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[bookmark: _Toc204767035][bookmark: introduction]Introduction
Gonorrhoea is one of the most common sexually transmitted infections (STI) globally, with 82.4 million new cases among adults aged 15–49 in 2020 (1)​. Untreated gonorrhoea can result in serious sequelae, including pelvic inflammatory disease, vertical transmission, and increased HIV transmission (2, 3).
Antimicrobial resistance (AMR) in Neisseria gonorrhoeae is a continuing public health threat globally. The World Health Organization (WHO) maintains a Bacterial Priority Pathogens List (BPPL), which ranks antibiotic-resistant bacteria as critical, high or medium priorities, according to mortality, incidence, non-fatal health burden, 10-year trend in resistance, transmissibility, preventability, treatability and antibacterial pipeline. The WHO BPPL was updated in 2024 and N. gonorrhoeae with third-generation cephalosporin-resistance remains a high priority (4). Resistance to almost all major classes of antibiotics, including tetracyclines, macrolides (azithromycin), sulphonamides, penicillins, quinolones, and cephalosporins has been documented in N. gonorrhoeae (5, 6).
Dual antibiotic therapy with ceftriaxone and azithromycin is the first line treatment for gonorrhoea recommended in many countries, including in Aotearoa New Zealand (NZ) (7, 8)​​. Evidence of increased azithromycin resistance and concern about effects of azithromycin on other pathogens and on the microbiome has led some jurisdictions, including the United Kingdom (UK), United States (USA) and Canada to recommend single-agent ceftriaxone for uncomplicated gonorrhoea (9-11)​. There are also a growing number of reports of ceftriaxone resistant and extensively drug-resistant N. gonorrhoeae. For example, 38% of isolates from Cambodia tested as part of the Enhanced Gonococcal Antimicrobial Surveillance Programme in 2021-2022 demonstrated ceftriaxone resistance (29 of 76) and three isolates were extensively drug-resistant, with high level azithromycin co-resistance (12). In China in 2022, 8.1% of isolates tested were resistant to ceftriaxone, with this proportion having nearly tripled since 2017 (13). In Australia, five extensively drug-resistant isolates were detected in quarters 1-3 2024 (14).
[bookmark: history-of-new-zealand-amr-surveillance]

[bookmark: _Toc204767036]History of amr surveillance in N. Gonorrhoeae in New Zealand
Antimicrobial susceptibility testing (AST) for N. gonorrhoeae has been conducted in New Zealand (NZ) intermittently since 1976. Following sporadic surveys, quarterly analyses were undertaken between 2005 and 2008 due to rising resistance to ciprofloxacin, the first line antibiotic at that time. Annual reporting by laboratories continued from 2009 to 2012, and from 2013, AST data was collected with STI laboratory surveillance data.
From 2013 to 2016, reporting of N. gonorrhoeae AMR focused on penicillin and ciprofloxacin resistance. Resistance to penicillin ranged from 4.5% in 2013 to 14.9% in 2016, with decreasing numbers of isolates available for AST (422 in 2013 to 168 in 2016) due to the introduction of culture independent diagnostic testing. Resistance to ciprofloxacin ranged from 26.2% to 36.3%, also with decreasing numbers of isolates tested (1055 in 2013 to 831 in 2016). 
Isolate numbers with reduced susceptibility to ceftriaxone (minimum inhibitory concentration (MIC) ≥0.06mg/L) were reported from 2014 to 2016 (1, 8, and 4 in 2014, 2015, and 2016 respectively), with total isolates tested not reported. Azithromycin susceptibility testing results were included for the first time in the 2016 Annual STI surveillance report. No resistance was detected, however only 79 isolates from three District Health Boards were tested (15). Since 2017, PHF Science (formerly ESR) has produced annual standalone N. gonorrhoeae AMR reports describing AST data received as part of STI laboratory surveillance, as detailed in the methods below. 
In addition to routine surveillance data, periodic N. gonorrhoeae AMR surveys have been undertaken in 2014/15 and 2018/19 when laboratories were asked to send all N. gonorrhoeae isolates to ESR for analysis. With increased nucleic acid amplification-based testing (NAAT) for gonorrhoea diagnosis since 2015, fewer isolates have been available for AST (16). The most recent AMR survey conducted by ESR in 2018/19 included 344 isolates provided by laboratories, with most isolates coming from the Auckland region. Two (0.6%) of the 344 isolates displayed reduced susceptibility to ceftriaxone MIC ≥0.06mg/L) and six (1.7%) demonstrated an azithromycin MIC above the European Committee on Antimicrobial Susceptibility Testing (EUCAST) epidemiological cut-off value (ECOFF) of MIC >1mg/L (17)​. While a small number of isolates with reduced susceptibility to ceftriaxone have been identified, resistance to ceftriaxone, according to the EUCAST clinical breakpoint of MIC >0.12 mg/L, has yet to be reported in NZ (18).
 


[bookmark: _Toc204767037][bookmark: methods]Methods
The collection, collation, and initial cleaning of laboratory data for N. gonorrhoeae are described in the 2024 Annual Report dashboard methods. Data produced were stored in a SQL server database. These data included AST data for ceftriaxone, azithromycin, penicillin, ciprofloxacin, and tetracycline. The data were extracted from SQL into R for cleaning and analysis.
The number of reported isolates, testing methods and reporting practices varied between laboratories. Results received included minimum inhibitory concentration (MIC), zone diameter (ZD) and categorical interpreted data (SIR). Free-text data were entered by many laboratories, and multiple unique responses and transcription errors were received, meaning the collation, cleaning and analysis of data was challenging. Any non-susceptible or conflicting results for azithromycin and ceftriaxone (e.g. reported MIC values non-concordant with interpreted SIR results) were confirmed with the testing laboratory. All susceptible results for azithromycin and ceftriaxone, and all results for other antibiotics were assumed to be correct without further interrogation.  
Data were restricted to individuals with a National Health Index (NHI) or personal identifier (PID) and similar isolates were de-duplicated within 21 days. 
The MIC breakpoints used to interpret AST results are displayed in Table 1. 
Ceftriaxone AST results were interpreted using EUCAST v14.0 breakpoints together with an additional decreased susceptibility category, in line with the World Health Organization (WHO) 2024 guidelines (see Table 1). 
Azithromycin AST results were interpreted using an epidemiological cut-off value (ECOFF) of 1 mg/L, in line with EUCAST guidelines. This cutoff may be used to differentiate wildtype from non-wildtype (absence or presence of acquired resistance mechanisms, respectively). Some laboratories do not perform azithromycin AST, particularly in the Central region. 
The MIC breakpoints used to interpret AST results for ciprofloxacin, penicillin and tetracycline are based on EUCAST clinical breakpoint tables v14.0, published in January 2024 ​(European Committee on Antimicrobial Susceptibility Testing 2024)​. The EUCAST breakpoint for tetracycline changed in 2023 with resistance defined as MIC >0.5 mg/L compared to >1.0 mg/L in previous years. This may change previously reported results. For ciprofloxacin, penicillin and tetracycline, a small number of results were received as zone diameter rather than an MIC; CLSI 2024 breakpoints were used to interpret these results as there are no EUCAST criteria for zone diameters.  
For the purposes of this report, all previously published data was re-interpreted using the 2024 breakpoints; data in previous reports may therefore have changed due to the subsequent changes in breakpoints criteria. The method of AST data cleaning also differs from previous reports, with a switch to using the ‘AMR’ R package. This AMR R package is semi-automated, standardised and uses internationally accepted methods for the cleaning, analysis and reporting of AMR data. However, some prior manual coding was still required.  


