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ABSTRACT

Objectives Gonorrhoea incidence is increasing globally,
with gay and bisexual men (GBM) over-represented in
notifications. Changes in behaviour, sexual networks and
screening practices associated with HIV pre-exposure
prophylaxis (PrEP) uptake and treatment-as-prevention
may influence gonorrhoea transmission. We describe
trends in gonorrhoea testing and incidence among GBM
over 12 years spanning PrEP implementation in Australia.
Methods We conducted a retrospective study using
surveillance data from 67 sexual health and general
practice clinics between 1 January 2012 and 31
December 2023. For testing analyses, we included

GBM with =1 visit and calculated annual test uptake
(proportion of attendees tested at least once). For
incidence analyses, we included GBM with >2 tests and
calculated annual gonorrhoea incidence per 100 person-
years (py). Test uptake and incidence were stratified by
HIV status and PrEP use (ever vs never prescribed PrEP).
Poisson regression explored factors associated with
incident gonorrhoea, adjusted for calendar year and age.
Results A total of 193053 GBM attended a clinic
during the study period, of which 176 244 (91.3%)

had =1 test. Annual test uptake increased from 58.7%
in 2012 to 75.2% in 2023, largely driven by increased
testing among ever-PrEP-users. Among 119741 GBM

in incidence analyses, there were 61896 gonorrhoea
infections over 542 949 py (incidence rate=11.4/100
py). From 2012 to 2023, incidence among HIV-negative
ever-PrEP users increased from 6.2 to 19.6/100 py
(p<0.001), and among GBM with HIV increased from
8.6 t0 18.8/100 py (p<0.001). GBM with recurrent
infections (n=13620; 11.4%) accounted for 69.1%

of all diagnoses. Ever being prescribed PrEP (adjusted
incidence rate ratio (alRR)=2.40, 95% Cl: 2.35 to 2.45)
and living with HIV (alRR=3.05, 95% Cl: 2.97 t0 3.13)
were associated with incident gonorrhoea.

Conclusions In this large cohort of GBM, gonorrhoea
incidence significantly increased during PrEP
implementation, although incidence was already rising
before large-scale PrEP roll-out in 2016. GBM with HIV,
PrEP users or those previously diagnosed with gonorrhoea
should be prioritised for testing and prevention strategies.

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Gonorrhoea notifications have steadily
increased over the past decade among gay and
bisexual men (GBM) in Australia, alongside
widespread implementation of HIV pre-
exposure prophylaxis (PrEP).

= Longer-term epidemiological data are necessary
to understand trends in gonorrhoea testing and
incidence among all GBM following widespread
PreP uptake and help guide control measures.

WHAT THIS STUDY ADDS

= From 2012 to 2023, gonorrhoea testing
increased among GBM, particularly among PrEP
users, but remained below the recommended
screening frequency, while incidence increased
around threefold.

= The largest increases in incidence were
observed at extragenital sites, and gonorrhoea
diagnoses were concentrated among men
experiencing reinfection.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= In the era of HIV PrEP, rates of gonorrhoea
infection are similar among GBM using PrEP
and GBM living with HIV, with those with
previous infection most at risk.

= Targeted screening and prevention strategies,
alongside further research on the impact of
asymptomatic screening on population-level
transmission and antimicrobial resistance, are
required to reduce the spread and burden of
gonorrhoea among GBM.

