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Population-level impact of doxycycline  
post-exposure prophylaxis on bacterial 
sexually transmitted infections
 

Bacterial sexually transmitted infections (STIs) continue to increase in 
many high-income settings, disproportionately affecting gay and bisexual 
men (GBM). Doxycycline post-exposure prophylaxis (doxyPEP) is a highly 
efficacious strategy for preventing syphilis and chlamydia; however, its 
population-level impact following national implementation remains 
uncertain. Australia released an interim position statement in April 2023 
and national guidance in September 2023 recommending the consideration 
of doxyPEP for GBM at increased risk of STIs. Here we analyse sentinel 
surveillance data from 29 Australian sexual health and general practice 
services between January 2022 and December 2025. Using interrupted time-
series analyses, we examined trends in infectious syphilis, chlamydia and 
gonorrhoea diagnoses among 78,560 GBM before and after dissemination 
of doxyPEP trial evidence and national guidance. Observed cumulative 
STI diagnoses after September 2023 were compared with counterfactual 
projections based on continuation of preguidance trends. During the 
27 months following release of national doxyPEP guidance, cumulative 
syphilis diagnoses were 55% lower than expected under the counterfactual 
scenario (rate ratio (RR) 0.45; 95% confidence interval (CI) 0.35 to 0.55), 
and chlamydia diagnoses were 36% lower (RR 0.64; 95% CI 0.45 to 0.84). 
No significant change was observed for gonorrhoea (RR 1.11; 95% CI 0.59 
to 1.63). These findings provide the first country-level evidence that 
doxyPEP guidance was associated with sustained reductions in syphilis and 
chlamydia diagnoses among GBM.

In high-income settings globally, bacterial sexually transmitted infec-
tions (STIs) continue to rise, with priority populations such as gay and 
bisexual men (GBM) and other men who have sex with men dispro-
portionately represented among diagnoses. If left untreated, syphilis 
can lead to serious sequalae, including neurological, cardiovascular 
and ophthalmic complications, as well as adverse outcomes during 
pregnancy. These complications highlight the need for effective pre-
vention strategies among GBM, including those with female partners. 
So far, responses to bacterial STIs among GBM in Australia and other 
high-income settings have largely centred on test-and-treat models 

of care, with most countries recommending frequent screening of 
asymptomatic GBM, up to four times per year. Despite these efforts, 
STI incidence has continued to rise, and there is currently no empirical 
evidence that asymptomatic screening alone leads to sustained reduc-
tions in population-level prevalence among GBM1. Similar to other 
high-income settings, diagnoses of bacterial STIs in Australia have 
increased substantially over the past decade, with syphilis diagnoses 
increasing by 111% and gonorrhoea by 139% between 2015 and 20242.

In this context of increasing STI incidence, the advent of doxycycline 
post-exposure prophylaxis (doxyPEP) represents a major biomedical 

nature health

Article https://doi.org/10.1038/s44360-026-00211-0

Received: 23 March 2026

Accepted: 30 September 2026

Published online: xx xx xxxx

 Check for updates

  e-mail: michael.traeger@burnet.edu.au

A list of authors and their affiliations appears at the end of the paper

http://www.nature.com/NatHealth
https://doi.org/10.1038/s44360-026-00211-0
http://crossmark.crossref.org/dialog/?doi=10.1038/s44360-026-00211-0&domain=pdf
mailto:michael.traeger@burnet.edu.au


Nature Health

Article https://doi.org/10.1038/s44360-026-00211-0

who attended a participating service during the study period. In total, 
78,560 GBM received at least one test for any bacterial STI during the 
study period, including 68,113 with at least one syphilis test, 73,567 
with at least one chlamydia test and 73,760 with at least one gonor-
rhoea test (see Supplementary Table 2 for the total number of tests). 
Of these, 27,725 GBM (35.3%) were diagnosed with at least one case of 
infectious syphilis, chlamydia or gonorrhoea during the study period. 
Overall, there were 5,198 syphilis cases, 27,190 chlamydia cases and 
27,301 gonorrhoea cases during the study period. Among those diag-
nosed with at least one bacterial STI, the mean number of diagnoses 
was 2.15. Of the 27,725 GBM with at least one STI diagnosis, the mean 
age at first STI diagnosis during the study period was 37.0 years (s.d., 
11.8 years), 13,034 (47.0%) had evidence of an HIV PrEP prescription 
during the study period and 3,595 (13.0%) were living with HIV by the 
end of the study period.

Changes in STI diagnosis trends following doxyPEP guidance
We used interrupted time-series analyses to examine monthly STI diag-
noses across three periods: a preguidance period ( January 2022–March 
2023), an evidence dissemination period following publication and 
dissemination of doxyPEP trial evidence (April–September 2023) and 
a postguidance period following release of Australian national doxy-
PEP guidance (October 2023–December 2025). Results of the primary 
interrupted time series analyses are presented in Table 1 and Fig. 1. 
During the preguidance period, syphilis diagnoses increased by +1.8% 
per month (95% confidence interval (CI) +0.1 to +3.6), before declining 
by −1.3% per month (95% CI −2.0 to −0.6) following release of national 
doxyPEP guidance. The postguidance trend differed significantly from 
the preguidance trend, corresponding to an absolute reduction of 
−3.1 percentage points per month (95% CI −5.0 to −1.2). There was no 
evidence of significant immediate step changes at either interruption. 
The model demonstrated good fit (R2 = 0.753).

Chlamydia diagnoses were stable during the preguidance period 
(+0.9% per month; 95% CI −0.6% to +2.3%), before declining by −2.3% per 
month (95% CI −2.9% to −1.7%) following national doxyPEP guidance. 
The postguidance trend differed significantly from the preguidance 
trend (difference, −3.2 percentage points per month; 95% CI −4.7 to 
−1.6). No significant immediate step changes were observed. The model 
fit was good (R2 = 0.789).

