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A b s t r a c t

The Australian Gonococcal Surveillance Programme (AGSP), established in 1981, has continuously 
monitored antimicrobial resistance in clinical isolates of Neisseria gonorrhoeae for more than 40 years. 
In 2020, a total of 7,219 clinical isolates of gonococci from patients in the public and private sectors, 
in all jurisdictions, were tested for in vitro antimicrobial susceptibility by standardised methods.

The current treatment recommendation for gonorrhoea, for the majority of Australia, continues to 
be dual therapy with ceftriaxone and azithromycin. In 2020, decreased susceptibility (DS) to ceftri-
axone (minimum inhibitory concentration [MIC] value ≥ 0.06 mg/L) was found nationally in 0.9% 
of isolates. There was one isolate, reported from Victoria in 2020, that was resistant to ceftriaxone 
(MIC value ≥ 0.25 mg/L). Resistance to azithromycin (MIC value ≥ 1.0 mg/L) was found nationally 
in 3.9% of N. gonorrhoeae isolates, continuing a downward trend observed and reported since 2017. 
Isolates with high-level resistance to azithromycin (MIC value ≥ 256 mg/L) are identified sporadi-
cally in Australia; in 2020, there was one such isolate reported in Queensland.

In 2020, penicillin resistance was found in 27% of gonococcal isolates nationally, and ciprofloxacin 
resistance in 36%; however, there is considerable variation by jurisdiction. In some remote settings, 
penicillin resistance remains low, and this drug continues to be recommended as part of an empiric 
therapy strategy. In 2020, in remote Northern Territory, no penicillin resistance was reported, and in 
remote Western Australia 5/116 of gonococcal isolates (4.3%) were penicillin resistant. There was one 
ciprofloxacin-resistant isolate reported from remote Northern Territory, and ciprofloxacin resistance 
rates remain comparatively low in remote Western Australia (4/116; 3.4%).

Keywords: antimicrobial resistance; disease surveillance; gonococcal infection; Neisseria gonorrhoeae

I n t r o d u c t i o n

The National Neisseria Network (NNN) is a col-
laborative network, established in the late 1970s, 
of the jurisdictional Neisseria reference labora-
tories across Australia that perform testing of 
clinical isolates of the pathogenic Neisseria spe-
cies: Neisseria gonorrhoeae (NG) and N. menin-
gitidis. The Australian Gonococcal Surveillance 
Programme (AGSP) is a key activity of the NNN. 
The AGSP has been operational for more than 
40 years,1 and is the longest continually-running 
national surveillance system for gonococcal 
antimicrobial resistance (AMR). Over these 

decades, the AGSP has reported the emergence 
of resistance to all antibiotics used in the treat-
ment of gonorrhoea, and has detected and 
reported multi- and extensively-drug-resistant 
gonococcal strains in recent years. 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 N. gonorrhoeae isolates.3–5 
The emergence of NG AMR in Australia has 
long been influenced by the introduction of 
multi-resistant strains from overseas.5,6 The 
importation and spread of ceftriaxone-resistant 

A n n u a l  R e p o r t
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gonococcal strains, and/or of new resistance 
developing, remains an ongoing concern for 
disease control strategies, and is a focus of the 
work of the NNN.

Whilst the background rate of isolates with 
decreased susceptibility to ceftriaxone (mini-
mum inhibitory concentration [MIC] value 
≥ 0.06 mg/L) in Australia has remained low, 
and relatively stable, since the introduction of 
dual therapy for gonorrhoea in 2014, vigilance 
is imperative in continuing culture-based sur-
veillance to detect novel resistant strains. The 
increased proportion of gonococcal isolates 
with azithromycin resistance in recent years 
has also added to concerns about management 
strategies; however, after an increase nationally 
to 9.3% in 2017, this has consistently declined.

