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Introduction 

Bacterial sexually transmitted infections (STIs) continue to increase in many high-income settings, with 

gay and bisexual men and other men who have sex with men (GBM) and transgender people 

experiencing a disproportionate burden of infection. Rising incidence of syphilis, chlamydia and 

gonorrhoea has been reported across Australasia, North America and Europe over the past decade, 

despite widespread access to testing and treatment services. In Australia, notifications of bacterial STIs 

have increased substantially over the past decade, with syphilis notifications increasing by 111% and 

gonorrhoea by 139% between 2015 and 2024.1 Untreated syphilis can result in severe neurological, 

cardiovascular and ocular complications, while chlamydia and gonorrhoea may lead to urethritis and 

other reproductive tract sequelae. These trends underscore the limitations of existing prevention 

approaches and the need for additional, effective biomedical strategies for STI prevention in 

populations at highest risk. 

Current public health responses to bacterial STIs in GBM have largely relied on frequent screening of 

asymptomatic individuals followed by prompt treatment. Although this test-and-treat paradigm is 

central to STI control, incidence has continued to rise, and evidence that intensified screening alone 

leads to sustained population-level reductions in STI prevalence remains limited.2 In the absence of 

vaccines for most bacterial STIs, interest has therefore grown in chemoprophylactic approaches that 

could complement existing prevention strategies. 

Doxycycline post-exposure prophylaxis (doxyPEP), involving a single 200 mg dose of doxycycline taken 

within 72 hours of condomless sexual exposure, represents the first major biomedical innovation for 

bacterial STI prevention in several decades. Randomised controlled trials conducted among cisgender 

GBM and transgender women have demonstrated substantial reductions in incident syphilis and 

chlamydia associated with doxyPEP use, with more variable and generally lower effectiveness 

observed for gonorrhoea.3,4 These findings have been supported by observational studies in real-

world clinical settings, which have reported marked declines in syphilis and chlamydia diagnoses 

among individuals prescribed doxyPEP, alongside more modest or inconsistent effects on 

gonorrhoea.5 Daily doxycycline pre-exposure prophylaxis (doxyPrEP), involving continuous doxycycline 

at a dose of 100 mg taken prior to sexual exposure, has also been investigated,6 although evidence is 

currently more limited and derived primarily from small pilot trials and observational studies. 

In parallel with emerging evidence of efficacy, the rapid uptake of doxyPEP has prompted important 

questions regarding adherence, tolerability, unintended adverse outcomes, and the potential for 

selection of antimicrobial resistance (AMR) in both STI pathogens and commensal organisms. 

Concerns have been raised about doxycycline resistance in Neisseria gonorrhoeae, resistance and 

microbiome impacts in non-target bacteria, and the long-term population-level implications of 

widespread prophylactic antibiotic use. These considerations are reflected in clinical guidelines in 

several countries, which generally recommend doxyPEP for individuals at highest risk of recurrent STIs 

while acknowledging uncertainty regarding longer-term safety and antimicrobial resistance, and 

emphasising its use within comprehensive sexual health care frameworks that include regular STI 

screening, HIV prevention, vaccination, and antimicrobial stewardship. 

In the context of rapidly emerging evidence and ongoing concerns regarding safety and antimicrobial 

resistance, this systematic review was undertaken as part of a national guideline development process 
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to synthesis evidence on the effectiveness, adherence, adverse outcome and antimicrobial resistance 

associated with doxycycline pre- and post-exposure prophylaxis for bacterial STI prevention. The 

findings are intended to directly inform Australian clinical prescribing guidelines for doxyPEP. 

 

Methods 

Study design 

This systematic review was conducted in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The review aimed to synthesise evidence 

on the effectiveness, adherence, adverse events, and antimicrobial resistance (AMR) associated with 

doxycycline prophylaxis (including doxycycline post-exposure prophylaxis [doxyPEP] and pre-exposure 

prophylaxis [doxyPrEP]) for the prevention of bacterial sexually transmitted infections (STIs). 

 

Search strategy 

A comprehensive literature search was performed on 10 January 2026 using two electronic databases: 

PubMed and Embase (via Ovid). The search strategy combined controlled vocabulary terms (e.g. MeSH 

terms) and free-text keywords related to doxycycline, STI prophylaxis, bacterial STIs, and relevant 

outcomes. 