[bookmark: _Ref204763203][bookmark: _Toc204767018]Table 1: Minimum inhibitory concentration (MIC) breakpoints for N. gonorrhoeae, based on EUCAST Clinical Breakpoints v14.0 2024
	Antimicrobial
	MIC breakpoint for susceptibility (mg/L)
	MIC breakpoint for decreased susceptibility or susceptible, increased exposure (mg/L)
	MIC breakpoint for resistance (mg/L)

	Ceftriaxone 
	<0.06
	0.06 to 0.125*
	>0.125

	Ciprofloxacin 
	≤0.03
	0.06
	>0.06

	Penicillin 
	≤0.06
	0.125 to 1
	>1

	Tetracyclines 
	≤0.5
	-
	>0.5

	
	
	

	Azithromycin 
	≤1mg/L, at or below the ECOFF. No acquired resistance mechanisms
(wild-type)
	MIC >1mg/L, above the ECOFF. Suggestive of acquired resistance mechanisms 
(non-wild type)


[bookmark: clean-and-prepare-ast-data][bookmark: results]MIC, minimum inhibitory concentration.
* Decreased susceptibility category based upon World Health Organization surveillance guidelines; only used for surveillance reporting. This differs from the EUCAST clinical breakpoints.

[bookmark: _Toc204767038]Results
[bookmark: _Toc204767039][bookmark: table-two-cases-proportion-with-ast]Culture and antimicrobial susceptibility testing   
A detailed breakdown of gonorrhoea infection and culture numbers for 2024 is presented in Table 2. In 2024 1,570/7,581 (20.7%) of the reported gonococcal cases had a culture test. Of these, 1,119/1,570 (71.3%) were culture positive for N. gonorrhoeae, and AST was undertaken and reported to PHF Science for 1,074 (96%) isolates for ceftriaxone and 781 (69.8%) isolates for azithromycin. Te Manawa Taki (Waikato and surrounding districts) reported the highest proportion of culture testing among positive cases (26.8%) although this decreased from 29% in 2023. The proportion of culture tests also decreased noticeably in Te Waipounamu from 25% in 2023 to 15.9% in 2024; this decrease occurred across multiple laboratories in the region. PHF Science continues to receive very few azithromycin AST results from the Central region.
[bookmark: _Ref204763224][bookmark: _Toc204767019]Table 2: Total number of gonococcal infections, culture tests, positive culture results, ceftriaxone AST results and azithromycin AST results by region: 2024
	Region
	No. of infections¹
	No. of culture tests2
	No. of positive culture results3
	No. of Azithromycin AST results4
	No. of Ceftriaxone AST results4

	Central | Te Ikaroa
	1,220
	153 (12.5%)
	105 (68.6%)
	4 (0.4%)
	96 (91.4%)

	Northern | Te Tai Tokerau
	4,154
	922 (22.2%)
	601 (65.2%)
	444 (73.9%)
	568 (94.5%)

	Midland | Te Manawa Taki
	1,319
	354 (26.8%)
	279 (78.8%)
	234 (83.9%)
	274 (98.2%)

	Southern | Te Waipounamu
	888
	141 (15.9%)
	134 (95.0%)
	99 (73.8%)
	134 (100%)

	Total
	7,581
	1,570 (20.7%)
	1,119 (71.3%)
	781 (69.8%)
	1,074 (96.0%)


1 Infections exclude multiple positive results within a defined period of time.
2 Deduplicated to exclude multiple positive results within the same episode. Percentage of infections among individuals with a known NHI or PID (personal identifier) who had a culture test. 
A ‘period of testing’ created for results with known NHI or PID and in the same year and month. 
All ‘periods of testing’ without a positive result removed. 
All episodes of gonorrhoea with a culture test in the same ‘period of testing’ included, with ‘PCR only’ episodes removed. 
Calculated number of gonorrhoea cases per region with a known NHI/PID where a culture test was taken. 
3 Of all the culture tests taken, these returned a positive result. A person with a gonococcal infection may return a negative culture test for several reasons, including: an extended transport time resulting in an unviable isolate; testing during the same infection but after treatment has started; and testing from a different anatomical site of the infection.
4 Includes all positive culture results received with completed Antimicrobial Susceptibility Testing (AST) data in order of preference from minimum inhibitory concentration (MIC) results to SIR results (Susceptible; Susceptible, increased exposure/Intermediate; or Resistant) to disk diffusion results. % of AST results from no. of positive culture results.
5 Laboratories in the Central Region do not undertake azithromycin AST. 


Numbers of gonorrhoea cases and isolates undergoing azithromycin and ceftriaxone AST from 2020 to 2024 are shown in Figure 1 and Table 3. Annual gonorrhoea notifications decreased nearly 3% in 2024 after increasing between 2021 and 2023. The proportion of cases with a culture test reported decreased to 20.7% in 2024 from 22.1% in 2023 and 25.4% in 2022. 
The percentage of cases undergoing ceftriaxone AST decreased to 14.2% in 2024, from ~18% between 2020 and 2022 and 16% in 2023. The proportion of gonorrhoea cases undergoing azithromycin testing has also decreased, to 10% in 2024. The proportion of culture tests returning a positive result has progressively decreased from 81.1% in 2020 to 71.3% in 2024.
[bookmark: _Ref204763278][bookmark: _Toc204767029][image: 2024.AR.analysis_files/figure-docx/unnamed-chunk-24-1.png]Figure 1: Number of gonorrhoea cases reported and isolates subsequently undergoing antimicrobial susceptibility testing for azithromycin and ceftriaxone in New Zealand: 
2020–2024
[bookmark: _Ref204763261][bookmark: figure-1-cases-proportion-of-culturesast]
[bookmark: _Toc204767020]Table 3: Total number of gonococcal infections, culture tests, positive culture results, azithromycin and ceftriaxone AST results by year: 2020–2024
	Year
	No. of infections
	No. of culture tests (%)
	No. of positive culture results (%)
	No. of Azithromycin AST results (%)
	No. of Ceftriaxone AST results (%)

	2020
	7,667
	1738 (22.7%)
	1409 (81.1%)
	680 (8.9%)
	1340 (17.5%)

	2021
	6,458
	1576 (24.4%)
	1223 (77.6%)
	672 (10.4%)
	1185 (18.3%)

	2022
	6,972
	1772 (25.4%)
	1326 (74.8%)
	814 (11.7%)
	1259 (18.1%)

	2023
	7,794
	1726 (22.1%)
	1288 (74.6%)
	836 (10.7%)
	1247 (16.0%)