In 2020, physical distancing and travel restric-
tions imposed as public health measures in 
response to the COVID-19 pandemic had an 
impact on many communicable diseases in 
Australia, including gonorrhoea.7 There were 
29,516 gonorrhoea disease notifications in 2020, 
down from 34,244 in 2019, a decrease of 14%. 
This is on a background of increasing gonococ-
cal disease notifications in this country from 
68.1 per 100,000 in 2014 to 135.1 per 100,000 in 
2019, an overall increase of 98%.8 Gonococcal 
disease rates in the Aboriginal and Torres Strait 
Islander population remain markedly higher 
than in the non-Indigenous population (135.9 
per 100,000 versus 95.6 per 100,000), and are 
highest in remote and very remote areas (832.2 
per 100,000; i.e., 30 times greater than the non-
Indigenous population).9 Whilst gonococcal 
disease rates are highest in Australia in remote 
and very remote areas, in contrast, NG AMR in 
remote regions remains low, in locally-acquired 
infections. In some remote regions the recom-
mended therapeutic strategy, based on surveil-
lance data, remains centred on oral penicillin.10

Heightened global awareness of AMR, and 
increasing gonococcal disease rates reported 
in Australia and elsewhere,9,11–14 have coincided 
with increased uptake of nucleic acid amplifi-
cation testing (NAAT) for diagnosis, replacing 

bacterial culture and antimicrobial suscep-
tibility testing (AST). The corollary of this is 
a reduction in gonococcal isolates available 
for AST surveillance: whilst AST is able to be 
readily performed when diagnosis is made by 
bacterial culture, NAAT is limited in their use 
for AST. NAAT is able to detect some genetic 
mutations already known to be associated with 
resistance; however, it cannot detect resistance 
via novel mutations. Uniquely, in some remote 
regions of Australia, NAAT is used to detect 
penicillin resistance in NAAT-positive samples 
for NG,15,16 the first documented use of routine 
molecular testing for NG AMR detection and 
surveillance.17,18 These data inform local treat-
ment guidelines.18

Strategies for treatment and control of gonor-
rhoea are based on regimens effecting cure in a 
minimum of 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.15 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.16

M e t h o d s

All confirmed cases of gonorrhoea in Australia 
are notifiable to the National Notifiable Diseases 
Surveillance System (NNDSS) under legislation. 
The NG isolates tested by the NNN, and reported 
by the AGSP, therefore represent a proportion 
of the total number of notified cases. The NNN 
laboratories test gonococcal isolates for suscep-
tibility to ceftriaxone; azithromycin; penicillin; 
ciprofloxacin; spectinomycin; and tetracycline. 
In recent years many NNN laboratories are also 
testing gentamicin, and these data are reported 
in the AGSP Annual Report for the first time in 
2020. Testing for AMR is performed using pre-
viously-described standardised methodology to 
determine the minimum inhibitory concentration 
(MIC) values.19 The MIC value is the lowest anti-
biotic concentration that inhibits in vitro growth 
under defined conditions. The AGSP conducts a 
programme-specific quality assurance program.20
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Gonococcal AST data from each jurisdiction 
are submitted quarterly to the World Health 
Organization Collaborating Centre for Sexually 
Transmitted Infection and Antimicrobial 
Resistance (WHO CC, Sydney), the coordinat-
ing laboratory for the NNN. Where available, the 
AGSP collects data on the sex of the patient; the 
country of acquisition of infection; and the site 
of isolation of gonococcal isolates. 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, based on antibiograms, and 
therapeutic recommendations consequently differ.

R e s u l t s

P r o p o r t i o n  o f  g o n o c o c c a l  i n f e c t i o n s  w i t h  
a n t im i c r o b i a l  s u s c e p t ib i l i t y  t e s t i n g

In 2020, there were 29,516 gonococcal infec-
tions notified in Australia; the NNN laborato-
ries received and tested 7,219 clinical isolates. 
Overall, 24% of gonococcal infections notified 
had AST undertaken at NNN laboratories 
(Table 1). Gonococcal notifications and clinical 
gonococcal isolates were reduced in number, 
correlating with the COVID-19 pandemic. 
This is reflected in Figure 1, which plots noti-
fications of diagnosis made by culture (AGSP 
data) against all notifications of diagnosis that 
includes both the AGSP and culture-independ-
ent diagnosis. What is evident is the downturn 
in both notifications and isolates for culture in 
2020, on a background of increasing gonococ-
cal disease notifications in recent years.