INTRODUCTION

Gonorrhoea incidence has risen globally over the
past decade and remains the second most preva-
lent bacterial sexually transmitted infection (STI).!
In gay and bisexual men (GBM), up to 87% of
urogenital gonorrhoea infections are symptom-
atic, whereas rectal and pharyngeal gonorrhoea are
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predominantly asymptomatic.” The often-asymptomatic nature
of gonorrhoea and increasing antimicrobial resistance (AMR)
complicate efforts for effective treatment and control.’ In
Australia, gonorrhoea notifications have been steadily increasing,
with notifications increasing by 155% from 15671 in 2014 to
40029 in 2023.*

GBM experience disproportionately high rates of gonorrhoea
in Australia and globally.’ Rapid scale-up of HIV pre-exposure
prophylaxis (PrEP) in Australia from 2016 was associated with
population-level reductions in condom use® and changes in sexual
networks among GBM, including reduced HIV serosorting.”
A previous analysis found gonorrhoea incidence among GBM
currently using PrEP remained stable between 2016 and 2019
at approximately 37.8/100 person years (py).® However, longer-
term trends in gonorrhoea incidence among PrEP users, and the
broader impact of PrEP uptake and HIV treatment-as-prevention
on gonorrhoea testing and incidence among GBM, are poorly
described.’

Since 2016, PrEP guidelines recommend quarterly STI
screening for all PrEP users, a recommendation which expanded
to all sexually active GBM in 2019. Frequent asymptomatic
screening for gonorrhoea may increase detection of asymp-
tomatic infection, but also contribute to rising AMR through
greater antibiotic consumption.'® With limited antibiotic options
to combat rising gonorrhoea, some have questioned whether the
benefits of asymptomatic screening outweigh potential AMR-
related harms. '

Longer-term epidemiological data are needed to under-
stand trends in gonorrhoea testing and incidence among GBM
using and not using PrEP, to inform targeted interventions and
screening recommendations. Using sentinel surveillance data
from sexual health and general practice services, we aimed to
explore trends in gonorrhoea testing and incidence among GBM
from 2012 to 2023, stratified by HIV status and PrEP use.

METHODS

Study design and participants

We conducted a retrospective analysis of electronic medical
record data extracted from services participating in the Austra-
lian Collaboration for Coordinated Enhanced Sentinel Surveil-
lance of STIs and Blood-Borne Viruses (ACCESS). The ACCESS
protocol has previously been published.!! The study period
was from 1 January 2012 to 31 December 2023. We included
linked data from 67 clinical services, including general prac-
tices (GPs), sexual health clinics (SHCs) and hospitals across
Australia. Extracted data included demographics, STI pathology,
HIV diagnoses and electronic PrEP prescriptions. Non-identified
data were extracted and linked across services using probabilistic
linkage based on deidentified keys generated from patient iden-
tifiers.’” While follow-up was censored at 31 December 2023,
we extracted data to December 31 2024, to minimise right-
censoring bias."?

We included GBM aged =16 years attending ACCESS services
during the study period. GBM status was determined using self-
reported male sex partners and an algorithm incorporating rectal
STI testing history as a marker of male-to-male sex."*

Follow-up and observation

For testing analyses, individuals contributed to the years in
which they attended. Repeat gonorrhoea tests within 28 days
were considered the same testing episode. For incidence anal-
yses, individuals with at least two testing episodes were included,
and repeat testing methods were used to calculate incidence.®

Individuals contributed follow-up time from their first recorded
test and were censored at their last recorded test during the study
period or 31 December 2023, whichever came first. Gonorrhoea
diagnoses were defined as positive cultures or nucleic acid ampli-
fication test results. Individuals could contribute multiple inci-
dent infections.

Statistical analysis

Trend analyses

Annual test uptake was defined as the proportion of attending
GBM tested for gonorrhoea at least once during that year.
Among those tested, we also calculated the mean number of tests
per person per year.

Gonorrhoea incidence was defined as total number of diag-
noses divided by total py and reported as per 100 py with 95%
ClIs. Positive first tests were excluded from incidence numera-
tors. Overall, annual and anatomical site-specific incidence were
reported.