Gonorrhoea diagnoses showed no significant change during the 
preguidance period (+0.2% per month; 95% CI −1.4% to +1.8%). Although 
diagnoses declined by −1.0% per month (95% CI −1.7% to −0.4%) during 
the postguidance period, the overall trend did not differ significantly 
from the preguidance period (difference, −1.2 percentage points per 
month; 95% CI −2.9 to +0.6). No significant immediate step changes 
were observed. The model fit was moderate (R2 = 0.474). Analyses 

innovation for bacterial STI prevention. In recent years, several large 
randomized controlled trials have demonstrated that a single 200-
mg dose of doxycycline taken within 72 h after sex as a post-exposure 
prophylaxis substantially reduces the risk of syphilis and chlamydia 
acquisition among cisgender GBM and transgender women3–5. Trial 
data indicate relative risk reductions of approximately 73–87% for syphi-
lis and 70–88% for chlamydia, with inconsistent evidence for efficacy 
against gonorrhoea6. Real-world observational data from a US cohort of 
11,551 GBM using HIV pre-exposure prophylaxis (PrEP) similarly found 
that receipt of doxyPEP in routine clinical practice was associated with 
substantial reductions in syphilis (80%) and chlamydia (79%), and more 
modest reductions in gonorrhoea (12%)7. Recent city-level interrupted 
time-series analyses from San Francisco and Seattle have also demon-
strated population-level reductions in bacterial STI diagnoses follow-
ing the uptake of doxyPEP8,9. However, these studies were conducted 
within single jurisdictions and primarily relied on local surveillance 
data. National evaluations examining changes following dissemination 
of doxyPEP evidence and clinical guidance remain limited.

In response to increasing STI transmission and the release of clini-
cal trial data on the efficacy and safety of doxyPEP, the Australasian 
Society for HIV, Viral Hepatitis and Sexual Health Medicine (ASHM) 
conducted a national consultation process and released a national 
consensus statement in September 2023. This statement recommends 
that doxyPEP be considered for GBM at an increased risk of STIs10, 
specifically, those with a recent bacterial STI diagnosis or those antici-
pating an increased period of risk, as well as those recently prescribed 
HIV post-exposure prophylaxis or those with sexual partners with a 
uterus. These recommendations provide guidance to clinicians and 
community members on the appropriate use and prescribing of doxy-
PEP. However, the population-level impact of these recommendations 
on bacterial STI diagnoses among GBM in Australia remains unknown. 
Understanding whether these developments translated into meas-
urable population-level changes in STI diagnoses is important for 
informing policy and clinical practice. We therefore aimed to compare 
trends in STIs before and after the emergence of doxyPEP guidance, 
including the period of clinical trial evidence dissemination followed 
by the release of national doxyPEP guidance, using data from a large 
national STI sentinel surveillance system.

Results
Study population and STI diagnoses
We analysed routinely collected data from 29 sexual health and gen-
eral practice services participating in the Australian Collaboration for 
Coordinated Enhanced Sentinel Surveillance of Sexually Transmis-
sible Infections and Blood Borne Viruses (ACCESS) between January 
2022 and December 2025. The analysis included GBM aged ≥16 years 

Table 1 | Interrupted time-series analysis of monthly STI diagnoses among GBM attending ACCESS clinics before and after 
dissemination of doxyPEP evidence and national guidance

Preguidance 
trend, percentage 
change per month

Step change 
at evidence 
dissemination, %

Trend during evidence 
dissemination period, 
percentage change per 
month

Step change at 
guideline release, %

Postguidance trend, 
percentage change 
per month

Difference between 
pre- and postguidance 
trends, percentage 
points per month

Model 
fit, R2

Syphilis 1.78
(0.04 to 3.55)
P = 0.046

−18.88
(−36.96 to 4.39)
P = 0.101

−5.84
(−11.89 to 0.63)
P = 0.075

16.67
(−11.80 to 54.31)
P = 0.272

−1.31
(−2.02 to −0.60)
P = 0.001

−3.09
(−4.93 to −1.25)
P = 0.001

0.753

Chlamydia 0.87
(−0.58 to 2.33)
P = 0.235

5.19
(−15.99 to 31.71)
P = 0.652

−0.57
(−6.31 to 5.53)
P = 0.848

−1.22
(−23.00 to 26.73)
P = 0.921

−2.27
(−2.85 to −1.69)
P < 0.001

−3.14
(−4.66 to −1.61)
P < 0.001

0.789

Gonorrhoea 0.17
(−1.44 to 1.80)
P = 0.832

6.94
(−16.57 to 37.08)
P = 0.588

1.66
(−4.80 to 8.56)
P = 0.615

10.00
(−16.47 to 44.85)
P = 0.489

−1.01
(−1.67 to −0.35)
P = 0.004

−1.18
(−2.88 to 0.52)
P = 0.173

0.474

Values are percentage changes per month or step changes expressed as percentages, derived from exponentiated coefficients (95% CIs) from segmented linear regression models fitted to 
log-transformed monthly case counts. Differences between preguidance and postguidance trends represent absolute differences in monthly percentage change (percentage points). All 
statistical tests were two-sided and no adjustment was made for multiple comparisons. Exact P values are reported where possible. Full model coefficients and corresponding analyses using 
untransformed case counts are presented in Supplementary Tables 3 and 4.
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using untransformed case counts yielded results that were broadly 
consistent across all STIs (Supplementary Table 4), as did analyses 
of chlamydia and gonorrhoea stratified by anatomic site of infection 
(Supplementary Fig. 11).

Alternative model specifications, including one-interruption 
models and models incorporating seasonal terms, did not materially 
alter the estimated interruption effects. Although seasonal adjust-
ment modestly improved the model fit for some outcomes, it did not 
consistently improve fit across all STIs (Supplementary Tables 6 and 7).