Across jurisdictions, the proportion of notifica-
tions that were made by culture vary, as shown 
in Table 1, ranging from 20% to 26% (with the 
exception of the Northern Territory, where 
bacterial cultures are less often performed in 
patients from remote and very remote commu-
nities where disease rates are high).8 The pro-
portion is higher from the Australian Capital 
Territory; however, the number of notifications 
is small.

G o n o c o c c a l  i s o la t e s ,  A u s t r a l i a ,  2 0 2 0 ,  b y  
s e x ,  s i t e  a n d  j u r i s d i c t i o n  t e s t e d

There were 5,595 isolates from males (77.5%) 
and 1,580 (21.9%) from females tested in 2020 
(Table 2). There were 44 isolates (0.6%) from 
patients whose gender was recorded as other, or 
was unknown. The proportion of gonococcal 
isolates from males and females has remained 
stable over recent years (2009–2019), ranging 
between 17% and 22% for females and 78% and 
83% for males. The infected site was reported 
as ‘other’ or not specified for 111 isolates from 
males and 45 isolates from females (Table 2). 
Isolates from urine samples were regarded as 
genital tract isolates.

A n t im i c r o b i a l  r e s i s t a n c e  p r o fi le  o f  
N e i s s e r i a  g o n o r r h o e a e

For 2020, the numbers and proportions of 
gonococcal isolates resistant to azithromycin, 
penicillin and ciprofloxacin, and with decreased 
susceptibility to ceftriaxone, are shown in 
Table 3. There continues to be variation across 
jurisdictions, as well as in remote settings when 
compared to non-remote settings.

C e f t r i a x o n e

Gonococcal isolates with decreased susceptibil-
ity to ceftriaxone (MIC values ≥ 0.06 mg/L) 
have been detected in Australia since 2001. The 
proportion reported increased to 4.4% in 2012, 
before doubling to 8.8% in 2013. However, from 
2014, coincident with the introduction of dual 
ceftriaxone and azithromycin therapy, there has 
been an overall declining trend in the propor-
tion of gonococcal isolates with decreased sus-
ceptibility to ceftriaxone in Australia, as shown 
in Table 4 and Table 5.

From 2016 to 2018, the proportion of isolates 
with MIC values of ≥ 0.125 mg/L for ceftriaxone 
remained stable in the range 0.04–0.06%; how-
ever, in 2019, this increased to 0.11% (Table 5). In 
2019, there were five gonococcal clinical isolates 
with ceftriaxone MIC values ≥ 0.25 mg/L (three 
from Victoria, one from non-remote Western 
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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, 1991–2020a
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Australia and one from New South Wales). 
All had the penA60 allele, thus were resistant 
to penicillin, as well as ciprofloxacin, but were 
susceptible to azithromycin. In 2020, there was 
one such isolate reported from Victoria.

A z i t h r o m y c in

Nationally, in 2020, 3.9% of isolates exhibited 
azithromycin resistance (MIC value ≥ 1.0 
mg/L) (Table 3), a decrease from 4.6% in 2019. 
Since 2012, rates of azithromycin resistance 
increased from 1.3% to a peak of 9.3% in 2017, 
then declined to 3.9% in 2020 (Table 6). Rates 
of azithromycin-resistant NG were highest in 
New South Wales (7.0%), the Australian Capital 
Territory (4.1%) and non-remote Northern 
Territory (3.9%) (Tables 3 and 6). In 2020, there 
was one isolate from Queensland exhibiting 
high-level resistance to azithromycin (MIC ≥ 
256 mg/L).

P e n i c i l l i n

Resistance in NG to the penicillin group of anti-
biotics (penicillin, ampicillin, and amoxicillin 
with or without clavulanic acid) results from 
ß-lactamase production (i.e., penicillinase) 
and/or the aggregation of chromosomally-
controlled resistance mechanisms. These are 
denoted respectively as penicillinase-producing 
N. gonorrhoeae (PPNG) and chromosomally-
mediated resistance to penicillin (CMRP). 
Chromosomally-mediated resistance is defined 
as a penicillin MIC ≥ 1 mg/L.