Three separate searches were conducted: (1) effectiveness and adherence outcomes; (2) adverse 

events; and (3) antimicrobial resistance. For the adverse events and AMR searches, terms were 

expanded to include studies of long-term doxycycline use across all indications, rather than STI 

prophylaxis alone. Long-term doxycycline use was defined as use for 8 weeks or more. Search 

strategies were adapted for each database to account for differences in indexing and syntax. Full 

search strategies are provided in Appendix 1. 

We did not conduct separate searches of conference proceedings or conference-specific databases, 

and conference abstracts were not included. 

 

Eligibility and outcomes 

Effectiveness and adherence 

For effectiveness and adherence outcomes, studies were eligible if they evaluated doxycycline used as 

pre-exposure or post-exposure prophylaxis for prevention of bacterial STIs. Eligible study designs 

included randomised controlled trials, observational cohort studies, case-control studies, 

implementation studies, and ecological studies. 

Effectiveness outcomes included STI incidence or acquisition, including syphilis, chlamydia, 

gonorrhoea, and Mycoplasma genitalium. Studies comparing doxyPEP/doxyPrEP users with non-users, 

pre/post analyses among doxyPEP/doxyPrEP users, and population-level trend analyses following 

doxyPEP implementation were all eligible. 
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Adherence outcomes included objective measures, such as doxycycline concentrations in plasma 

where available, as well as self-reported measures of doxyPEP adherence. These included the 

proportion of sexual exposures covered by doxyPEP and the proportion of instances in which doxyPEP 

was taken at the recommended dose and/or within the recommended time window following sexual 

exposure. We did not include measures of overall frequency of use that were not directly linked to 

sexual exposure (e.g., prevalence of recent doxyPEP use, absolute number of doses taken, pill counts, 

or dose availability between visits). 

Adverse events and antimicrobial resistance 

Given the extensive existing literature on the safety of doxycycline, we limited our assessment of 

adverse events and safety outcomes to studies published from January 2023 onwards. This approach 

was taken to build on a comprehensive prior systematic review and meta-analysis that evaluated 

adverse events associated with longer-term doxycycline use (defined as ≥8 weeks) in studies published 

between August 2003 and January 2023.7 That review included 67 studies across a range of clinical 

indications and concluded that longer-term doxycycline use was generally well tolerated, with 

predominantly mild to moderate gastrointestinal and dermatological adverse events and infrequent 

discontinuation due to toxicity. By restricting our review of adverse events to more recent studies, we 

aimed to avoid duplication of evidence while capturing new safety data relevant to contemporary 

doxycycline use for bacterial STI prevention, including post-exposure prophylaxis regimens and 

populations not well represented in earlier studies. 

For both adverse events and AMR outcomes, studies were eligible if they evaluated doxycycline for STI 

prophylaxis or long-term doxycycline use, defined as use for more than eight weeks, for other 

indications. Outcomes included reported adverse events or safety outcomes, and evidence of 

antimicrobial resistance in STI pathogens and commensal organisms, or changes in the gut 

microbiome associated with doxycycline use. 

Eligible study designs included randomised controlled trials, non-randomised trials, observational 

cohort studies, case-control studies, implementation studies, and ecological studies. Studies reporting 

AMR outcomes must have needed to include a comparator (no doxycycline exposure, less than 8 

weeks exposure, or intermittent exposure). 

 

General criteria 

Studies conducted in any geographic setting and among any adult population were eligible. Non-

original research articles, including editorials, commentaries, and narrative reviews, were excluded; 

however, reference lists of relevant reviews were screened to identify additional eligible studies. 

 

Study selection 

All records identified through the database searches were imported into Covidence and duplicates 

were removed. Titles and abstracts were screened independently by two reviewers (MT and BR). Full-

text articles were retrieved for all potentially eligible studies and assessed independently against 

inclusion criteria. Discrepancies were resolved through discussion until consensus was reached. 

Regardless of the outcome for which a study was initially identified, all full-text articles were assessed 
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for relevance to all four outcome domains and included accordingly if eligibility criteria were satisfied. 