Trends in STI test positivity
Analyses of monthly test positivity showed stable positivity for all STIs 
during the pre-doxyPEP period (Supplementary Table 5). Consistent 
with trends in case counts, declines in positivity were observed for 
syphilis in the evidence dissemination and postguidance periods, and 
for chlamydia in the postguidance period. In contrast to analysis of case 
counts, gonorrhoea positivity showed a significant step increase at the 
second interruption. However, higher overall test positivity observed 
for gonorrhoea during the postguidance period was consistent with 
analyses of monthly case counts (Supplementary Fig. 9).

Estimated cumulative reductions in STI diagnoses after 
doxyPEP guidance
We compared model-predicted cumulative STI diagnoses during 
the postguidance period (October 2023–December 2025) under the 
observed trends with a counterfactual scenario estimating the num-
ber of diagnoses that would have occurred had preguidance trends 
continued unchanged (that is, no doxyPEP guidance). The estimated 
number of syphilis cases during the postguidance period was 2,430 
based on the observed trend, compared with 5,403 cases under the 
counterfactual scenario of no doxyPEP guidance (rate ratio (RR) 0.45; 
95% CI 0.35 to 0.55; P < 0.001), corresponding to a 55.0% relative reduc-
tion. Similarly, the estimated number of chlamydia cases during the 
postguidance period was 13,676 under the observed trend, compared 
with 21,280 under the counterfactual scenario (RR 0.64; 95% CI 0.45 to 
0.84; P < 0.001), representing a 35.3% relative reduction. By contrast, 
estimated gonorrhoea cases during the postguidance period were 
16,099 under the observed trend and 14,543 under the counterfactual 
scenario, with no evidence of a significant difference (RR 1.11; 95% CI 
0.59 to 1.63; P = 0.688; Table 2).

Subgroup analyses among populations prioritized for 
doxyPEP
In subgroup analyses restricted to GBM with an STI diagnosis in the pre-
ceding 12 months, estimated reductions due to doxyPEP were greater 
for syphilis (RR 0.36; 95% CI 0.27 to 0.45) and similar for chlamydia 
(RR 0.67; 95% CI 0.44 to 0.90). Similar reductions were also observed 
among GBM with evidence of HIV PrEP use and among GBM using PrEP 
or living with HIV. Among each subgroup, the cumulative number of 
gonorrhoea diagnoses remained non-significantly higher than the 
number projected under the counterfactual scenario (Table 2 and Sup-
plementary Fig. 10).

Trends in doxycycline prescribing
Exploratory analyses of doxycycline prescribing were restricted to 16 
clinics with prescription instruction data that could be used to identify 

prescriptions indicative of doxyPEP use. Among 15,719 unique GBM 
attending these 16 clinics, 41,556 doxycycline prescriptions were 
issued during the study period, of which 6,917 contained instructions 
indicative of doxyPEP use. Across the 16-clinic prescribing subset, 4,001 
unique individuals received at least one prescription containing instruc-
tions indicative of doxyPEP use during the study period. The cumula-
tive number of unique individuals with a recorded doxyPEP-indicative 
prescription increased steadily over time (Fig. 1d).

DoxyPEP-indicative prescriptions accounted for 0.04% (5/13,083) 
of doxycycline prescriptions during the preguidance period, increas-
ing to 1.6% (59/3,682) during evidence dissemination and 27.7% 
(6,853/24,791) following national guidance. By December 2025, 50.1% 
of all doxycycline prescriptions contained instructions indicative of 
doxyPEP (Supplementary Fig. 8).

Discussion
In this interrupted time-series analysis of national sentinel surveillance 
data, the release of doxyPEP trial evidence and subsequent national 
clinical guidance was associated with substantial reductions in syphi-
lis and chlamydia among GBM in Australia, with no corresponding 
reduction observed for gonorrhoea. Subgroup analyses among groups 
prioritized in doxyPEP guidance, including GBM using HIV PrEP, GBM 
living with HIV, and GBM with a recent STI, demonstrated similar reduc-
tions, consistent with the uptake of doxyPEP among individuals at 
the highest risk of STIs. This study provides national-level evidence 
of sustained reductions over more than 2 years in bacterial STI diag-
noses following the release of doxyPEP guidance, extending findings 
from clinical trials and early local evaluations to real-world population 
outcomes. Consistent with this interpretation, exploratory analyses of 
prescription data from a subset of clinics showed temporal patterns 
in doxycycline prescribing indicative of increasing uptake of doxyPEP 
following dissemination of trial evidence and national guidance. The 
observed declines in syphilis and chlamydia diagnoses are consist-
ent with the high efficacy of doxyPEP for preventing these infections 
reported in randomized trials6 and suggest that these individual-level 
benefits probably translate into measurable population-level effects.

Multiple independent data sources suggest that awareness and use 
of doxyPEP increased in Australia following the dissemination of clini-
cal trial evidence and national guidance. Before the release of doxyPEP 
guidance, a survey conducted in 2018 at an Australian sexual health 
centre found that among 1,065 GBM using HIV PrEP, 9.9% reported 
any use of doxycycline as STI prophylaxis in the past month11. In a 
national cross-sectional survey conducted in 2024 among 2,095 GBM 
and trans and gender-diverse people recruited through sexual health 
services and online platforms, participants reported high awareness 
and higher use, with more than half having heard of doxyPEP, among 
whom the ever use of doxyPEP was reported by 33% of PrEP users and 
37% of people living with HIV, with 32% in both groups reporting use in 
the past 12 months12. Consistent with these findings, population-level 
behavioural surveillance surveys conducted among 2,238 GBM living 
in Melbourne in 2025 found that 65% had heard of doxyPEP, 13% had 
used it in the past 6 months and 24% of PrEP users reported doxyPEP use 
during this period13. Taken together, these data, alongside our obser-
vation of increasing doxycycline prescriptions indicative of doxyPEP 
use, support the interpretation that release of doxyPEP guidance was 
associated with increased uptake of doxyPEP among GBM in Australia, 