	2024
	7,581
	1570 (20.7%)
	1119 (71.3%)
	781 (10.3%)
	1074 (14.2%)


[bookmark: figure-2-azith-ceft-resistance]

[bookmark: _Toc204767040]Azithromycin & Ceftriaxone antimicrobial resistance testing results
Between 2020 and 2024 in New Zealand there have been no isolates with resistance to ceftriaxone and very few isolates reported with decreased susceptibility to ceftriaxone, therefore further trends are difficult to identify (Table 4). Further data on ceftriaxone susceptibility by sex, age, region, ethnicity and specimen site are shown in appendix Table 5. 
[bookmark: _Ref204763411][bookmark: _Toc204767021][bookmark: table-3-azith-ceft-resistance-count]Table 4: Neiserria gonorrhoeae with azithromycin, MIC>1.0 mg/L and ceftriaxone susceptibility in New Zealand: 2020–2024
	
	2020
	2021
	2022
	2023
	2024

	Azithromycin 
(MIC >1.0 mg/L) 
	62/680 
(9.1%) 
	36/672 
(5.4%) 
	12/814 
(1.5%) 
	27/836 
(3.2%) 
	20/781 
(2.6%) 

	Ceftriaxone, decreased susceptibility 
(MIC 0.06 to 0.125 mg/L) 
	14/1340 
(1.0%) 
	14/1185 
(1.2%) 
	8/1259 
(0.6%) 
	9/1247 
(0.7%) 
	6/1074 
(0.6%) 

	Ceftriaxone resistant
(MIC >0.125mg/L)
	0
	0
	0
	0
	0


The proportion of isolates with azithromycin MIC >1.0 mg/L has fluctuated between 2020 and 2024, with a peak of 9.1% in 2020, a low of 1.5% in 2022, and 2.6% in 2024. Further data on azithromycin susceptibility by sex, age, region, ethnicity and specimen site are shown in Appendix Table 6. 

[bookmark: figure-3-penicillin]

[bookmark: _Toc204767041]Penicillin resistance
The majority of AST for penicillin testing was undertaken in Te Manawa Taki and Te Waipounamu regions, with 165 and 119 isolates tested for penicillin susceptibility in these regions, respectively, in 2024. Low numbers of isolates underwent penicillin AST in the Central (23) and Northern (18) regions in 2024. Further information on penicillin susceptibility is provided in appendix Table 7.  
Resistance to penicillin increased further in 2024 to 22.2%, from 16.9% in 2023 (Figure 2). The proportion of isolates with decreased susceptibility/susceptible, increased exposure to penicillin decreased concomitantly (80.1% in 2023 to 72.6% in 2024) with the increase in resistance while the proportion of fully susceptible isolates remained low (5.2%) in 2024. 
By sex, the proportion of isolates with resistance to penicillin was 9.8% among females in 2024, a slight decrease from 11% in 2023. Among males, the proportion of resistant isolates increased to 25% in 2024, from 18% in 2023. By age and ethnicity, intermediate resistance to penicillin has fluctuated. 
[bookmark: _Ref204763330][bookmark: _Toc204767030]Figure 2: Proportion of N. gonorrhoeae isolates by susceptibility* to penicillin in 
New Zealand: 2020–2024
[image: 2024.AR.analysis_files/figure-docx/unnamed-chunk-28-1.png]
* Intermediate means decreased susceptibility/susceptible, increased exposure
[bookmark: figure-4-ciprofloxacin]

[bookmark: _Toc204767042]Ciprofloxacin resistance
Ciprofloxacin resistance decreased in 2024 to 35%, after fluctuating between 31% and 41% in prior years (Figure 3 and appendix Table 8). Isolates categorised as susceptible, increased exposure to ciprofloxacin represent <1% (<10 isolates) of AST each year (Figure 3). 
By sex, resistance to ciprofloxacin followed the overall trend among males but has decreased among females in most reporting years from 27% in 2020 to 14% in 2024. 
By age, the highest proportion of resistant isolates has consistently been amongst those aged 20-39 and 40+ years. By ethnicity, across all reporting years, the highest proportion of resistant isolates (between 43–59% since 2021) were seen among isolates from people of Asian ethnicity followed by European/other ethnicities. 
[bookmark: _Ref204763357][bookmark: _Toc204767031]Figure 3: Proportion of N. gonorrhoeae isolates by susceptibility* to ciprofloxacin in New Zealand: 2020–2024
[image: 2024.AR.analysis_files/figure-docx/unnamed-chunk-29-1.png]
* Intermediate means susceptible, increased exposure



[bookmark: _Toc204767043][bookmark: figure-5-tetracycline]Tetracycline resistance
As in most previous years, tetracycline AST results for 2024 were received from only one laboratory (Southern | Te Waipounamu). The number of isolates with AST for tetracycline reported decreased in 2024 to 99 from 164 in 2023 (Appendix Table 9). Tetracycline resistance increased in 2024 compared to 2023 and 2022 (44.4% from 31.1% and 15.3%) (Figure 4). The clinical breakpoints for tetracycline and N. gonorrhoeae changed in 2023, although, as the majority of results received were interpreted results (SIR instead of MIC or ZD data), the impact of the new breakpoints is unclear. Although the number of resistant isolates is highest amongst males each year, the proportion of resistant isolates by sex fluctuates for each reporting year. Given low isolate numbers, there are no trends by age and ethnicity to report.
[bookmark: _Ref204763375][bookmark: _Toc204767032]Figure 4: Proportion of N. gonorrhoeae isolates by susceptibility* to tetracycline in New Zealand: 2020–2024
[image: 2024.AR.analysis_files/figure-docx/unnamed-chunk-30-1.png]
* Intermediate means decreased susceptibility/susceptible, increased exposure