To explore incidence trends over time, Poisson regression
was used to estimate incidence rate ratios (IRRs) representing
the mean annual change in incidence. The dependent variable
was the count of new diagnoses per year, year was included as a
continuous independent variable, and the offset was person-time
at risk. We used robust variance estimators clustered by indi-
vidual to account for multiple events per person. To assess the
impact of the COVID-19 pandemic, we also calculated trends
restricted to the pre-COVID-19 period (2012-2019).%

Subgroup analyses

For both testing and incidence analyses, we performed subgroup
analyses stratified by HIV status and PrEP use. Individuals were
classified as living with HIV from the date of their first HIV posi-
tive test result or record of HIV diagnosis date; HIV status was
therefore time-varying. PrEP use was defined using electronic
prescriptions for PrEP recorded within ACCESS clinics. Individ-
uals were defined as ever-PrEP users if they had any electronic
PrEP prescription during the study and were retrospectively
categorised as ever-PrEP users for the whole study period. Ever
versus never PrEP use was used, rather than modelling PrEP as
a time-varying exposure, because previous analyses of ACCESS
data® have demonstrated that changes in PrEP eligibility and
uptake over time may introduce bias when using time-updated
PrEP definitions (further information on PrEP classification is
present in online supplemental appendix 1). Testing and inci-
dence were calculated separately for GBM with HIV, ever-PrEP
users without HIV and never-PrEP users without HIV. Analyses
were also stratified by clinic setting (GPs vs SHCs) to observe
variation in testing practices and gonorrhoea incidence.

Predictors of gonorrhoea diagnosis

Factors associated with gonorrhoea diagnosis were explored
using Poisson regression. Covariates included age (per 5year
increase), Aboriginal or Torres Strait Islander status, clinic type,
HIV/PrEP status and overseas birth. Covariates associated with
gonorrhoea diagnosis at p<0.1 in bivariable analyses were
included in a multivariable model using complete-case regres-
sion. To account for multiple observations per person, we used
robust standard errors clustered by individual.

RESULTS
In total, 193053 GBM had at least one visit between 2012 and
2023 and were included in testing analyses. Of these, 119741
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(62.0%) GBM had at least two gonorrhoea tests and were
included in incidence analyses.

Gonorrhoea test uptake

Among 193053 GBM included in testing analyses, the median
age at study entry was 31 years (IQR=25-42). There were
17 144 (8.9%) GBM living with HIV included in testing analyses
(of whom, 12521 were living with HIV at study entry). By 2023,
54655 (28.3%) had been prescribed PrEP at least once (table 1).

There were 984451 gonorrhoea tests recorded during the
study period. Overall, 91.3% of GBM tested for gonorrhoea at
least once, 98.5% among HIV-negative ever-PrEP users, 87.7%
among HIV-negative never-PrEP users and 85.4% among GBM
living with HIV (see online supplemental appendix 2 for the
number of included gonorrhoea tests and test uptake among
subgroups). The median time between gonorrhoea test events
was 112 days (IQR=78226).

From 2012 to 2023, annual test uptake among all GBM
increased from 58.7% to 75.2% (p-trend <0.001). There
was a slight decline in annual test uptake during 2020-2021,
likely due to COVID-19 restrictions.'® The increase in annual
test uptake was most prominent among ever-PrEP users (from
67.0% to 88.7%, p-trend <0.001); test uptake increased from
58.5% to 67.5% (p-trend <0.001) among never-PrEP users and
from 48.1% to 52.3% (p-trend <0.001) among those with HIV
(figure 1A).

Annual gonorrhoea test uptake increased across all age groups
and remained highest among 16-29year-olds (figure 1B). The
mean number of tests per person per year increased from 1.5
to 1.9 from 2012 to 2023 (figure 1C) (see online supplemental
appendix 3 for additional details on gonorrhoea test uptake,
including the number of clinic attendees by HIV-PrEP subgroup
and by age group). Similar testing patterns were observed across
clinic settings (online supplemental appendix 4), with the highest
testing uptake among ever-PrEP users.

Gonorrhoea incidence

Among 119741 GBM included in incidence analyses, the
median age at study entry was 31 years (IQR=25-41). There
were 12684 (10.6%) GBM living with HIV included in inci-
dence analyses (of whom 9917 were living with HIV at study
entry), and 49 606 (41.4%) were prescribed PrEP at least once
during the study period (table 1).