In 2020, in Australia, 1,920 (26.6%) isolates 
were penicillin resistant (Table 3), which was 
an increase from 2019 (22.1%). The proportion 
of penicillin-resistant isolates fluctuated in the 
range 22.5% to 44.0% between 2008 and 2018. 
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Table 1: Number of Australian Gonococcal Surveillance Programme gonococcal isolates tested 
as a proportion of National Notifiable Diseases Surveillance System (NNDSS) gonorrhoea 
notifications, Australia, 2020, by state or territory

S t a t e  o r  t e r r i t o r y N u m b e r  o f  i s o l a t e s  t e s t e d N u m b e r  o f  c a s e s  n o t i fi e d
N u m b e r  o f  i s o l a t e s  t e s t e d /
N u m b e r  o f  c a s e s  n o t i fi e d  

(% )

Australian Capital Territory 145 284 51%

New South Wales 2,585 9,875 26%

Northern Territory 151 1,340 11%

Queensland 1,504 6,346 24%

South Australia 334 1,660 20%

Tasmania 38 150 25%

Victoria 1,665 6,288 26%

Western Australia 797 3,573 22%

A u s t r a l i a 7 , 2 1 9 2 9 , 5 1 6 2 4 %

In 2020, 387 (5.4%) isolates had CMRP and 
1,533 (21.2%) were PPNG; 79.8% of penicillin-
resistant isolates were PPNG.

P e n i c i l l i n  r e s i s t a n c e  i n  r e m o t e  A u s t r a l i a

In 2020, there were 151 isolates tested from 
the Northern Territory, with 100 derived 
from remote areas (including Alice Springs, 
Katherine, Tennant Creek, and Arnhem Land 
region) and 51 from Darwin and surrounding 
urban areas (non-remote). In 2020, there were 
797 isolates tested from Western Australia, with 
116 obtained from remote regions and 681 from 
urban and suburban Perth (non-remote).

Of the 100 isolates from remote Northern 
Territory, none were penicillin resistant, while 
two isolates (3.9 %) from Darwin and sur-
rounding urban areas were penicillin resistant. 
One of these isolates (2%) was PPNG, a marked 
decrease from 18% in 2019. Of the 116 isolates 
from remote Western Australia, five (4.3%) were 
penicillin resistant, with all being PPNG.

C ip r o fl o x a c in

Ciprofloxacin resistance is defined as MIC ≥ 
1 mg/L. In 2020, ciprofloxacin resistance was 
seen in 2,625 isolates (36.4%), an increase from 
28.4% in 2019 (Table 3). Ciprofloxacin has not 
been recommended in Australia as first-line 
therapy for gonococcal infections since the late 

1990s, and the rate of ciprofloxacin resistance 
has progressively declined in Australia since 
2008, when 54% of isolates tested were resistant.

T e t r a c y c l i n e s

To optimise reporting tetracycline resistance 
in N. gonorrhoeae, from 2018 NNN reference 
laboratories have performed tetracycline MIC 
testing where possible. This replaces historical 
breakpoint testing for high-level tetracycline-
resistant N. gonorrhoeae (TRNG) (MIC ≥ 
16 mg/L) that was previously reported as an 
epidemiological marker for plasmid-mediated 
resistance.

Tetracycline resistance is defined as MIC ≥ 2 
mg/L. Whilst tetracycline antibiotics are not a 
recommended treatment for gonorrhoea, and 
are rarely, if ever, used for treatment of gonor-
rhoea in Australia, there has been recent inter-
est in the proportion of tetracycline resistance 
in NG, due to its use as a potential agent for 
prophylaxis of chlamydia and syphilis infections 
in high-risk populations.21,22 This practice has 
already experienced some uptake in Australia.23 
Nationally in 2020, thirty-six percent of isolates 
(2,630/7,129) were tested, and 30% (780/2630) 
were tetracycline resistant. Tetracycline resist-
ance data are presented by jurisdiction and 
aggregated for Australia as shown in Table 7.
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Table 5: Proportion (%) of gonococcal isolates tested in Australia with ceftriaxone MIC values at 
0.06 mg/L and ≥ 0.125 mg/L, 2010–2020.