[bookmark: _Toc204767044]Discussion
To date there have been no reported ceftriaxone-resistant gonococcal isolates in New Zealand, and the number of isolates with decreased susceptibility to ceftriaxone (MIC≥0.06 mg/L) remains low, at 0.6% in 2024. Almost all gonococci (96%) with a positive culture underwent AST for ceftriaxone in 2024. Further descriptive analysis of cases with decreased susceptibility to ceftriaxone is limited due to the low numbers (see appendix Table 5). 
The proportion of isolates with azithromycin MIC above the ECOFF (>1.0 mg/L) has fluctuated over time, decreasing from 2020 to 2022 and fluctuating since. The highest MIC reported to-date is 32 mg/L in 2023, with an additional four isolates reported with an MIC of 16 mg/L in 2020 (n=1), 2022 (n=1) and 2023 (n=2). The highest reported MIC in 2024 was 4 mg/L.  
For comparison, in Australia, in quarters 1-3 2024, 0.31% to 0.73% of N. gonorrhoeae in each quarter were ceftriaxone-resistant with MIC values ≥0.125 mg/L (9/2920, 21/2859 and 10/2628 by quarter) compared to 0.22% in 2023 (14). The AGSP reports isolates with an MIC of ≥0.06 mg/L as decreased susceptibility to ceftriaxone; with 1.67-2.88% of isolates with this profile in quarters 1-3 2024, compared to 3.29% in 2023 (14).
In 2024 quarters 1-3, Australia reported 3.3-5.7% of isolates tested each quarter as resistant (MIC >1.0 mg/L) to azithromycin compared to 4.5% in 2023 with 40 isolates exhibiting high-level resistance (MIC ≥ 256mg/L) (14). During this time there were also 5 extensively drug-resistant isolates reported, with both resistance to ceftriaxone and high-level azithromycin resistance. 
Continued vigilance is required to detect and monitor ceftriaxone resistance in New Zealand and maintain the effectiveness of current available gonorrhoea treatment. This is particularly important in the context of the increasing N. gonorrhoeae antimicrobial resistance globally, including our closest neighbours, Australia (19).
Monitoring resistance to tetracycline may become more relevant with the increasing use of doxycycline post-exposure prophylaxis (doxy-PEP), as an STI prevention strategy, particularly for men who have sex with men (19). Although this report shows an increase in resistance to tetracycline in 2023-2024, it is unknown whether this data is representative of tetracycline resistance rates across New Zealand since only one laboratory currently tests N. gonorrhoeae against tetracycline. More laboratories would need to introduce tetracycline AST if more comprehensive and representative tetracycline susceptibility data were required.
In 2024, culture was undertaken for 21% of gonococcal infections, a slight decrease from over 25% in 2022 with an overall proportion of all infections providing a positive culture for AST decreasing 19% to 14.8% in 2024. While this is comparable to the proportion of gonorrhoea cases with isolates available for AST in some countries, for example Canada where around 10% of cases undergo AST, it is lower than reported in Australia in 2023 (25%) (20, 21). Comparisons with UK and US AMR surveillance is difficult due to differences in the sentinel surveillance systems in use (22, 23)



New Zealand N. gonorrhoeae AMR data are not systematically sampled and are influenced by swabbing practices. Cultures are primarily taken in sexual health services, with sampling bias potentially affecting generalisability of resistance profiles. An improved understanding of the demographics of those swabbed, including through the integration of clinical and laboratory data, may provide insight. To fully understand site of infection, sexual behaviour is an important consideration, however this is not collected with laboratory data and laboratory results cannot currently be routinely linked with clinical notifications. 
There are a number of known challenges with the quality of New Zealand’s N. gonorrhoeae AMR data that persist, including variation in laboratory testing protocols, the small numbers of isolates tested, and the potential for transcription errors during the manual process of data referral to PHF Science. Introducing consistency in testing between laboratories and implementing an automated data repository would help improve the reliability of the data. 
Effective surveillance of N. gonorrhoeae AMR is crucial for the early detection of resistant strains and to ensure treatment guidelines are appropriate. Continued efforts to increase the proportion of cases for which isolates are referred for culture from clinicians and which are tested for susceptibility to important antimicrobials across all regions are recommended. Specific areas to increase testing include azithromycin AST in the Central region, and tetracycline AST beyond the Canterbury region. 
[bookmark: appendix-table-1---ceftriaxone]With the universal use of NAAT for gonorrhoea diagnosis, it would be timely to explore alternative culture-independent methods of N. gonorrhoeae surveillance. Although not yet in routine use internationally for national surveillance, research efforts into culture-independent detection of N. gonorrhoeae antimicrobial resistance determinants, as well as phylogenetic relationships, using molecular and sequencing techniques, are ongoing, and likely to be an area of rapid future development (24-27).
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[bookmark: _Ref203387889][bookmark: _Toc204767022]Table 5: Number & proportion (%) of gonococcal isolates by susceptibility to ceftriaxone*, New Zealand, 2020–2024 by sex, age, ethnicity, region, and specimen site
	Sex
	2020
	2021
	2022
	2023
	2024

	
	S 
N = 1,3261
	DS 
N = 141
	S 
N = 1,1711
	DS 
N = 141
	S 
N = 1,2511
	DS 
N = 81
	S 
N = 1,2381
	DS 
N = 91
	S 
N = 1,0681
	DS 
N = 61

	Female
	304 (97%)
	8 (2.6%)
	196 (97%)
	6 (3.0%)
	224 (98%)
	4 (1.8%)
	190 (99%)
	2 (1.0%)
	146 (99%)
	1 (0.7%)

	Male
	1,022 (99%)
	6 (0.6%)
	975 (99%)
	8 (0.8%)
	1,027 (100%)
	4 (0.4%)
	1,048 (99%)
	7 (0.7%)
	922 (99%)
	5 (0.5%)

	Age group
	
	
	
	
	
	
	
	
	
	

	0–14
	10 (100%)
	-
	8 (100%)
	-
	-
	-
	-
	-
	3 (100%)
	-

	15–19
	103 (99%)
	1 (1.0%)
	99 (100%)
	-
	102 (100%)
	-
	113 (100%)
	-
	91 (100%)
	-

	20–24
	291 (99%)
	3 (1.0%)
	223 (98%)
	4 (1.8%)
	303 (99%)
	3 (1.0%)
	269 (100%)
	-
	234 (100%)
	1 (0.4%)

	25–29
	314 (98%)
	5 (1.6%)
	271 (99%)
	2 (0.7%)
	273 (100%)
	1 (0.4%)
	272 (99%)
	3 (1.1%)
	220 (99%)
	2 (0.9%)

	30–39
	371 (100%)
	1 (0.3%)
	359 (99%)
	4 (1.1%)
	345 (99%)
	3 (0.9%)
	337 (99%)
	5 (1.5%)
	321 (100%)
	1 (0.3%)

	40+
	237 (98%)
	4 (1.7%)
	211 (98%)
	4 (1.9%)
	228 (100%)
	1 (0.4%)
	247 (100%)
	1 (0.4%)
	199 (99%)
	2 (1.0%)

	Ethnicity
	
	
	
	
	
	
	
	
	
	

	Asian
	112 (99%)
	1 (0.9%)
	120 (98%)
	2 (1.6%)
	118 (99%)
	1 (0.8%)
	140 (99%)
	2 (1.4%)
	153 (100%)
	-

	European/Other
	489 (100%)
	2 (0.4%)
	447 (100%)
	2 (0.4%)
	508 (100%)
	2 (0.4%)
	498 (100%)
	-
	394 (100%)
	1 (0.3%)

	Māori
	326 (98%)
	5 (1.5%)
	299 (98%)
	5 (1.6%)
	331 (100%)
	1 (0.3%)
	276 (100%)
	-
	317 (99%)
	3 (0.9%)

	Pacific
	186 (100%)
	-
	167 (99%)
	1 (0.6%)
	197 (99%)
	2 (1.0%)
	184 (100%)
	-
	149 (100%)
	-

	Unknown
	213 (97%)
	6 (2.7%)
	138 (97%)
	4 (2.8%)
	97 (98%)
	2 (2.0%)
	140 (95%)
	7 (4.8%)
	55 (96%)
	2 (3.5%)

	Region
	
	
	
	
	
	
	
	
	
	

