30 Since then, there have been sporadic reports of NG isolates with HLR to azithromycin in Australia annually; none were reported in 2021. In 2022, nine such isolates were reported nationally and notably this number increased to 27 in 2023,24,31 and increased again to 46 in 2024 to record the highest number reported to date.19 There was a noticeable reduction in these isolates reported in 2025, falling to 20 cases (including ten XDR NG), mostly from New South Wales (7/20), Victoria (5/20) and non-remote Western Australia (5/20). Whilst data from the jurisdictions regarding travel history are limited, five cases indicate local transmission and in one case the infection was acquired in Southeast Asia. 
In 2025, penicillin resistance was reported in 23.4% of isolates (1,096/4,685), a decrease from 2020 (26.6%). The proportion of penicillin-resistant isolates has been reported in the range 22–44% between 2008 and 2024.18 In 2025, of the penicillin-resistant isolates, the majority were PPNG (88.2%; 967/1,096); the remaining 11.8% (129/1,096) were CMRP. With regards to the isolates from remote regions, of the 58 isolates from remote Northern Territory, ten were penicillin resistant, all PPNG (17.2%). There were 88 isolates from remote Western Australia: 11 (12.5%) were penicillin resistant, all PPNG. An ongoing outbreak of penicillin-resistant gonorrhoea (PPNG) in the Northern Territory (NT) since January 2023 has led to changes in treatment recommendations for gonorrhoea, aligning these recommendations with those for the majority of Australia.15 
In 2025, ciprofloxacin resistance was reported in 59.3% of tested isolates (3,136/5,284), lower than 60.3% in 2023 and 63.3% in 2022.18 The rate of ciprofloxacin resistance reported in Australia had progressively declined from 71% in 2008 to 25.6% in 2018. The increase in ciprofloxacin resistance from 2021 can be attributed, to an extent, to the expansion of the ST-7827 clone, particularly in New South Wales.25 With regards to the remote regions of Australia, of the 58 isolates from remote Northern Territory, three were ciprofloxacin resistant (5.2%); and of the 88 isolates from remote Western Australia, 25 were ciprofloxacin resistant (28.4%). 
In 2025, gentamicin susceptibility testing data were available for 932 NG isolates from New South Wales, Queensland, Tasmania, Victoria, non-remote Western Australia, the Australian Capital Territory and the Northern Territory. The median MIC value was 4 mg/L; the range was ≤ 1.0–16 mg/L. There are no gentamicin breakpoints defined for NG. The inclusion of gentamicin as an indicator for ongoing surveillance by the AGSP is in line with the requirements of the WHO Global Antimicrobial Resistance Surveillance System (GLASS). 
Nationally in 2025, tetracycline resistance was tested in 54.2% of isolates (5,526/10,204); of tested isolates, 36.2% (2,002/5,526) were tetracycline resistant. The highest rate was reported from Victoria (41.4%), with resistance reported in other jurisdictions in the range 12–38%, noting there are no data available from South Australia. Tetracycline resistance has been reported in the AGSP in recent years coincident with increasing use of doxycycline post-exposure prophylaxis for syphilis and chlamydia. 
In 2025, several concerning observations are reported by the AGSP: the rising trend in ceftriaxone DS NG isolates detected nationally harbouring the penA 60.001 allele; the increase in NG with azithromycin resistance from a proportionally stable level; and the detection of isolates with an XDR profile from New South Wales, Victoria, non-remote Western Australia, and non-remote Northern Territory. These findings mirror reports from the United Kingdom and Europe,23,27,28,32,33 where similar detections and local transmission have been reported. The ideal alternate treatment to ceftriaxone is yet to be identified, and in the global context culture is rarely performed, and rapid diagnostic assays to determine ceftriaxone susceptibility to facilitate stewardship are not commercially available. Disease prevention strategies under investigation for the future include the MenB-4C vaccine, designed to protect against meningococcal disease. Despite early promise from observational studies, recent results from a large Australian randomised controlled trial in high-risk populations has failed to demonstrate its efficacy against gonorrhoea infections. Studies in other populations with the MenB-4C vaccine are ongoing; however results so far suggest that the vaccine is unable to achieve the mucosal immunity required for protection against the acquisition of gonorrhoea.34 
Additional clinical, public health and laboratory investigations have been implemented as part of the response to these events. These include follow-up test of cure; genomic analysis at the jurisdictional level; and investigations regarding travel history. Strategies to prevent infection, including when travelling, are critical. The findings from this report underscore the ongoing importance of surveillance based on bacterial culture and AST of NG to inform future therapeutic strategies; to monitor for the presence and spread of resistant isolates; and to detect instances of treatment failure. 
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