Overall, 32767 (27.4%) were diagnosed with gonorrhoea
at least once. There were 61896 gonorrhoea diagnoses over a
total of 542949.1 py (median follow-up per person=3.9 years,
IQR=1.4-7.1). The overall gonorrhoea incidence was 11.4/100
py (95%CI 11.3 to 11.5). Gonorrhoea incidence was similar
among HIV-negative ever-PrEP users (14.6/100 py) and GBM
living with HIV (14.7/100 py); incidence among HIV-negative
never-PrEP users was lowest at 6.1/100 py (online supplemental
appendix 5a). Overall gonorrhoea incidence and numbers of
included individuals by clinic setting are presented in online
supplemental appendix Sb,c.

From 2012 to 2023, annual gonorrhoea incidence among
all GBM increased from 5.9 to 16.7/100 py (IRR for mean
increase per year=1.05, 95% CI 1.05 to 1.06, p<0.001). Among
GBM with HIV, incidence increased from 8.6 to 18.8/100 py
(IRR=1.03, 95%CI 1.02 to 1.04, p<0.001). Annual gonor-
rhoea incidence among ever-PrEP users increased from 6.3/100
py to 19.6/100 py IRR=1.05, 95%CI 1.04 to 1.05, p<0.001)
and among never-PrEP users fluctuated between 4.2/100 py and
9.3/100 py (figure 2A) (see online supplemental appendix 6 for

Table 1
incidence analyses

Characteristics of individuals included in testing and

Included in testing
analyses (had at
least one visit),
n=193053, n (%)

Included in
incidence analyses
(had at least two
gonorrhoea tests),
n=119741, n (%)

Age at cohort entry, years, median (IQR)
16-29
30-39
40-49
=50
Year of entry (first visit/first test)
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
Aboriginal or Torres Strait Islander
Yes
No
Not stated/missing
PrEP usage during observation period
Ever use
Never use
HIV status at entry
Yes
No
Clinic type at cohort entry
General practice
Sexual health clinic
Hospital
Clinic state
ACT
NSW
NT
QLD
SA
TAS
VIC

Region of birth
Australia
Oceania (excluding Australia)
North-West Europe
Southern and Eastern Europe
North Africa and Middle East
South-East Asia
North-East Asia
Southern and Central Asia
Americas

Sub-Saharan Africa

31 (25, 42)

84343 (43.7)
52613 (27.3)
29951 (15.5)
26146 (13.5)

42530 (22.0)
17045 (8.8)
16996 (8.8)
16741 (8.7)
16864 (8.7)
16386 (8.5)
15357 (8.0)
14083 (7.3)
9485 (4.9)
7855 (4.1)
8864 (4.6)
10847 (5.6)

4154 (2.2)
170250 (88.2)
18649 (9.7)

54655 (28.3)
138398 (71.7

12521 (6.5)
180532 (93.5)

57458 (29.8)
134472 (69.7)
1123 (0.6)

5430 (2.8)
91283 (47.3)
1387 (0.7)
17552 (9.1)
8356 (4.3)
2004 (1.0)
52388 (27.1)
14653 (7.6)

98573 (51.1)
6023 (3.1)
17085 (8.9)
4011 (2.1)
2809 (1.5)
13819 (7.2)
10536 (5.5)
4504 (2.3)
11868 (6.2)

2472 (1.3)

31 (25, 41)

52785 (44.1)
33169 (27.7)
18441 (15.4)
15346 (12.8)

20884 (17.4)
11808 (9.9)
10637 (8.9)
10542 (8.8)
13966 (10.8)
12001 (10.0)
10380 (8.7)
8933 (7.5)
5654 (4.7)
4922 (4.1)
5347 (4.5)
5667 (4.7)