	Central
	146 (99%)
	2 (1.4%)
	105 (99%)
	1 (0.9%)
	99 (100%)
	-
	108 (100%)
	-
	96 (100%)
	-

	Northern
	626 (100%)
	3 (0.5%)
	573 (99%)
	6 (1.0%)
	561 (99%)
	4 (0.7%)
	606 (100%)
	1 (0.2%)
	568 (100%)
	-

	Te Manawa Taki
	276 (97%)
	9 (3.2%)
	266 (97%)
	7 (2.6%)
	299 (99%)
	4 (1.3%)
	283 (98%)
	7 (2.4%)
	269 (98%)
	5 (1.8%)

	Te Waipounamu
	278 (100%)
	-
	227 (100%)
	-
	292 (100%)
	-
	241 (100%)
	1 (0.4%)
	135 (99%)
	1 (0.7%)

	Specimen Site
	
	
	
	
	
	
	
	
	
	

	Ano-rectal
	118 (100%)
	-
	141 (99%)
	1 (0.7%)
	134 (100%)
	-
	166 (100%)
	-
	176 (99%)
	1 (0.6%)

	Other/Unknown
	66 (100%)
	-
	45 (96%)
	2 (4.3%)
	45 (100%)
	-
	36 (100%)
	-
	28 (100%)
	-

	Pharyngeal
	33 (100%)
	-
	48 (96%)
	2 (4.0%)
	64 (98%)
	1 (1.5%)
	88 (98%)
	2 (2.2%)
	86 (99%)
	1 (1.1%)

	Urogenital
	1,109 (99%)
	14 (1.2%)
	937 (99%)
	9 (1.0%)
	1,008 (99%)
	7 (0.7%)
	948 (99%)
	7 (0.7%)
	778 (99%)
	4 (0.5%)


[bookmark: appendix-table-2---azithromycin]1N (row % per year, rounding to 1 decimal place if low counts)					* No Resistant isolates (MIC >0.125 mg/L) reported 
 DS = Decreased Susceptibility (MIC 0.06 to 0.125mg/L). Not a clinically important MIC breakpoint; reported for surveillance purposes only

[bookmark: _Ref203387928][bookmark: _Toc204767023]Table 6: Number & proportion (%) of gonococcal isolates with azithromycin MIC >1.0 mg/L*, New Zealand, 2020-2024 by sex, age, ethnicity and region
	Sex
	2020
	2021
	2022
	2023
	2024

	
	S 
N = 6181
	MIC >12 
N = 621
	S 
N = 6361
	MIC >12 
N = 361
	S 
N = 8021
	MIC >12 
N = 121
	S 
N = 8091
	MIC >12
N = 271
	S 
N = 7611
	MIC >12 
N = 201

	Female
	127 (95%)
	6 (4.5%)
	109 (97%)
	3 (2.7%)
	146 (98%)
	3 (2.0%)
	131 (98%)
	3 (2.2%)
	112 (95%)
	6 (5.1%)

	Male
	491 (90%)
	56 (10%)
	527 (94%)
	33 (5.9%)
	656 (99%)
	9 (1.4%)
	678 (97%)
	24 (3.4%)
	649 (98%)
	14 (2.1%)

	Age group
	
	
	
	
	
	
	
	
	
	

	0–14
	1 (100%)
	-
	4 (100%)
	-
	-
	-
	-
	-
	2 (100%)
	-

	15–19
	42 (95%)
	2 (4.5%)
	44 (94%)
	3 (6.4%)
	58 (100%)
	-
	61 (94%)
	4 (6.2%)
	51 (91%)
	5 (8.9%)

	20–24
	134 (93%)
	10 (6.9%)
	104 (95%)
	6 (5.5%)
	200 (99%)
	3 (1.5%)
	160 (97%)
	5 (3.0%)
	167 (97%)
	5 (2.9%)

	25–29
	156 (92%)
	13 (7.7%)
	157 (97%)
	5 (3.1%)
	157 (98%)
	3 (1.9%)
	185 (96%)
	8 (4.1%)
	162 (98%)
	3 (1.8%)

	30–39
	180 (90%)
	20 (10%)
	200 (94%)
	12 (5.7%)
	244 (99%)
	2 (0.8%)
	228 (97%)
	6 (2.6%)
	229 (98%)
	4 (1.7%)

	40+
	105 (86%)
	17 (14%)
	127 (93%)
	10 (7.3%)
	143 (97%)
	4 (2.7%)
	175 (98%)
	4 (2.2%)
	150 (98%)
	3 (2.0%)

	Ethnicity
	
	
	
	
	
	
	
	
	
	

	Asian
	57 (95%)
	3 (5.0%)
	71 (96%)
	3 (4.1%)
	73 (99%)
	1 (1.4%)
	107 (99%)
	1 (0.9%)
	112 (100%)
	-

	European/Other
	184 (85%)
	32 (15%)
	230 (93%)
	17 (6.9%)
	307 (98%)
	6 (1.9%)
	309 (97%)
	10 (3.1%)
	285 (95%)
	14 (4.7%)

	Māori
	138 (91%)
	13 (8.6%)
	162 (95%)
	8 (4.7%)
	216 (99%)
	3 (1.4%)
	165 (97%)
	5 (2.9%)
	219 (98%)
	4 (1.8%)

	Pacific
	74 (96%)
	3 (3.9%)
	77 (97%)
	2 (2.5%)
	117 (99%)
	1 (0.8%)
	98 (97%)
	3 (3.0%)
	101 (100%)
	-

	Unknown
	165 (94%)
	11 (6.3%)
	96 (94%)
	6 (5.9%)
	89 (99%)
	1 (1.1%)
	130 (94%)
	8 (5.8%)
	44 (96%)
	2 (4.3%)

	Region
	
	
	
	
	
	
	
	
	
	

	Central
	-
	1 (100%)
	1 (100%)
	-
	-
	-
	-
	-
	4 (100%)
	-

	Northern
	310 (95%)
	17 (5.2%)
	318 (93%)
	24 (7.0%)
	367 (99%)
	3 (0.8%)
	416 (98%)
	8 (1.9%)
	434 (98%)
	10 (2.3%)

	Te Manawa Taki
	217 (95%)
	11 (4.8%)
	218 (97%)
	7 (3.1%)
	284 (98%)
	5 (1.7%)
	232 (93%)
	18 (7.2%)
	230 (98%)
	4 (1.7%)

	Te Waipounamu
	91 (73%)
	33 (27%)
	99 (95%)
	5 (4.8%)
	151 (97%)
	4 (2.6%)
	161 (99%)
	1 (0.6%)
	93 (94%)
	6 (6.1%)

	Specimen Site
	
	
	
	
	
	
	
	
	
	

	Ano-rectal
	89 (83%)
	18 (17%)
	121 (93%)
	9 (6.9%)
	123 (97%)
	4 (3.1%)
	163 (100%)
	-
	163 (98%)
	4 (2.4%)

	Other/Unknown
	8 (89%)
	1 (11%)
	15 (94%)
	1 (6.3%)
	7 (100%)
	-
	12 (92%)
	1 (7.7%)
	9 (90%)
	1 (10%)