 

Data extraction 

Data were extracted using a standardised extraction form. Extracted variables included study 

characteristics (author, year, country, design), participant characteristics, doxycycline regimen and 

implementation details, outcome measures, main findings related to effectiveness, adherence, 

adverse events, and AMR. Disagreements were resolved by consensus. 

 

Data synthesis 

Given anticipated heterogeneity across study designs, populations, and outcome measures, results 

were synthesised narratively. Where feasible, quantitative summaries were presented. Effect 

estimates were reported as presented in the original studies. 

 

Risk of bias assessment 

Risk of bias was assessed separately for each outcome domain and according to study design. 

Randomised controlled trials were assessed using the Cochrane Risk of Bias 2 tool (RoB 2), while non-

randomised studies were assessed using the ROBINS-I tool. Interrupted time-series and ecological 

analyses were assessed using criteria adapted from Cochrane Effective Practice and Organisation of 

Care (EPOC) guidance. Qualitative studies were assessed using the CASP qualitative checklist. Given 

the diversity of study designs and outcomes, risk of bias was summarised narratively by outcome 

domain rather than using a single aggregated score. 
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Results 

Study selection and included studies 

The search for studies evaluating effectiveness and adherence outcomes identified 246 unique records 

after removal of duplicates. Following title and abstract screening, 47 articles were retrieved for full-

text review. Of these, 18 studies and 17 studies met the inclusion criteria for effectiveness and 

adherence outcomes, respectively, and were included in the final synthesis. The searches for adverse 

events and antimicrobial resistance identified 240 and 892 records, respectively, after removal of 

duplicates. Following screening and full-text review, 14 studies were included for adverse events 

outcomes and 13 for antimicrobial resistance (Figure 1). 

Across the four outcome domains (effectiveness, adherence, adverse events, and antimicrobial 

resistance), a total of 42 unique studies were included in the review. Five studies contributed data 

across all four outcomes, providing integrated evidence on clinical impact, real-world use, safety, and 

resistance patterns. A further four studies reported on three outcome domains, most commonly 

effectiveness, adherence, and adverse events, while two studies contributed to two domains. The 

remaining 29 studies addressed a single outcome only, with effectiveness (n=7), adherence (n=7), 

adverse events (n=8), and AMR (n=7) reported in separate studies. 

Although 40 unique studies were included across the four outcome domains, a substantial proportion 

of the evidence arose from a number of primary trials or cohorts, including the ANRS IPERGAY Study,8 

the US DoxyPEP Study3 and its open-label extension9, the DOXYVAC Study,4 and the dPEP Kenya 

Study,10 the DuDHS Study.11 These cohorts generated multiple linked publications spanning outcome 

domains. The remaining studies comprised clinical and observational cohorts, population-level 

ecological analyses, cross-sectional surveys, qualitative studies, and long-term doxycycline safety 

investigations. 

 

Figure 1. PRISMA flow diagram of study selection. 
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Effectiveness outcomes 

Characteristics of included studies  

A total of 18 studies reported effectiveness outcomes examining changes in STI incidence associated 

with doxyPEP or doxyPrEP use, spanning both interventional and observational designs (Table 1). 

Overall, effectiveness data were derived from 16 distinct cohorts. Two publications reported different 

outcomes from the IPERGAY Study (Molina et al., 2018; Bercot et al., 2021), and two publications 

reported sequential findings from the US DoxyPEP RCT, including preliminary results (Luetkemeyer et 

al., 2023) and final results with open-label extension data (Luetkemeyer et al., 2025). 

Seven controlled interventional studies were identified, including one small pilot RCT of daily 

doxyPrEP, four large randomised trials of doxyPEP compared with no doxycycline control, and one 

randomised comparison of immediate versus delayed doxyPrEP initiation. One early clinic cohort 

report (Scott et al 2025) was excluded as updated analyses from the same population were 

subsequently published with longer follow-up and more comprehensive outcome assessment (Spinelli 

et al 2025). 

Effectiveness studies were conducted across diverse populations, predominantly among MSM and 

transgender women, most of whom were using HIV PrEP or living with HIV (n=17 studies), with one 

study conducted among cisgender women using HIV PrEP in Kenya (Stewart et al 2023) and one small 

cohort study among cisgender female sex workers in Japan (Abe et al 2025).  