Fig. 1 | Monthly STI diagnoses and cumulative doxyPEP prescribing among 
GBM attending ACCESS clinics from January 2022 to December 2025.  
a–d, Monthly diagnoses of syphilis (a), chlamydia (b) and gonorrhoea (c), and 
the cumulative number of individuals prescribed doxyPEP (d) in a subset of 
clinics (N = 16). Points represent observed monthly case counts. Solid lines 
show model-fitted monthly diagnosis counts from segmented Prais–Winsten 
interrupted time-series models for the preguidance period (blue), evidence 
dissemination period (orange) and postguidance period (red), with shaded areas 

indicating 95% CIs. Models accounted for first-order autocorrelation; fitted 
values and CIs were back-transformed to the original count scale. Dashed black 
lines show counterfactual projections from segmented linear regression models 
of untransformed monthly diagnosis counts, assuming continuation of the 
preguidance trend. Vertical dotted lines indicate April 2023 (publication of the 
US DoxyPEP trial and start of evidence dissemination) and October 2023 (release 
of Australian national doxyPEP guidance). Full model estimates, 95% CIs and P 
values are presented in Table 1.
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providing a plausible explanation for the observed population-level 
declines in syphilis and chlamydia. These observed reductions also 
align with recent Australian modelling demonstrating that doxyPEP 
is likely to be a cost-effective STI prevention strategy when targeted 
to GBM at the highest risk14.

Declines in syphilis cases and test positivity were first observed 
during the evidence dissemination period, earlier than the observed 
decline in chlamydia, which began during the postguidance period. 
However, formal statistical comparisons between the timing of changes 
across outcomes were not undertaken and these temporal differences 
should be interpreted cautiously. Regardless of the relative timing of 
changes, sustained reductions in both syphilis and chlamydia diagno-
ses were observed following dissemination of doxyPEP evidence and 
national guidance, consistent with the established efficacy of doxyPEP 
against both infections.

The greater relative declines in syphilis compared with chlamydia 
may also reflect the design of Australia’s national doxyPEP guidance. 
The ASHM DoxyPEP Consensus Statement recommends that clini-
cians consider doxyPEP for GBM and other men who have sex with 
men with a recent syphilis diagnosis, multiple bacterial STIs in the 
past 12 months or anticipated periods of heightened sexual risk, such 
as travel or attendance at sex-on-premises venues. Use is intended to 
be time limited, typically over 3-month periods, with regular clinical 
review. Importantly, the guidance emphasizes that doxyPEP should be 
delivered within comprehensive sexual health care, including quarterly 
STI screening, HIV prevention (including HIV PrEP and PEP) and vaccina-
tion. Prior modelling suggests that targeting doxyPEP use to individuals 
with a recent STI may yield the greatest population-level reductions in 
subsequent syphilis infections15. Framing doxyPEP as a targeted, time-
limited intervention integrated with routine care may have facilitated 
early uptake among individuals at the highest risk of syphilis, contribut-
ing to the temporal patterns observed in this analysis.

In this analysis, trends in test positivity closely mirrored patterns 
observed in case counts, supporting the interpretation that observed 
reductions in syphilis and chlamydia were unlikely to be driven solely 

by changes in testing volume over time. This is particularly relevant, 
as the Australian DoxyPEP Consensus Statement recommends that 
GBM using doxyPEP follow the same standard quarterly STI screening 
recommendations as all sexually active GBM16. Concurrent declines in 
both diagnoses and positivity suggest a true reduction in the under-
lying incidence among GBM attending services within this sentinel 
network. These findings should be interpreted with some caution, as 
both STI diagnoses and testing practices may have been influenced by 
doxyPEP implementation. Nevertheless, the broadly similar patterns 
observed for diagnoses and positivity provide additional support that 
reductions in syphilis and chlamydia were not driven solely by changes 
in testing volume.

In contrast to syphilis and chlamydia, we observed no cumulative 
reduction in population-level gonorrhoea diagnoses following the 
release of doxyPEP guidance. Although a modest decline in monthly 
gonorrhoea cases was detected during the postguidance period, 
this followed an increase at the second interruption, and the post-
guidance trend did not differ significantly from the pre-doxyPEP 
trend. Further, no declining trend was observed in gonorrhoea test 
positivity during the postguidance period. In addition, the overall 
model fit was the lowest for gonorrhoea (R2 = 0.63), suggesting that 
variation in gonorrhoea diagnoses over the study period was less 
well explained by the timing of doxyPEP guidance. These findings 
are consistent with trial and observational evidence indicating that 
doxyPEP effectiveness against gonorrhoea is weaker and less consist-
ent than for syphilis and chlamydia, probably reflecting substantial 
geographic variation in tetracycline susceptibility among gonococ-
cal isolates. In Australia, tetracycline resistance among isolates has 
been reported to reach up to 60% in some jurisdictions17. A recent 
systematic review reported increasing global tetracycline resist-
ance in gonorrhoea, with the median resistance in the East Asia and 
Pacific region estimated at 82.1%18. Notably, observed gonorrhoea 
case counts at the end of the follow-up were similar to counterfac-
tual predictions, indicating no measurable impact on gonorrhoea 
diagnoses following doxyPEP guidance and providing no evidence of 

Table 2 | Estimated cumulative STI diagnoses during the postguidance period under observed and counterfactual scenarios

Counterfactual 
scenarioa

Observed 
scenario

RR 
(95% CI)