	Pharyngeal
	24 (75%)
	8 (25%)
	41 (87%)
	6 (13%)
	64 (98%)
	1 (1.5%)
	86 (97%)
	3 (3.4%)
	81 (95%)
	4 (4.7%)

	Urogenital
	497 (93%)
	35 (6.6%)
	459 (96%)
	20 (4.2%)
	608 (99%)
	7 (1.1%)
	548 (96%)
	23 (4.0%)
	508 (98%)
	11 (2.1%)


1 Susceptible isolates MIC <1mg/L
2 MIC>1 denotes isolates with MIC >1mg/L* No isolates with high-level resistance (MIC >256mg/L) reported in NZ
3 N (row % per year, rounding to 1 decimal place if low counts)

[bookmark: _Ref204073378][bookmark: _Toc204767024][bookmark: appendix-table-3---penicillin]Table 7: Number & proportion (%) of gonococcal isolates by susceptibility to penicillin, New Zealand, 2020–2024 by sex, age, ethnicity and region
	Sex
	2020
	2021
	2022
	2023
	2024

	
	S 
N = 351
	I 
N = 3231
	R 
N = 201
	S 
N = 191
	I 
N = 2571
	R 
N = 201
	S 
N = 121
	I 
N = 3111
	R 
N = 111
	S 
N = 111
	I 
N = 2851
	R 
N = 601
	S 
N = 171
	I 
N = 2361
	R 
N = 721

	Female
	13 (14%)
	74 (80%)
	5 (5.4%)
	4 (8.3%)
	43 (90%)
	1 (2.1%)
	-
	67 (99%)
	1 (1.5%)
	2 (3.1%)
	56 (86%)
	7 (11%)
	5 (8.2%)
	50 (82%)
	6 (9.8%)

	Male
	22 (7.7%)
	249 (87%)
	15 (5.2%)
	15 (6.0%)
	214 (86%)
	19 (7.7%)
	12 (4.5%)
	244 (92%)
	10 (3.8%)
	9 (3.1%)
	229 (79%)
	53 (18%)
	12 (4.5%)
	186 (70%)
	66 (25%)

	Age group
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0–14
	1 (33%)
	2 (67%)
	-
	-
	1 (100%)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1 (100%)

	15–19
	3 (13%)
	18 (78%)
	2 (8.7%)
	1 (6.3%)
	15 (94%)
	-
	1 (4.3%)
	22 (96%)
	-
	2 (6.5%)
	24 (77%)
	5 (16%)
	3 (9.7%)
	22 (71%)
	6 (19%)

	20–24
	12 (14%)
	70 (82%)
	3 (3.5%)
	1 (2.2%)
	42 (91%)
	3 (6.5%)
	4 (5.2%)
	71 (92%)
	2 (2.6%)
	3 (4.1%)
	59 (80%)
	12 (16%)
	4 (5.1%)
	57 (73%)
	17 (22%)

	25–29
	5 (6.7%)
	63 (84%)
	7 (9.3%)
	6 (9.5%)
	53 (84%)
	4 (6.3%)
	1 (1.6%)
	59 (94%)
	3 (4.8%)
	4 (5.7%)
	55 (79%)
	11 (16%)
	3 (4.8%)
	49 (79%)
	10 (16%)

	30–39
	8 (6.7%)
	106 (89%)
	5 (4.2%)
	8 (8.2%)
	79 (81%)
	10 (10%)
	5 (5.1%)
	91 (93%)
	2 (2.0%)
	2 (2.2%)
	71 (80%)
	16 (18%)
	5 (5.4%)
	64 (69%)
	24 (26%)

	40+
	6 (8.2%)
	64 (88%)
	3 (4.1%)
	3 (4.1%)
	67 (92%)
	3 (4.1%)
	1 (1.4%)
	68 (93%)
	4 (5.5%)
	-
	76 (83%)
	16 (17%)
	2 (3.3%)
	44 (73%)
	14 (23%)

	Ethnicity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Asian
	1 (9.1%)
	9 (82%)
	1 (9.1%)
	1 (8.3%)
	8 (67%)
	3 (25%)
	-
	13 (100%)
	-
	-
	23 (74%)
	8 (26%)
	-
	22 (79%)
	6 (21%)

	European/Other
	12 (9.3%)
	112 (87%)
	5 (3.9%)
	3 (2.7%)
	98 (89%)
	9 (8.2%)
	5 (3.0%)
	156 (95%)
	4 (2.4%)
	4 (2.7%)
	117 (78%)
	29 (19%)
	3 (2.2%)
	91 (67%)
	42 (31%)

	Māori
	6 (6.7%)
	80 (89%)
	4 (4.4%)
	7 (8.5%)
	70 (85%)
	5 (6.1%)
	6 (4.9%)
	113 (92%)
	4 (3.3%)
	4 (4.2%)
	83 (87%)
	8 (8.4%)
	14 (10%)
	108 (78%)
	17 (12%)

	Pacific
	-
	14 (82%)
	3 (18%)
	3 (20%)
	11 (73%)
	1 (6.7%)
	-
	10 (91%)
	1 (9.1%)
	2 (12%)
	11 (65%)
	4 (24%)
	-
	10 (77%)
	3 (23%)

	Unknown
	16 (12%)
	108 (82%)
	7 (5.3%)
	5 (6.5%)
	70 (91%)
	2 (2.6%)
	1 (4.5%)
	19 (86%)
	2 (9.1%)
	1 (1.6%)
	51 (81%)
	11 (17%)
	-
	5 (56%)
	4 (44%)

	Region
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Central
	9 (14%)
	52 (80%)
	4 (6.2%)
	4 (29%)
	10 (71%)
	-
	1 (17%)
	4 (67%)
	1 (17%)
	2 (18%)
	8 (73%)
	1 (9.1%)
	4 (17%)
	15 (65%)
	4 (17%)

	Northern
	2 (14%)
	10 (71%)
	2 (14%)
	6 (33%)
	12 (67%)
	-
	-
	4 (100%)
	-
	1 (11%)
	7 (78%)
	1 (11%)
	1 (5.6%)
	17 (94%)
	-

	Te Manawa Taki
	19 (13%)
	119 (83%)
	6 (4.2%)
	9 (6.1%)
	134 (91%)
	4 (2.7%)
	11 (6.8%)
	148 (91%)
	3 (1.9%)
	7 (4.5%)
	134 (87%)
	13 (8.4%)
	11 (6.7%)
	137 (83%)
	17 (10%)

	Te Waipounamu
	5 (3.2%)
	142 (92%)
	8 (5.2%)
	-
	101 (86%)
	16 (14%)
	-
	155 (96%)
	7 (4.3%)
	1 (0.5%)
	136 (75%)
	45 (25%)
	1 (0.8%)
	67 (56%)
	51 (43%)


1N (row % per year, rounding to 1 decimal place if low counts)