C e f t r i a x o n e
2 0 1 0 2 0 1 1 2 0 1 2 2 0 1 3 2 0 1 4 2 0 1 5 2 0 1 6 2 0 1 7 2 0 1 8 2 0 1 9 2 0 2 0

M I C  m g /L

0.06 4.80% 3.20% 4.10% 8.20% 4.80% 1.70% 1.65% 1.02% 1.67% 1.19% 0.87%

≥ 0.125 0.10% 0.10% 0.30% 0.60% 0.60% 0.10% 0.05% 0.04% 0.06% 0.11% 0.06%

Total decreased 
susceptibility

4.90% 3.30% 4.40% 8.80% 5.40% 1.80% 1.70% 1.06% 1.73% 1.30% 0.93%

S p e c t in o m y c in

In 2020, all isolates tested (n = 7,219) were sus-
ceptible to spectinomycin.

G e n t a m ic in

In 2020, the AGSP report includes data on gen-
tamicin for the first time. Clinical breakpoints for 
gentamicin have not been established; however, 
on the basis of clinical correlate data, isolates are 
considered resistant to gentamicin when MIC 
≥ 32 mg/L.24 In 2020 there were 839 gonococ-
cal isolates tested for gentamicin susceptibility, 
from all states and territories except Western 
Australia. The majority of isolates originated 
from New South Wales (82%; n = 692). The 
median MIC value was 4 mg/L and no isolate 
was resistant to gentamicin.

D is c u s s io n

The World Health Organization (WHO) recom-
mends that treatment regimens for gonorrhoea 
are based on epidemiological surveillance of the 
distribution and extent of AMR, and that a resist-
ance rate of 5% or more is the nominal threshold 
for change of treatment recommendations.15,25,26

In 2020, the NNN examined 7,219 clinical 
isolates for susceptibility testing to ceftriaxone; 
azithromycin; ciprofloxacin; penicillin; tetra-
cycline; and, for the first time, gentamicin. The 
isolates tested were from urban and remote 
settings in the public and private health sectors, 
constituting a comprehensive sample of about 
one-quarter of all notifications nationally.11 The 

remote populations of Western Australia and 
the Northern Territory have the highest rates of 
gonococcal disease, but the lowest of diagnosis 
by culture (n = 216), as a function of laboratory 
access. Possibly secondary to reduced ingress 
of NG, as a function of their remoteness, these 
communities have low rates of AMR in NG. 
Consequently, these regions require continued 
vigilance with monitoring of AMR in NG, using 
both culture- and molecular-based surveillance 
strategies.

For the majority of gonococcal surveillance 
programmes around the world, the monitoring 
of ceftriaxone and azithromycin MIC values is 
the primary focus. For the AGSP, ceftriaxone 
MIC values of ≥ 0.06 mg/L have been reported 
historically to have decreased susceptibility. 
In Australia, the proportion of isolates with 
decreased susceptibility to ceftriaxone has stead-
ily and substantially declined since 2013, from 
8.80% to 0.93% in 2020 (Table 5). The travel 
restrictions of 2020 will have a likely impact 
on circulating strains and resistance; however, 
in recent years multiple and extensively drug 
resistant strains have been reported from Asia, 
Europe and Australia.25-28 It is known that con-
tinued importation of resistant N. gonorrhoeae 
strains is the first step to establishment of 
resistance. 6,29

In 2013, high-level resistance (HLR; MIC 
≥ 256 mg/L) to azithromycin in gonococci 
was reported for the first time in Australia 
in four strains, two with suspected contact 
in China.30 Since then there have been only 
sporadic reports of HLR to azithromycin in 
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Table 7: Number and proportion (%) of gonococcal isolates with resistance to tetracycline (MIC 
≥ 2 mg/L), Australia, 2020, by state or territory

S t a t e  o r  t e r r i t o r y

N u m b e r  o f  i s o l a t e s  t e s t e d
R e s i s t a n c e
M I C  ≥ 2  m g /L

2 0 2 0
T e t r a c y c l i n e

n %

Australian Capital Territory 121 30 24.8

New South Wales NTa – –

Queensland NTa – –

South Australia 2 2 100

Tasmania 38 6 15.8

Victoria 1,642 535 32.6

Northern Territory non-remote 1 0 0.0

Northern Territory remote 30 1 3.3

Western Australia non-remote 680 202 29.7

Western Australia remote 116 4 3.4

A u s t r a l i a 2 , 6 3 0 7 8 0 29.7

a 	 N T : n o t  t e s t e d .