P value

All GBM

  Syphilis 5,403 2,430 0.45 (0.35 to 0.55) <0.001

  Chlamydia 21,280 13,676 0.64 (0.45 to 0.84) <0.001

  Gonorrhoea 14,543 16,099 1.11 (0.59 to 1.63) 0.688

GBM with a recent STIb

  Syphilis 2,132 768 0.36 (0.27 to 0.45) <0.001

  Chlamydia 8,193 5,515 0.67 (0.44 to 0.90) 0.005

  Gonorrhoea 5,751 7,086 1.23 (0.59 to 1.87) 0.481

GBM using PrEP

  Syphilis 2,212 1,060 0.48 (0.33 to 0.63) <0.001

  Chlamydia 10,556 7,395 0.70 (0.46 to 0.95) 0.016

  Gonorrhoea 6,703 9,001 1.34 (0.50 to 2.19) 0.425

GBM using PrEP or living with HIV

  Syphilis 3,807 1,715 0.45 (0.33 to 0.57) <0.001

  Chlamydia 13,686 9,393 0.69 (0.45 to 0.92) 0.013

  Gonorrhoea 8,604 11,101 1.29 (0.54 to 2.05) 0.455

RRs compare cumulative model-predicted diagnoses under observed postguidance trends with counterfactual projections assuming continuation of preguidance trends. CIs were derived 
from the variance–covariance matrix of the fitted segmented linear regression models using the delta method. P values test the null hypothesis that the RR equals 1. All tests were two-
sided and no adjustment was made for multiple comparisons. Exact P values are reported where possible. aCounterfactual estimates represent projected cumulative diagnoses assuming 
continuation of preguidance trends in the absence of doxyPEP guidance. bRecent STI defined as a diagnosis of chlamydia, gonorrhoea or syphilis within the 12 months preceding diagnosis. 
GBM were classified as HIV PrEP users if they had an electronic prescription record for PrEP in the 12 months before diagnosis and as living with HIV if evidence of HIV was present before STI 
diagnosis, including laboratory or clinical records. Corresponding interrupted time-series plots for subgroup analyses are shown in Supplementary Fig. 10.
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behavioural change that would be expected to increase gonorrhoea 
transmission. Ongoing surveillance of gonorrhoea incidence and 
associated antimicrobial resistance will be particularly important as 
doxyPEP implementation expands and as asymptomatic screening 
recommendations potentially evolve19, alongside continued research 
into emerging biomedical prevention strategies for gonorrhoea, 
including potential vaccine candidates4,20.

These findings have implications for ongoing policy discussions 
regarding the optimal role of asymptomatic screening for chlamydia 
and gonorrhoea, particularly among GBM using doxyPEP. There is 
growing debate regarding the benefits and potential harms of routine 
asymptomatic screening for chlamydia and gonorrhoea among gay 
men, particularly considering the generally low risk of severe health 
sequelae for these infections in men without female partners and 
concerns about overtreatment and antimicrobial resistance19,21,22. In 
settings where biomedical prevention strategies such as doxyPEP are 
widely implemented, it may be appropriate to reassess the balance 
between screening intensity and clinical benefit. Future STI control 
strategies and clinical guidelines should consider how biomedical 
prevention and screening interact, with an emphasis on ongoing 
monitoring and adaptive approaches that maximize public health 
impact while minimizing unintended consequences. In addition 
to reducing infection risk, patient-centred approaches should also 
consider the potential broader individual-level benefits of doxyPEP 
use, including increased pleasure and reduced anxiety, stigma and 
symptom- or treatment-related discomfort associated with recur-
rent bacterial STIs23, which may further support its acceptability and 
uptake among priority populations for STIs.

Our findings are also consistent with a recent study from San 
Francisco that explored city-level notifications of bacterial STIs among 
GBM and transgender women and compared trends in notifications 
before and after the San Francisco Department of Health released 
doxyPEP guidelines in October 2022, one of the first jurisdictions 
globally to do so, in which researchers also observed a decline in chla-
mydia and early syphilis notifications, but no decline in gonorrhoea8. 
With a longer period of follow-up after guideline release, our findings 
build on this early evidence and suggest that the population-level 
impact of doxyPEP on syphilis and chlamydia is consistent across dif-
ferent high-income settings and can be sustained following broader 
guideline implementation.

Key strengths of this study include its national scope, large sample 
size and linkage of individuals across clinics, allowing evaluation of 
population-level trends following dissemination of doxyPEP guidance. 
Probabilistic linkage enabled subgroup analyses based on individual-
level characteristics, including HIV status, HIV PrEP use and recent 
STI history, allowing us to examine patterns relevant to populations 
prioritized for doxyPEP and the potential impact on recurrent STIs, 
an advantage over prior population-level analyses. The availability of 
prescribing data from a subset of clinics also provided supporting evi-
dence that increasing doxyPEP uptake occurred contemporaneously 
with the observed reductions in STI diagnoses.

This analysis also has several limitations. First, although ACCESS 
captures a large and geographically diverse population of GBM, it is 
a sentinel surveillance system and may over-represent individuals 
more engaged with sexual health services. As such, the magnitude 
of the observed reductions may not be fully generalizable to GBM 
who do not access regular sexual health care. Second, transgender 
status was not consistently captured across participating services. 
Consequently, we were unable to stratify analyses by cisgender and 
transgender individuals or assess whether the impact of doxyPEP dif-
fered between these groups. Future studies should evaluate doxyPEP 
among transgender populations using dedicated study designs devel-
oped in partnership with transgender communities, as more complete 
gender identity data become available within surveillance systems. 
Third, we were unable to reliably identify individuals prescribed 