2467 (2.1)
107625 (90.0)
9649 (8.1)

49606 (41.4)
70135 (58.6)

9917 (8.3)
109824 (91.7)

38094 (31.81)
80991 (67.6)
656 (0.6)

2607 (2.2)
54654 (45.6)
104 (0.1)
9462 (7.9)
5381 (4.5)
1582 (1.3)
36806 (30.7)
9145 (7.6)

62560 (52.2)
3786 (3.2)
9184 (7.7)
2271 (1.9)
1744 (1.5)
9295 (7.8)
6405 (5.4)
2875 (2.4)
7091 (5.9)

1568 (1.3)

Continue
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Table 1 Continued

Included in
Included in testing incidence analyses
analyses (had at  (had at least two
least one visit), gonorrhoea tests),
n=193053,n (%) n=119741, n (%)

21353 (11.1) 12962 (10.8)

ACT, Australian Capital Territory; NSW, New South Wales; NT, Northern Territory;
PrEP, pre-exposure prophylaxis; QLD, Queensland; SA, South Australia; TAS,
Tasmania; VIC, Victoria; WA, Western Australia.

Not stated/missing

annual incidence changes by HIV-PrEP subgroups prior to the
COVID-19 pandemic). Gonorrhoea incidence increased across
all age groups, with the highest incidence among 16-29 year-olds
(8.3/100 py) and lowest among those aged =50 years (2.9/100

A 100
PreP rollout

s ——e

oo mmmmemmaag -
| == ~

——
———p————

N ®
S o
\\\

|

Testing uptake (%)
Now oS !
S &6 S ©

-
S)

o

2012 2013 2014 2015 2016 2017

Years

2018 2019

2020

2021 2022 2023

eaw AllGBM e PLHIV

w
W

Ever-PrEP Never PrEp

vy
5
o

Testing uptake(%)
=N W B U N W
© ©O 6 S 6 & S o o

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Years

2022 2023

——16-29 ——30-39 =—m40-49 ——50+

c 2.5
g
]
= B
g
515
-
€
2 1
<
g
205

0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ye
=@= AllGBM =« PLHIV —oiaEr\?erPrEP ~—o— Never PrEP
Figure 1 Annual gonorrhoea test uptake among gay and bisexual

men (GBM) attending ACCESS clinics from 2012 to 2023, by (a) HIV
status and PrEP use, (b) age group, and (c) Mean number of tests per
person by HIV status and PrEP use. Error bars represent 95% Cls. Test
uptake is defined as the proportion of GBM attendees tested at least
once in a calendar year. PLHIV, Person living with HIV; PrEP, HIV pre-
exposure prophylaxis. See Appendix 3 for the number of clinic attendees
per year.
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Figure 2 Annual gonorrhoea incidence per 100py among gay and
bisexual men (GBM) attending ACCESS clinics from 2012 to 2023, by
(a) HIV and PrEP use status, (b) age group and (c) anatomical site. Error
bars represent 95% Cls. PLHIV, Person living with HIV; PrEP, HIV pre-
exposure prophylaxis. See Appendix 7 for total person-years of follow-
up per year.

py) (figure 2B). Recurrent infections were common: 13620
(11.4%) GBM with =2 infections accounted for 69.1% of diag-
noses and 2085 (1.8%) GBM with =35 infections accounted for
21.7% of diagnoses.