[bookmark: _Ref204073399][bookmark: _Toc204767025][bookmark: appendix-table-4---ciprofloxacin]Table 8: Number & proportion (%) of gonococcal isolates susceptible or resistance to ciprofloxacin, New Zealand, 2020–2024 by sex, age, ethnicity and region
	
	2020
	2021
	2022
	2023
	2024

	Sex
	S 
N = 8941
	I 
N = 61
	R 
N = 4091
	S 
N = 6861
	I 
N = 51
	R 
N = 4791
	S 
N = 7701
	I 
N = 21
	R 
N = 4911
	S 
N = 6961
	I 
N = 161
	R 
N = 5351
	S 
N = 6951
	I 
N = 31
	R 
N = 3771

	Female
	215 (73%)
	-
	80 (27%)
	156 (80%)
	1 (0.5%)
	38 (19%)
	184 (81%)
	-
	44 (19%)
	151 (79%)
	4 (2.1%)
	37 (19%)
	127 (86%)
	-
	20 (14%)

	Male
	679 (67%)
	6 (0.6%)
	329 (32%)
	530 (54%)
	4 (0.4%)
	441 (45%)
	586 (57%)
	2 (0.2%)
	447 (43%)
	545 (52%)
	12 (1.1%)
	498 (47%)
	568 (61%)
	3 (0.3%)
	357 (38%)

	Age group
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0–14
	9 (82%)
	-
	2 (18%)
	7 (100%)
	-
	-
	-
	-
	-
	-
	-
	-
	3 (100%)
	-
	-

	15–19
	76 (77%)
	1 (1.0%)
	22 (22%)
	78 (80%)
	1 (1.0%)
	18 (19%)
	67 (65%)
	-
	36 (35%)
	89 (79%)
	-
	24 (21%)
	73 (80%)
	-
	18 (20%)

	20–24
	223 (77%)
	2 (0.7%)
	65 (22%)
	153 (68%)
	3 (1.3%)
	68 (30%)
	206 (67%)
	-
	102 (33%)
	168 (62%)
	6 (2.2%)
	95 (35%)
	171 (73%)
	-
	64 (27%)

	25–29
	214 (68%)
	1 (0.3%)
	98 (31%)
	153 (56%)
	-
	119 (44%)
	180 (65%)
	1 (0.4%)
	94 (34%)
	153 (56%)
	3 (1.1%)
	119 (43%)
	148 (66%)
	2 (0.9%)
	73 (33%)

	30–39
	212 (60%)
	2 (0.6%)
	142 (40%)
	197 (55%)
	1 (0.3%)
	162 (45%)
	187 (54%)
	1 (0.3%)
	160 (46%)
	170 (50%)
	6 (1.8%)
	166 (49%)
	182 (57%)
	-
	140 (43%)

	40+
	160 (67%)
	-
	80 (33%)
	98 (47%)
	-
	112 (53%)
	130 (57%)
	-
	99 (43%)
	116 (47%)
	1 (0.4%)
	131 (53%)
	118 (59%)
	1 (0.5%)
	82 (41%)

	Ethnicity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Asian
	74 (66%)
	1 (0.9%)
	37 (33%)
	49 (41%)
	-
	71 (59%)
	50 (42%)
	-
	69 (58%)
	61 (43%)
	1 (0.7%)
	80 (56%)
	82 (53%)
	-
	72 (47%)

	European/ Other
	278 (58%)
	3 (0.6%)
	196 (41%)
	226 (51%)
	2 (0.5%)
	214 (48%)
	271 (53%)
	1 (0.2%)
	241 (47%)
	239 (48%)
	7 (1.4%)
	252 (51%)
	221 (56%)
	1 (0.3%)
	173 (44%)

	Māori
	233 (73%)
	1 (0.3%)
	87 (27%)
	208 (70%)
	2 (0.7%)
	89 (30%)
	220 (66%)
	1 (0.3%)
	111 (33%)
	177 (64%)
	3 (1.1%)
	96 (35%)
	240 (75%)
	-
	80 (25%)

	Pacific
	156 (86%)
	1 (0.5%)
	25 (14%)
	111 (66%)
	1 (0.6%)
	55 (33%)
	150 (75%)
	-
	49 (25%)
	122 (66%)
	1 (0.5%)
	61 (33%)
	111 (74%)
	1 (0.7%)
	37 (25%)

	Unknown
	153 (71%)
	-
	64 (29%)
	92 (65%)
	-
	50 (35%)
	79 (79%)
	-
	21 (21%)
	97 (66%)
	4 (2.7%)
	46 (31%)
	41 (72%)
	1 (1.8%)
	15 (26%)

	Region
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Central
	116 (78%)
	-
	33 (22%)
	59 (58%)
	-
	43 (42%)
	43 (43%)
	1 (1.0%)
	56 (56%)
	50 (46%)
	-
	58 (54%)
	63 (66%)
	-
	33 (34%)

	Northern
	435 (70%)
	4 (0.6%)
	184 (30%)
	288 (50%)
	3 (0.5%)
	285 (49%)
	298 (53%)
	-
	267 (47%)
	334 (55%)
	-
	273 (45%)
	368 (65%)
	-
	201 (35%)

	Te Manawa Taki
	204 (73%)
	-
	74 (27%)
	192 (71%)
	-
	80 (29%)
	230 (75%)
	1 (0.3%)
	75 (25%)
	209 (72%)
	5 (1.7%)
	76 (26%)
	214 (78%)
	3 (1.1%)
	57 (21%)

	Te Waipounamu
	139 (54%)
	2 (0.8%)
	118 (46%)
	147 (67%)
	2 (0.9%)
	71 (32%)
	199 (68%)
	-
	93 (32%)
	103 (43%)
	11 (4.5%)
	128 (53%)
	50 (37%)
	-
	86 (63%)


1N (row % per year, rounding to 1 decimal place if low counts)

[bookmark: _Ref204073412][bookmark: _Toc204767026][bookmark: appendix-table-5---tetracycline]Table 9: Number & proportion (%) of gonococcal isolates by susceptibility to tetracycline, New Zealand, 2020–2024 by sex, age, ethnicity and region
	Sex
	2020
	2021
	2022
	2023
	2024

	
	S N = 171
	I N = 761
	R N = 311
	S N = 91
	I N = 701
	R N = 251
	S N = 101
	I N = 1231
	R N = 241
	S N = 171
	I N = 961
	R N = 511
	S N = 151
	I N = 401
	R N = 441

	Female
	2 (8.0%)
	15 (60%)
	8 (32%)
	-
	10 (91%)
	1 (9.1%)
	1 (4.2%)
	20 (83%)
	3 (13%)
	2 (7.4%)
	16 (59%)
	9 (33%)
	3 (25%)
	5 (42%)
	4 (33%)

	Male
	15 (15%)
	61 (62%)
	23 (23%)
	9 (9.7%)
	60 (65%)
	24 (26%)
	9 (6.8%)
	103 (77%)
	21 (16%)
	15 (11%)
	80 (58%)
	42 (31%)
	12 (14%)
	35 (40%)
	40 (46%)

	Age group
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0–14
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1 (100%)