doxyPEP across the full dataset given unreliable prescription data in 
some clinics. In addition, some individuals may obtain doxyPEP with-
out a prescription, including through online sources or from partners 
or friends24, further limiting ascertainment of individual-level doxy-
PEP exposure. Consequently, we could not directly attribute changes 
in STI diagnoses to individual doxyPEP use or evaluate dose–response 
relationships, adherence or effectiveness at the individual level. Our 
findings therefore reflect population-level associations following 
dissemination of doxyPEP guidance rather than the causal effect of 
doxyPEP use in individual participants. Fourth, as with all observa-
tional time-series analyses, residual confounding or unmeasured fac-
tors may have contributed to observed trends. Also, changes in sexual 
practices unrelated to doxyPEP use could not be measured. However, 
the divergent patterns observed across STIs (declines in syphilis and 
chlamydia alongside stable or increasing gonorrhoea diagnoses) 
are consistent with trial evidence on doxyPEP efficacy and reduce 
the likelihood that the findings are explained solely by unmeasured 
behavioural factors or secular trends. Fifth, some STI diagnoses may 
have occurred outside the sentinel surveillance network and therefore 
not been captured in our analysis. However, this is unlikely to impact 
the observed trends in test positivity, which are less sensitive to 
changes in testing or to attendance for testing outside of the network. 
Sixth, ACCESS primarily captures laboratory and prescribing data 
and does not consistently record clinical information such as symp-
toms, reason for testing or treatment uptake. Consequently, we were 
unable to distinguish symptomatic from asymptomatic infections, 
assess treatment uptake following diagnosis or determine whether 
a small number of empirically treated infections may not have been 
captured by laboratory-based outcome definitions. Finally, despite 
exclusion of tests conducted within 14 days of a prior positive result, 
some misclassification of new versus persistent infections may have 
occurred, although this would be unlikely to differentially affect 
trends across study periods. Further, services participating in ACCESS 
have extensive experience in delivering STI care in accordance with 
national treatment guidelines, making it unlikely that diagnosed 
infections were left untreated.

National dissemination of doxyPEP evidence and clinical guidance 
in Australia was associated with significant population-level reductions 
in syphilis and chlamydia diagnoses among GBM over more than 2 years 
following release but not in gonorrhoea diagnoses. These data support 
doxyPEP as an effective population-level STI prevention strategy when 
integrated with comprehensive sexual health services. Together, these 
findings highlight doxyPEP as a promising complement to existing 
test-and-treat strategies and suggest that biomedical STI prevention 
interventions may play an important role in addressing rising STI trends 
in high-income settings. The lack of a corresponding decline in gonor-
rhoea highlights the importance of pairing doxyPEP implementation 
with enhanced gonorrhoea-specific prevention and control efforts.

Methods
This study complied with all relevant ethical regulations. ACCESS was 
approved by the Alfred Hospital Human Research Ethics Committee 
(248/17), Central Australian Human Research Ethics Committee (CA-
19-3355), Human Research Ethics Committee of the Northern Terri-
tory Department of Health and Menzies School of Health Research 
(08/47), and Aboriginal Health and Medical Research Council Human 
Research Ethics Committee (1099/15). It was also reviewed by com-
munity research panels specializing in LGBTQ+ research, the ACON 
Research Ethics Review Committee (2015/14) and Community Research 
Endorsement Panel of Thorne Harbour Health (VAC REP 15/003). As 
ACCESS analyses de-identified data collected for public health surveil-
lance, the requirement for individual participant consent was waived. 
Individuals could opt out of having their data included in ACCESS. 
Participants were not recruited or directly contacted for this study 
and received no compensation.
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Data source and study population
Data were extracted from a network of sexual health services and gen-
eral practice clinics participating in ACCESS (www.accessproject.org.
au). ACCESS is a sentinel surveillance network that monitors Australia’s 
progress in controlling STIs and blood-borne viruses. The ACCESS 
protocol has been previously published25. The ACCESS network aims 
to include health services that are representative of the prevention and 
management of blood-borne viruses and STIs in Australia. For bacterial 
STIs, this includes sexual health services and high-caseload general 
practice clinics, defined as clinics that see at least 50 individuals per 
year from one or more of Australia’s priority populations for STIs, or ser-
vices specifically established to provide STI care and management, such 
as clinics offering rapid STI testing or general practices specializing in 
sexual health. While national estimates of STI notifications among GBM 
are not available, ACCESS is estimated to capture approximately 29% of 
syphilis notifications, 22% of chlamydia notifications and 31% of gon-
orrhoea notifications among men nationally during the study period. 
Previous analyses have also estimated that ACCESS captures more 
than 70% of GBM receiving publicly subsidized HIV PrEP in Australia26.

For this analysis, high-caseload general practice clinics and sexual 
health services participating in ACCESS were included if their most 
recent data extraction extended to 31 December 2025. Of the 48 eli-
gible general practice and sexual health services, 2 were excluded 
because they commenced during the study period and a further 17 
were excluded because their most recent data extraction occurred 
before 31 December 2025, leaving 29 services for analysis. Routinely 
collected patient data including demographics (age, gender, HIV status 
and sexual orientation), pathology reports (test results for chlamydia, 
gonorrhoea and syphilis) and electronic prescriptions (for HIV PrEP, 
HIV antiretroviral treatment and doxycycline) were de-identified and 
extracted from electronic health records from participating services 
using specialized data extraction software called GHRANITE. Using 
GHRANITE, individuals’ data were linked within and across participat-
ing services using a linkage algorithm, which utilizes probabilistic and 
de-identifying linkage keys generated from patient identifiers (for 
example, first and last name, date of birth, phone number and Medicare 
number) before data were extracted27.

We included GBM aged 16 years and older who attended a partici-
pating service during the observation period. The study was restricted 
to GBM because this is the population for whom doxyPEP has been 
primarily recommended, prescribed and studied in Australia during the 
observation period. Gay or bisexual status among men was determined 
from routinely collected demographic and behavioural information, 
including self-reported sexual orientation and gender of sexual partners 
or, where sexual orientation data were unavailable, inferred from a previ-
ously validated algorithm based on history of a rectal swab for chlamydia 
or gonorrhoea as an indicator of male-to-male sex28. Sex recorded at 
birth and transgender status were not consistently available across all 
participating services. The study population therefore includes both 
cisgender and transgender men classified as gay or bisexual using the 
criteria described above; however, analyses could not be disaggregated 
by cisgender/transgender status because these data were incomplete.