Nine studies were retrospective or prospective observational analyses conducted in routine clinical 

care settings, incorporating pre-post comparisons, cohort comparisons with non-users, and controlled 

interrupted time-series designs. Three ecological studies were also included, comprising two 

jurisdiction-level time-series analyses assessing population-level STI trends following the introduction 

of doxyPEP guidance in San Francisco, and one clinic-level pre-post implementation study. 

Overall, 12 studies evaluated doxyPEP, three focused on doxyPrEP, and two examined outcomes 

following dissemination or implementation of doxyPEP clinical guidance. Studies were conducted 

predominantly in the United States (n=12), with data also from France (n=2), Kenya (n=1), Canada 

(n=1), Japan (n=1), and Spain (n=1). 

Summary effectiveness findings 

DoxyPEP 

Across randomised trials and real-world observational studies, doxyPEP was consistently associated 

with substantial reductions in incident syphilis and chlamydia (Table 1). In large RCTs among MSM and 

transgender women, quarterly STI positivity was reduced by approximately 60-80% overall, with 

particularly marked reductions in syphilis and chlamydia with relative risk reductions typically ranging 

from approximately 70-90% for syphilis and 60-85% for chlamydia. In the DOXYVAC trial, incidence of 

first syphilis or chlamydia was reduced from 53.2 to 8.8 per 100 person-years (adjusted hazard ratio 

0.17). Observational cohorts reported similar findings, with within-person analyses showing 60-80% 

reductions in chlamydia and syphilis and controlled interrupted time-series analyses demonstrating 

sustained declines of approximately 50% or more at the population level. Effect sizes were large and 

broadly consistent across study designs, with relative risk reductions typically ranging from 

approximately 70-90% for syphilis and 60-85% for chlamydia. These effects were consistent across 
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study designs and were sustained in longer-term follow-up and open-label extension phases, even in 

the context of increasing sexual risk behaviours. 

In contrast, effectiveness against gonorrhoea was more variable. Several randomised and 

observational studies demonstrated modest but statistically significant reductions, typically in the 

range of approximately 30-55%, while many studies reported no significant protective effect, and 

some ecological analyses suggested attenuated or absent impact over time. Where reductions were 

observed, effects were consistently smaller in magnitude than for chlamydia and syphilis and in some 

settings were limited to specific anatomical sites. Reduced effectiveness coincided with high baseline 

prevalence of tetracycline resistance in Neisseria gonorrhoeae isolates.  

Evidence among cisgender women was limited and less conclusive. The dPEP Kenya RCT (Stewart et al 

2023) did not demonstrate a significant reduction in bacterial STI incidence, likely influenced by low 

objective adherence (see Table 2), and no reduction in gonorrhoea incidence was observed.   

Evidence for effectiveness against Mycoplasma genitalium was limited to a single IPERGAY substudy 

(Bercot et al 2021), which found no meaningful change in prevalence associated with doxyPEP use 

over six months of follow-up. 

DoxyPrEP 

Evidence for doxyPrEP was more limited and derived primarily from a small trial and observational 

study. A small pilot RCT of daily doxycycline among MSM living with HIV suggested reductions in 

overall bacterial STI incidence, although individual STI-specific estimates were non-significant (Bolan et 

al 2015). In a small observational study among cisgender female sex workers in Japan, daily doxyPrEP 

was associated with reductions in chlamydia and syphilis incidence, with no significant effect observed 

for gonorrhoea (Abe et al 2025). Overall, while findings suggest potential effectiveness, the evidence 

base for doxyPrEP remains limited in size, duration, and generalisability. 

 

Risk of bias for effectiveness 

Overall risk of bias for effectiveness outcomes was low to moderate. Evidence from randomised trials 

was robust, while observational and ecological studies were more susceptible to confounding, 

selection bias, and secular trends, although findings were consistent across designs (see Tables S1 and 

S2). 

 

Adherence outcomes 

Characteristics of included studies  

A total of 17 studies reported adherence outcomes related to doxycycline prophylaxis for prevention 

of bacterial STIs, including seven randomized controlled trials (RCTs) or trial extensions, three single-

arm observational or intervention studies, four cross-sectional surveys assessing real-world adherence 

behaviours (Table 2), and three qualitative studies exploring perceived facilitators and barriers to 

adherence (Table 3). Populations included MSM and transgender women in the United States, France, 
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Canada, Belgium, and the Netherlands; cisgender women using HIV PrEP in Kenya; cisgender female 

sex workers in Japan; and PrEP users in routine clinical care in Spain and Italy. 