During the study period, incidence was similar for rectal
(7.5/100 py) and pharyngeal (7.6/100 py) gonorrhoea. Urogenital
gonorrhoea incidence was lowest at 2.8/100 py (online supple-
mental appendix 5a). From 2012 to 2023, rectal gonorrhoea
incidence increased from 3.5 to 11.5/100 py (IRR for increase
per year=1.06, 95%CI 1.06 to 1.07, p<0.001), and pharyn-
geal gonorrhoea increased from 3.5 to 10.6/100 py (IRR=1.04,
95%CI 1.04 to 1.05, p<0.001). An increase in urogenital
gonorrhoea incidence was also detected from 2012 to 2023
(IRR=1.03, 95% CI=1.02 to 1.04, p<0.001) (figure 2C) (see
online supplemental appendix 6 for annual incidence changes
by anatomical site before the COVID-19 pandemic). Additional
details on gonorrhoea incidence, including person-years of
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Table 2 Unadjusted and adjusted incidence rate and rate ratios for factors associated with gonorrhoea infection among GBM attending ACCESS

clinics (n=119471)

Gonorrhoea Total person-  Gonorrhoea diagnosis/

Covariate diagnoses years 100 py (95% Cl) IRR (95% CI) P value alRR (95% CI) P value
Age at cohort entry (per 5-year increase) 0.88 (0.88 t0 0.89) <0.001 0.97 (0.971t0 0.98) <0.001
HIV-PrEP subgroup

Never PrEP uses 12655 206392.4 6.1 (6.0t06.2) Reference

Ever PreP users 38061 260350.0 14.6 (14.5t0 14.8) 2.38(2.34102.43) <0.001 2.27(2.22t02.31) <0.001

GBM with HIV 11180 76206.7 14.7 (14.4 10 14.9) 2.39(2.33t0 2.45) <0.001 2.82 (2.74 10 2.90) <0.001
Aboriginal or Torres Strait Islander*

No 57211 491057.2 11.7(11.6 t0 11.7) Reference -

Yes 1397 117146 11.9(11.3t0 12.6) 1.02 (0.97 to 1.08) 0.389
Born outside Australia

No 34051 305944.9 11.1(11.0t0 11.2) Reference Reference

Yes 22383 172929.40 12.9(12.8t0 13.1) 1.16 (1.14t0 1.18) <0.001 1.17(1.151t0 1.19)  <0.001
Clinic type

General practice 24706 2267245 10.9 (10.8 to 11.0) Reference -

Sexual health 36907 312137.2 11.8(11.7t0 11.9) 1.09 (1.07 to 1.10) <0.001 <0.001

Hospital 283 4087.3 6.9(6.2107.8) 0.64 (0.57 t0 0.71) <0.001 <0.001

*n=9649 individuals had missing data for Aboriginal or Torres Strait Islander status and n=12 962 individuals had missing data for country of birth. Age, HIV-PrEP subgroup and

being born outside Australia were included in the adjusted model (clinic type excluded).

ACCESS, Australian Collaboration for Coordinated Enhanced Sentinel Surveillance of STIs and Blood-Borne Viruses; alRR, adjusted incidence rate ratio; GBM, gay and bisexual

men; PrEP, pre-exposure prophylaxis.

follow-up by HIV-PrEP subgroup, age group and anatomical site
of infection, are presented in online supplemental appendix 7.
Stratified analyses by clinic setting showed similar trends across
subgroups, although overall incidence was higher at SHCs
(online supplemental appendix 8).

Risk factors for gonorrhoea

Unadjusted and adjusted IRRs from Poisson regression analyses
are presented in table 2. In bivariable analyses, the strongest
predictors of gonorrhoea diagnosis were living with HIV and
ever being prescribed PrEP during the study period. Increasing
age was associated with lower rates of gonorrhoea diagnosis.
Being born outside Australia was positively associated with
gonorrhoea diagnosis.

In multivariate analysis, living with HIV (adjusted incidence
rate ratio (alRR)=2.82, 95%CI 2.74 to 2.90, p<0.001) was
the strongest predictor of gonorrhoea diagnosis, followed by
ever being prescribed PrEP (alRR=2.27, 95% CI 2.22 to 2.31,
p<0.001). Associations with being born outside Australia
(alRR=1.17, 95%CI 1.15 to 1.19, p<0.001) and a 5-year
increase in age (alRR=0.97, 95% CI 0.97 to 0.98, p<0.001) did
not change significantly (table 2).