New diagnoses of chlamydia and gonorrhoea were defined as 
positive nucleic acid amplifications tests or, for gonorrhoea, a posi-
tive culture result. Repeat positive tests for the same infection at the 
same anatomical site within 14 days of a previous positive result were 
excluded to minimize duplicate counting of the same infectious epi-
sode. Positive results from different anatomical sites were treated as 
separate site-specific infections; however, concurrent positive results 
for the same infection across multiple anatomical sites within a single 
testing episode were counted as one diagnosis in the primary analysis. 
New cases of syphilis were identified using a pathology-based algorithm 
aligned with the national case definition of laboratory-confirmed infec-
tious syphilis29. See Supplementary Methods 1 for further information 
on syphilis algorithm.

Study design and periods
We conducted a retrospective interrupted time-series analysis of STI 
diagnoses among GBM attending ACCESS services. Three periods 
were defined to reflect the emergence and dissemination of doxyPEP 
evidence and subsequent national clinical guidance.

The preguidance period was defined as January 2022 to March 
2023. January 2022 was selected as the start of the observation period 
because many Australian jurisdictions experienced prolonged corona-
virus disease 2019-related lockdowns and service disruptions during 
2020–2021, with final lockdowns being lifted in October 202130.

An evidence dissemination period was included as a 6-month lead-
in phase preceding the release of formal national guidance, defined as 
April 2023 to September 2023. This period began with the publication 
of an Australian interim position statement on doxyPEP on 17 March 
202331, followed by the release of the US DoxyPEP Trial results on 5 April 
20233. From April to September 2023, clinical trial evidence was actively 
disseminated through national clinician resources32, online media33 and 
community-led health promotion in Australia and internationally34. 
This period concluded with the publication of the Australian DoxyPEP 
Consensus Statement on 20 September 2023.

The postguidance period was defined as October 2023 to Decem-
ber 2025, during which nationally endorsed guidance on doxyPEP 
prescribing and use was widely available. In Australia, doxycycline can 
be prescribed off label for doxyPEP, which means that clinicians were 
able to prescribe it before the publication of the national guidelines. 
The evidence dissemination period was included because doxyPEP 
awareness and use probably began following dissemination of trial evi-
dence and interim guidance, before the publication of formal national 
guidance. The postguidance period therefore reflects the availability 
of nationally endorsed prescribing recommendations rather than the 
onset of doxyPEP use.

Outcomes
The primary outcomes were the monthly number of diagnoses of 
chlamydia, gonorrhoea and infectious syphilis among GBM attending 
ACCESS sexual health services and general practice clinics over the 
study period. For chlamydia and gonorrhoea, individuals with concur-
rent positive results for the same infection at multiple anatomical sites 
within a single testing episode were counted as a single diagnosis. Sec-
ondary outcomes were monthly test positivity for syphilis, chlamydia 
and gonorrhoea, defined as the proportion of test events in a calendar 
month that were positive, to assess whether changes in testing may 
have influenced observed trends.

Primary, secondary and exploratory analyses
The primary analysis consisted of interrupted time-series analy-
ses of monthly diagnoses of infectious syphilis, chlamydia and 
gonorrhoea. As a secondary analysis, we estimated the cumulative 
number of STI diagnoses averted following the release of doxyPEP 
guidance by comparing model-predicted counts under observed 
postguidance trends with counterfactual projections assuming 
continuation of preguidance trends. Additional secondary analyses 
included interrupted time-series analyses of monthly test positiv-
ity, subgroup analyses among populations prioritized in doxyPEP 
guidance (including GBM with a recent STI, using HIV PrEP and living 
with HIV) and, for chlamydia and gonorrhoea, analyses stratified by 
anatomical site of infection (anorectal, oropharyngeal and urethral). 
Positivity analyses were included as a supplementary assessment to 
explore whether changes in testing volume might plausibly explain 
observed trends in diagnoses and were not intended to estimate 
the effect of doxyPEP implementation. Exploratory analyses exam-
ined temporal trends in doxycycline prescribing using prescription 
instruction data from a subset of clinics to assess whether observed 
prescribing patterns were consistent with uptake of doxyPEP over 
the study period.
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Statistical analysis
For the primary analysis, we used segmented linear regression models 
estimated using Prais–Winsten regression to account for first-order 
autocorrelation in residuals35. Two interruption points were specified: 
April 2023, corresponding to the publication of the US DoxyPEP Trial 
and the start of the evidence dissemination period, and October 2023, 
corresponding to the release of the ASHM DoxyPEP Consensus State-
ment and the start of the post-doxyPEP guidance period.

Models were fitted to log-transformed monthly case counts so 
that regression coefficients could be exponentiated and interpreted 
as relative (percentage) changes in STI diagnoses per 1-month increase 
in time, rather than absolute change in case counts per month, to facili-
tate comparability across STIs with different baseline incidence (that 
is, a higher incidence of chlamydia and gonorrhoea compared with 
syphilis). For visualization, fitted values from these log-transformed 
models were back-transformed and presented on the original count 
scale, together with the observed monthly case counts, to facilitate 
interpretation of absolute changes in diagnoses over time. The model 
estimated the effect of each interruption on both the level and slope of 
the monthly case trend, using the following specification:

ln(Yt) = β0 + β1T + β2X1 + β3(T − T1)X1 + β4X2 + β5(T − T2)X2 + εt,

where Yt represents the observed number of monthly STI diagnoses, 
T is a continuous time variable indicating number of months passed 
since the start of the study period, X1 is an indicator variable for the 
first interruption (0 before first interruption and 1 after), X2 is an indi-
cator variable for the second interruption (0 before second inter-
ruption and 1 after), and T1 and T2 are the time of the first and second 
interruption, respectively.