Studies measured adherence to doxyPEP (typically 200 mg within ≤72 hours after sex) or daily 

doxycycline as doxyPrEP (100 mg once daily), with follow-up durations ranging from six to twelve 

months in interventional studies. Adherence was assessed using diverse measures including self-

reported timing within the post-exposure window, dosing consistency and missed doses, proportion of 

sex acts covered, plasma doxycycline concentrations, hair-based detection, structured adherence 

questionnaires, and qualitative interviews. 

Summary of adherence findings 

DoxyPEP 

Across RCTs conducted primarily among MSM and transgender women in high-income settings, 

adherence to doxyPEP was consistently high (Table 2). In the US DoxyPEP trial, most participants 

reported consistent dosing within 72 hours after sex and rarely missing indicated doses, with 

condomless sex act coverage exceeding 80% during the randomized phase and remaining high during 

the open-label extension. Dosing frequency remained stable at approximately five doses per month. 

Similarly, in the DOXYVAC trial, median use was six doses per month, more than 70% of participants 

reported using doxyPEP at their most recent sexual encounter, and median time to dosing was 15 

hours post-sex, indicating generally early post-exposure administration. In IPERGAY, participants 

reported frequent episodic use with the majority of doses taken within 24 hours, and plasma 

detection supported regular post-exposure exposure patterns. 

In contrast, the dPEP Kenya RCT among cisgender women showed a pronounced discrepancy between 

self-report and biologic adherence; despite near-universal reporting of timely post-exposure dosing, 

doxycycline was detected in less than one-third of hair samples, indicating low biologic exposure and 

likely explaining the lack of observed effectiveness in that trial. 

Outside trial settings, adherence patterns were more variable. In a PrEP cohort in Spain (Palacios et al 

2025), nearly all doxyPEP users reported dosing within the recommended window, whereas in a PrEP 

cohort in Italy (Rossotti et al 2025) only around half adhered to the recommended 200 mg within 72-

hour regimen, with common deviations including reduced dosing, pre-exposure use, and non-standard 

schedules. A survey from the Netherlands (Teker et al 2025) demonstrated incomplete coverage of 

sexual exposures, particularly for oral and vaginal sex compared with anal sex, while a US online 

survey (Traeger et al 2024) similarly showed variability in dosing timing, exposure coverage, and 

correct dose use.  

DoxyPrEP 

Daily doxyPrEP trials also demonstrated relatively high adherence. Objective serum doxycycline levels 

in the Bolan et al pilot RCT were consistent with adherent daily exposure in most visits, while in the 

Canadian DuDHS trial (Grennan et al 2025), self-reported adherence was high but objective plasma 

levels suggested modest over-reporting, particularly in the delayed-start group. Daily doxyPrEP among 

female sex workers in Japan (Abe et al 2025) was associated with high self-reported adherence. 
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Qualitative adherence outcomes 

Qualitative studies provided important contextual insight into adherence behaviours (Table 3). Among 

MSM and transgender women in the US DoxyPEP trial (Fredericksen et al 2024), participants generally 

described doxyPEP as easy to integrate into existing medication routines, with the flexible 24-72 hour 

dosing window facilitating consistent use. High personal organisation and pill-carrying strategies 

further supported adherence, while confusion about dosing indications, particularly regarding oral sex, 

represented a challenge. In contrast, cisgender women in Kenya (Kwach et al 2025) described 

substantial structural and social barriers including gastrointestinal side effects, stigma and privacy 

concerns, routine disruptions, and negative partner reactions, alongside facilitators such as strong 

belief in doxyPEP effectiveness, discreet pill carriers, social support, and routine integration. A 

separate US qualitative study among MSM (Eshan et al 2024) highlighted simplicity and single-dose 

convenience as key motivators for adherence, while uncertainty about correct dosing and timing 

represented perceived risks of misuse. 