DISCUSSION

In this large cohort of GBM attending Australian SHCs, GPs
and hospitals, gonorrhoea incidence nearly tripled from 2012 to
2023, with the greatest increases among GBM with evidence of
PrEP use, followed by GBM with HIV. Prior to the PrEP intro-
duction in 2016, gonorrhoea incidence was highest among GBM
with HIV, with rates among GBM with HIV and with evidence
of PrEP use comparable from 2016 onwards. Both testing and
incidence decreased between 2020 and 2021, likely indicative of
changes in sexual activity and service access due to COVID-19-
related restrictions."> The greatest increases occurred in pharyn-
geal and rectal gonorrhoea, suggesting increased screening may
partially explain the increase in gonorrhoea incidence. However,
urogenital gonorrhoea, a mostly symptomatic infection,? also

increased, supporting a concurrent rise in transmission. In
Australia, increasing incidence among GBM has also been
observed for syphilis, with ACCESS data showing an increase
from 2.2/100 py to 4.6/100 py from 2012 to 2022,'°and for
chlamydia, with national surveillance data indicating similar
increases over the same time.* These trends likely reflect, in
part, more frequent testing among PrEP users and GBM more
broadly. However, in our study, gonorrhoea incidence increased
disproportionately relative to testing, suggesting that increased
population-level transmission is also contributing.

PrEP rollout in Australia began through large demonstra-
tion studies from 2016, which collectively enrolled more than
10000 individuals and targeted individuals at higher risk of
STIs,"” ' prior to broader PrEP access via public subsidy in
2018. Consistent with this, gonorrhoea incidence among ever-
PrEP users was already increasing prior to PrEP introduc-
tion."” 2° Higher testing uptake among ever-PrEP users likely
reflects national guidelines recommending 3-monthly testing.?!

In our cohort, GBM living with HIV consistently had the
lowest gonorrhoea test uptake, likely reflecting less frequent
HIV care visits (typically 6-monthly) and the absence of manda-
tory STI screening during HIV care. However, gonorrhoea inci-
dence among GBM with HIV was similar to that among those
prescribed PrEP, and a similar increasing trend was observed
across the study period. Converging trends among people with
HIV and those with evidence of PrEP use may partly reflect a
decline in serosorting (ie, a risk-reduction strategy where indi-
viduals choose partners based on their HIV status) following
PrEP implementation and increasing acceptance of ‘undetecta-
ble=untransmissible’ (U=U). In annual behavioural surveillance
surveys of GBM in Australia, the proportion of GBM with HIV
who practised serosorting with casual partners decreased from
32.1% in 2019 to 26.6% in 2023.** National surveys also indi-
cated that comfort in having condomless sex with PrEP users
increased.”

An earlier study using data from a subset of the SHCs
participating in ACCESS demonstrated a 1.74-fold increase
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in gonorrhoea incidence from 14.1 to 24.6/100 py from 2010
to 2017 among 46 904 GBM.® Our study, which also included
GP and tertiary hospital clinics, found gonorrhoea incidence
has continued to increase since 2017, and incidence recovered
substantially after COVID-19 restrictions. Increasing trends in
gonorrhoea in recent years have also been observed internation-
ally. The European Centre for Disease Prevention and Control
reported increasing annual gonorrhoea cases between 2013 and
2022, most commonly among GBM, with GBM comprising
60% of all reported gonorrhoea cases in 2022 and cases among
GBM increasing by 65% between 2018 and 2022.** In the UK,
where the timing of PrEP rollout was similar to Australia, gonor-
rhoea diagnoses among GBM increased by 51% from 2015 to
2019, and 44% of new STI diagnoses in 2019 were gonorrhoea
cases.” In Ireland, where PrEP was rolled out in 2019,** the
gonorrhoea notification rate among GBM increased almost two-
fold from 2019 to 2023.>