For each outcome (syphilis, chlamydia and gonorrhoea), the seg-
mented regression models estimated six coefficients: β0, the predicted 
logarithm of monthly diagnoses at time zero (intercept); β1, the slope 
of the logarithm of monthly diagnoses during the pre-doxyPEP period; 
β2, the immediate step change in the logarithm of monthly diagnoses at 
the first interruption (publication of the US DoxyPEP Trial and release of 
interim position statement); β3, the change in slope of the logarithm of 
monthly diagnoses following the first interruption; β4, the immediate 
step change in the logarithm of monthly diagnoses at the second inter-
ruption (release of the ASHM doxyPEP Consensus Statement); and β5, 
the change in slope of the logarithm of monthly diagnoses following 
the second interruption. εt is the error term, with first-order autocor-
relation permitted in the error structure.

Trends in monthly STI diagnoses (slopes) during the evidence‑ 
dissemination and postguidance periods were derived analytically 
from the model coefficients by summing the baseline time coefficient 
with the estimated changes in trend at each interruption. As outcomes 
were log transformed, slopes were expressed as relative changes in 
the number of diagnoses per month by exponentiating coefficients 
(and corresponding linear combinations), with percentage changes 
calculated as (eβ − 1) × 100. The overall difference in slope between the 
preguidance and postguidance periods was reported as an absolute 
difference in monthly percentage change (percentage points), derived 
from exponentiated slopes.

Sensitivity analyses examined alternative model specifications, 
including comparison of one- and two-interruption models using the 
Akaike information criterion and Bayesian information criterion, and 
assessment of seasonality through inclusion of sine and cosine terms 
representing a 12-month cycle.

In secondary analyses estimating STIs averted after doxyPEP guid-
ance, we estimated the cumulative number of diagnoses averted during 
the postguidance period (October 2023 to December 2025) due to 
doxyPEP guidance. In this secondary analysis, we ran models fitted 
to the untransformed case counts (number of diagnoses per month; 
Supplementary Table 4) to generate predicted values under both the 

observed postguidance conditions and a counterfactual ‘no guidance’ 
scenario in which all postinterruption terms were set to zero, effectively 
projecting the pre-doxyPEP period trend forwards through the study 
period. We calculated RRs defined as the ratio of cumulative predicted 
diagnoses during the postguidance period under the observed and 
counterfactual scenarios. CIs for RRs were derived analytically using 
the variance–covariance matrix of the fitted linear model coefficients.

Subgroup analyses were conducted among (1) GBM with a recent 
prior STI, defined as individuals with a diagnosis of syphilis, chlamydia 
or gonorrhoea in the 12 months preceding the outcome of interest; (2) 
GBM using HIV PrEP, defined as having an electronic prescription for 
PrEP in the 12 months before diagnosis; and (3) GBM using HIV PrEP 
or living with HIV. A separate analysis restricted to people living with 
HIV was not undertaken because the substantially smaller number of 
syphilis diagnoses in this subgroup was expected to provide limited 
statistical power and imprecise estimates. For each subgroup, cumula-
tive diagnoses averted during the postguidance period were estimated 
using the same observed-versus-counterfactual approach.

Regression analyses were conducted in Stata (version 15.1; Stata-
Corp) and plots were generated in R (version 4.5.0). Interrupted 
time-series models were fitted using the user-written ‘itsa’ command 
(version 2.0.7; Ariel Linden) in Stata with the ‘prais’ option36. Linear 
combinations of estimated parameters and corresponding exponen-
tiated estimates were obtained using the ‘lincom’ command. Figure 1 
and Supplementary Figs. 8–11 were generated in R using the ‘tidyverse’, 
‘haven’, ‘lubridate’, ‘scales’ and ‘patchwork’ packages. Analysis and 
figure-generation code, including software requirements, is publicly 
available in the Zenodo repository37.

Exploratory analysis of doxycycline prescriptions
Exploratory analyses examined temporal trends in doxycycline pre-
scriptions with instructions indicative of doxyPEP use to assess whether 
changes in recorded prescribing patterns were broadly contemporane-
ous with dissemination of doxyPEP evidence and subsequent national 
guidance. This analysis was restricted to 16 clinics that used patient 
management systems containing prescription instruction fields that 
could be systematically extracted and analysed. These instruction 
fields were required to identify prescriptions with instructions indica-
tive of doxyPEP use and were not available in a format suitable for 
analysis across all participating clinics. The monthly numbers of pre-
scriptions indicative of doxyPEP use were examined over time. As pre-
scription instructions may not have been recorded consistently across 
all clinicians and services, these analyses were considered exploratory 
and intended to provide contextual information regarding prescribing 
patterns rather than a definitive measure of doxyPEP uptake.

Reporting summary
Further information on research design is available in the Nature 
Portfolio Reporting Summary linked to this article.

Data availability
The aggregate monthly analytical dataset used to reproduce the 
interrupted time-series analyses and Fig. 1 and Supplementary  
Figs. 8–11 is publicly available via Zenodo at https://doi.org/10.5281/
zenodo.22978063 (ref. 37). The underlying individual-level ACCESS 
data cannot be made publicly available because they contain sensi-
tive health information routinely collected from patients attending 
participating clinical services. Access to de-identified individual-level 
data may be requested by researchers for bona fide research purposes 
by contacting the ACCESS study team at the Burnet Institute ( jason.
asselin@burnet.edu.au). Access is subject to approval by the Alfred 
Hospital Human Research Ethics Committee and the Burnet Institute 
(Melbourne, Australia), and execution of appropriate data access and 
confidentiality agreements. Requests will be assessed against these 
requirements and responded to within 60 days.
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Code availability
Code used to conduct the statistical analyses and generate Fig. 1 and 
Supplementary Figs. 8–11 from the publicly available aggregate analyti-
cal dataset is publicly available via Zenodo at https://doi.org/10.5281/
zenodo.22978063 (ref. 37). Code used to extract and prepare aggregate 
data from the underlying individual-level ACCESS database is not pub-
licly available because it operates on restricted individual-level health 
data and ACCESS-specific data infrastructure.
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