	15–19
	-
	3 (60%)
	2 (40%)
	-
	4 (100%)
	-
	-
	5 (71%)
	2 (29%)
	-
	6 (75%)
	2 (25%)
	1 (14%)
	4 (57%)
	2 (29%)

	20–24
	5 (23%)
	11 (50%)
	6 (27%)
	2 (15%)
	6 (46%)
	5 (38%)
	4 (11%)
	29 (81%)
	3 (8.3%)
	3 (9.7%)
	20 (65%)
	8 (26%)
	7 (28%)
	9 (36%)
	9 (36%)

	25–29
	2 (8.3%)
	16 (67%)
	6 (25%)
	2 (14%)
	7 (50%)
	5 (36%)
	1 (3.0%)
	28 (85%)
	4 (12%)
	3 (8.8%)
	18 (53%)
	13 (38%)
	2 (17%)
	4 (33%)
	6 (50%)

	30–39
	6 (14%)
	28 (65%)
	9 (21%)
	3 (7.9%)
	27 (71%)
	8 (21%)
	2 (4.5%)
	33 (75%)
	9 (20%)
	5 (11%)
	24 (55%)
	15 (34%)
	5 (14%)
	15 (41%)
	17 (46%)

	40+
	4 (13%)
	18 (60%)
	8 (27%)
	2 (5.7%)
	26 (74%)
	7 (20%)
	3 (8.1%)
	28 (76%)
	6 (16%)
	6 (13%)
	28 (60%)
	13 (28%)
	-
	8 (47%)
	9 (53%)

	Ethnicity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Asian
	-
	6 (75%)
	2 (25%)
	-
	5 (63%)
	3 (38%)
	-
	9 (100%)
	-
	4 (17%)
	16 (70%)
	3 (13%)
	2 (14%)
	7 (50%)
	5 (36%)

	European/Other
	9 (13%)
	42 (62%)
	17 (25%)
	3 (4.6%)
	52 (80%)
	10 (15%)
	6 (6.1%)
	80 (82%)
	12 (12%)
	9 (9.6%)
	55 (59%)
	30 (32%)
	6 (10%)
	21 (36%)
	31 (53%)

	Māori
	5 (17%)
	16 (53%)
	9 (30%)
	3 (14%)
	10 (45%)
	9 (41%)
	3 (8.6%)
	25 (71%)
	7 (20%)
	3 (14%)
	9 (43%)
	9 (43%)
	5 (26%)
	8 (42%)
	6 (32%)

	Pacific
	2 (33%)
	2 (33%)
	2 (33%)
	3 (50%)
	1 (17%)
	2 (33%)
	-
	2 (100%)
	-
	-
	2 (33%)
	4 (67%)
	1 (50%)
	-
	1 (50%)

	Unknown
	1 (8.3%)
	10 (83%)
	1 (8.3%)
	-
	2 (67%)
	1 (33%)
	1 (7.7%)
	7 (54%)
	5 (38%)
	1 (5.0%)
	14 (70%)
	5 (25%)
	1 (17%)
	4 (67%)
	1 (17%)

	Region
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Central
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Northern
	-
	-
	-
	-
	-
	-
	-
	-
	2 (100%)
	-
	-
	2 (100%)
	-
	-
	-

	Te Manawa Taki
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Te Waipounamu
	17 (14%)
	76 (61%)
	31 (25%)
	9 (8.7%)
	70 (67%)
	25 (24%)
	10 (6.5%)
	123 (79%)
	22 (14%)
	17 (10%)
	96 (59%)
	49 (30%)
	15 (15%)
	40 (40%)
	44 (44%)


1N (row % per year, rounding to 1 decimal place if low counts)

[bookmark: _Toc204767027][bookmark: Xafd51e6329ba2928d58349928bea1cafa8cf697]Table 10: Azithromycin AST by specimen site
	
	2020
	2021
	2022
	2023
	2024

	Specimen Site
	Female 
N = 1491
	Male 
N = 5981
	Female 
N = 1271
	Male 
N = 5881
	Female 
N = 1561
	Male 
N = 6951
	Female 
N = 1451
	Male 
N = 7321
	Female 
N = 1251
	Male 
N = 6921

	Ano-rectal
	6 (4.0%)
	112 (19%)
	4 (3.1%)
	137 (23%)
	6 (3.8%)
	131 (19%)
	8 (5.5%)
	162 (22%)
	1 (0.8%)
	180 (26%)

	Other/Unknown
	2 (1.3%)
	9 (1.5%)
	1 (0.8%)
	16 (2.7%)
	1 (0.6%)
	6 (0.9%)
	2 (1.4%)
	12 (1.6%)
	1 (0.8%)
	11 (1.6%)

	Pharyngeal
	2 (1.3%)
	36 (6.0%)
	4 (3.1%)
	53 (9.0%)
	5 (3.2%)
	66 (9.5%)
	2 (1.4%)
	94 (13%)
	4 (3.2%)
	88 (13%)

	Urogenital
	139 (93%)
	441 (74%)
	118 (93%)
	382 (65%)
	144 (92%)
	492 (71%)
	133 (92%)
	464 (63%)
	119 (95%)
	413 (60%)


1n (%)
Note: these results are not deduplicated and include results for all isolates that underwent AST. Thus isolate numbers will be higher than those reported in Appendix Table 1 and Appendix Table 2 as those report one result per episode

[bookmark: _Toc204767028][bookmark: X76cdd2bb24a2731d030d1dfe3743596526806ec]Table 11: Ceftriaxone AST by specimen site
	
	2020
	2021
	2022
	2023
	2024

	Specimen Site
	Female 
N = 3471
	Male 
N = 1,1241
	Female 
N = 2271
	Male 
N = 1,0241
	Female 
N = 2371
	Male 
N = 1,0781
	Female 
N = 2061
	Male 
N = 1,0981
	Female 
N = 1581
	Male 
N = 9731

	Ano-rectal
	6 (1.7%)
	127 (11%)
	4 (1.8%)
	149 (15%)
	6 (2.5%)
	139 (13%)
	8 (3.9%)
	165 (15%)
	1 (0.6%)
	191 (20%)

	Other/Unknown
	33 (9.5%)
	45 (4.0%)
	17 (7.5%)
	38 (3.7%)
	5 (2.1%)
	46 (4.3%)
	3 (1.5%)
	37 (3.4%)
	1 (0.6%)
	30 (3.1%)

	Pharyngeal
	2 (0.6%)
	38 (3.4%)
	5 (2.2%)
	56 (5.5%)
	5 (2.1%)
	66 (6.1%)
	2 (1.0%)
	95 (8.7%)
	4 (2.5%)
	91 (9.4%)

	Urogenital
	306 (88%)
	914 (81%)
	201 (89%)
	781 (76%)
	221 (93%)
	827 (77%)
	193 (94%)
	801 (73%)
	152 (96%)
	661 (68%)


1n (%)
Note: these results are not deduplicated and include results for all isolates that underwent AST. Thus isolate numbers will be higher than those reported in Table 5 and 
Table 6 as those report one result per episode
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