Our observation that increases in gonorrhoea incidence were
most prominent for infections at anatomical sites typically
associated with asymptomatic infection suggests that increased
screening is likely influencing detection. To date, screening
recommendations have been made despite limited evidence that
high-frequency, extragenital screening reduces population-level
gonorrhoea among GBM. Further, the individual-level benefit
of screening for asymptomatic gonorrhoea at these anatomical
sites has also not been established.'® In the era of growing AMR
in gonorrhoea and emergence of multidrug-resistant gonorrhoea
strains in Australia,”” further research is needed to understand
the impact of screening recommendations on population-level
transmission and rising AMR. Ongoing surveillance and system-
atic monitoring of treatment failures will be important for
gonorrhoea control strategies.

Recently, there has been interest in biomedical invention
strategies. Although large clinical trials®® > have demonstrated
that taking 200 mg of doxycycline within 72 hours after sex can
reduce the incidence of syphilis and chlamydia by over 70% in
GBM, the evidence for the effectiveness for preventing gonor-
rhoea has varied, with some studies suggesting doxyPEP may
reduce gonorrhoea incidence by 50%.%° Given the high preva-
lence of tetracycline resistance in Neisseria gonorrhoeae in many
settings, the effectiveness of doxyPEP for gonorrhoea prevention
may be limited. In addition, there are concerns that widespread
use of doxyPEP could contribute to further selection of resistant
strains, with potential implications for growing AMR.! Vacci-
nation against gonorrhoea is also being explored, with emerging
evidence of potential cross-protection from the 4CMenB menin-
gococcal vaccine, originally developed for Neisseria mening-
itidis.** This vaccine is now recommended for GBM in the UK.*
Our data suggest that GBM with HIV and those using PrEP
would benefit most from vaccination in Australia, if shown to
be sufficiently effective. Further, reinfection was common, with
11.4% of GBM experiencing =2 infections. This suggests that
targeting prevention strategies, such as vaccination, to individ-
uals with prior infection may improve efficiency in reducing
population-level transmission.

Strengths and limitations

Strengths of this study include the large longitudinal cohort of
GBM with and without HIV before and after PrEP introduction,
inclusion of multiple healthcare settings across Australia, and the
linked nature of ACCESS data, which enabled analysis of testing
and incidence trends over prolonged follow-up. The linked
sentinel design also enabled measurement of incidence among

repeat testers at increased risk of gonorrhoea, providing insights
beyond passive surveillance data.

Our analysis also has several limitations. First, gonorrhoea
cases diagnosed outside of ACCESS services were not captured,
potentially leading to an underestimated incidence. However,
the median time between tests was relatively short, suggesting
testing outside the network was minimal. Second, we did not
explore the recency of PrEP use. A previous study of current
PrEP users (censoring those who stopped PrEP after 4 months)
reported a gonorrhoea incidence of 37.8 per 100 py (95% CI
37.0 to 38.5).% Our study reported a lower incidence among
ever-PrEP users, likely reflecting differences in exposure defi-
nition and the inclusion of a broader range of clinical services.
Third, behavioural factors such as condom use and the number
of sexual partners were unavailable from all services. Fourth,
symptomatic data were unavailable. As such, we were unable to
directly distinguish symptomatic from asymptomatic infection,
and instead inferred changes in asymptomatic infection based on
the anatomical site of diagnosis. Finally, as we relied on testing
data from electronic medical records, the exact date of infection
is unknown. However, given that participants were being tested
twice per year on average, this probably has minimal impact on
our trend analysis.

CONCLUSION

In this large cohort of GBM in Australia, gonorrhoea incidence
increased almost threefold, with incidence among GBM with
HIV and GBM with evidence of PrEP use converging over the
past 12 years. While testing for gonorrhoea increased, testing
frequency remained below recommended guidelines. Targeted
screening and prevention strategies, alongside further research
on the impact of asymptomatic screening on population-level
transmission and AMR, are required to reduce the spread and
burden of gonorrhoea among GBM.
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