Australia annually, and there was one isolate 
in 2020. Continued close observation is ongo-
ing as evidence of co-evolving cephalosporin 
and azithromycin resistance is being observed 
outside Australia and is of significant concern.31 
Azithromycin resistance has been reported by 
the AGSP since 2007. Following introduction 
of dual therapy in 2014, resistance to azithro-
mycin in all jurisdictions of Australia has been 
observed (Table 6), increasing from 2016, and 
peaking at 9.3% in 2017, proportional resistance 
to azithromycin fell to 3.9% in 2020 nationally 
(Table 6). Importantly, in South Australia there 
was a rapid increase in azithromycin resistance 
from 2.8% in 2015 to 19.5% in 2016), however 
azithromycin resistance rates have now fallen 
and stabilised (Table 6).27 In 2020, azithromy-
cin resistance was highest in New South Wales 
(7%), the Australian Capital Territory (4.1%) 

and non-remote Northern Territory (3.9%). 
Globally there have been increasing reports of 
azithromycin resistance.29

In 2020, the AGSP report includes data on 
gentamicin for the first time. Gentamicin is 
recommended by both the most recent WHO 
and Australian guidelines for management of 
resistant gonococcal infections.32,33 Although 
there is a paucity of clinical data relative to 
other anti-gonococcal therapies, recent clinical 
studies have demonstrated efficacy for gen-
tamicin treatment of urethral gonorrhoea, but 
with reduced rates of oropharyngeal clearance 
compared to current standard therapy; data 
on rectal and other body site infections are 
limited.34,35 A recent large-scale laboratory-
based evaluation of gentamicin susceptibility in 
2,768 clinical N. gonorrhoeae isolates from New 
South Wales demonstrated no in vitro resistance 
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to gentamicin, and no detectable gentamicin 
MIC creep, over the years 2015–2020.36 With 
the addition of a further 147 isolates from other 
states and territories, this report is reassuring 
for the broader applicability of this New South 
Wales study to other jurisdictions of Australia, 
demonstrating comparable gentamicin MICs 
across all isolates tested, and no gentamicin 
resistance detected in any isolate. The addi-
tion of gentamicin as an indicator for ongoing 
surveillance by the AGSP is in line with the 
developing surveillance strategies of the WHO 
Global Antimicrobial Resistance Surveillance 
System (GLASS).

The recent reports of international spread of 
NG with resistance to ceftriaxone,4 and the 
emergence of azithromycin resistance, heighten 
concerns about the future treatment strategies 
for NG AMR.37 As developed nations continue 
to transition to widespread pharmacological 
prevention of HIV infection (e.g. pre-exposure 
prophylaxis, treatment as prevention) in high-
risk populations, a return to, and reinvigoration 
of, public health strategies promoting primary 
prevention (e.g. condoms) of gonorrhoea and 
other sexually transmissible infections is 
urgently required.38,39 Additionally, NG vaccine 
development is a research priority and may be 
key in the control of this disease. As Australian 
clinicians become increasingly dependent on 
NAAT for diagnosis of NG, and with 76% of 
diagnoses in 2020 made with NAAT alone, 
health care provider education regarding the 
continued importance of bacterial culture and 
AST is paramount. Whilst advances in molecu-
lar detection of AMR have great promise, this 
report underscores the ongoing importance of 
bacterial culture and AST of NG for clinical 
management, detection of resistance and novel 
resistant strains, AMR surveillance, and test of 
cure. Given its strong history and association 
with NG AMR in Australia, treating clinicians 
should pay particular note to patient travel his-
tory, as for imported cases of NG, the benefit 
of bacterial culture and susceptibility testing is 
critical.

The WHO Global Action Plan states that dis-
ease control strategies and the understanding 
of the global scope of AMR need to continue 
to be informed by surveillance programs of 
AMR, nationally and internationally.16 The 
ongoing need for close and enhanced monitor-
ing of gonococcal AMR can be supported, but 
not replaced, by molecular-based assays, and 
strain-specific assays can be used for routine 
and sentinel site surveillance in high-risk popu-
lations. The data are critically important to 
inform therapeutic strategies; to monitor for the 
presence and spread of resistance; and to detect 
instances of treatment failure.
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