 

Risk of bias for adherence 

Risk of bias for adherence outcomes was moderate overall. Trial-based estimates were strengthened 

by objective measures in some studies, but reliance on self-reported adherence and variability in real-

world settings introduced potential measurement and selection bias (see Tables S1, S2 and S4). 

 

Adverse event outcomes 

Characteristics of included studies  

Seventeen studies reported clinical adverse events outcomes, including ten studies evaluating 

doxyPEP or doxyPrEP directly for STI prevention and seven studies assessing longer-term doxycycline 

use (>8 weeks) for other clinical indications (Table 4). Study designs included large multicentre 

randomised controlled trials (RCTs), open-label extensions, pilot RCTs, platform and phase 2 trials, 

prospective and retrospective cohorts, and comparative controlled studies.  

Among doxyPEP/doxyPrEP studies, populations included MSM, transgender women, cisgender women 

using HIV PrEP, female sex workers, and real-world PrEP cohorts across the United States, France, 

Kenya, Canada, Spain, Japan, and China. Follow-up ranged from 8 weeks to 12 months in prophylaxis 

trials, with open-label extension data available up to 12 months in the US DoxyPEP study. 

Longer-term doxycycline exposure studies included adults treated for acne, rosacea, hidradenitis 

suppurativa, advanced NSCLC (as dermatologic prophylaxis), Parkinson’s disease, and mixed clinical 

indications. Doses ranged from 40 mg to 200 mg daily, with treatment durations from 8 weeks to 12 

months. All non-STI studies evaluating prolonged doxycycline use involved continuous daily dosing 

rather than intermittent or episodic regimens. These studies provided additional safety data relevant 

to repeated or sustained doxycycline exposure. 

Across studies, reported outcomes included treatment-emergent adverse events (TEAEs), laboratory 

abnormalities, serious adverse events (SAEs), discontinuations due to adverse events, and tolerability 

patterns. 
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Four studies reported changes in the gut microbiome, including assessments of microbial diversity, 

taxonomic composition, and antimicrobial resistance gene (ARG) abundance using metagenomic and 

16S sequencing approaches (Table 5). 

 

Summary of adverse events findings 

Clinical adverse events 

Across doxyPEP and doxyPrEP trials, adverse events were predominantly mild to moderate and largely 

gastrointestinal in nature. The most commonly reported events were nausea, abdominal pain, 

diarrhoea, dyspepsia, reflux, and headache (Table 4). 

In the US DoxyPEP RCT (N=501), no serious adverse events were attributed to doxycycline. One grade 

2 laboratory abnormality (transaminitis) and five grade 3 events (three diarrhoea; two 

headache/migraine) were considered possibly or probably related. Approximately 2% discontinued 

due to unacceptable adverse events or preference. In the 12-month open-label extension, no 

additional serious adverse events were attributed to doxycycline; 12 participants permanently 

discontinued (six due to adverse events; six due to preference), and no discontinuations occurred 

during the OLE phase. 

In the IPERGAY study (n=232), serious and grade 3-4 adverse events did not differ between arms. 

Gastrointestinal adverse events were more frequent in the doxyPEP group (25% vs 14%; p=0.03), and 

7% discontinued due to drug-related adverse effects. In the larger DOXYVAC trial (N=1,101), drug-

related adverse events occurred in 7% of participants receiving doxyPEP, most commonly 

nausea/vomiting (3%), abdominal pain (2%), and diarrhoea (1%). One drug-related serious adverse 

event (fixed drug eruption) was reported, and 2% discontinued due to gastrointestinal events. 

In the Kenya dPEP trial (N=449), no serious adverse events were attributed to doxycycline. Nausea 

occurred more frequently in the doxyPEP arm than standard care (7.2% vs 4.6% of visits) but was 

generally mild. In the Canadian doxyPrEP pilot (N=52), no serious adverse events were attributed to 

doxycycline; adverse events were mainly gastrointestinal, with two participants reporting 

moderate/severe nausea. 

Real-world cohorts were broadly consistent with trial findings. In a multicentre retrospective cohort 

(N=671), skin reactions occurred in 1.3% (predominantly fixed drug eruptions), all resolving after 

discontinuation (Chen et al 2025). In a PrEP cohort in Spain (Palacios et al 2025; n=197 doxyPEP 

initiators), no serious adverse events were reported; 4.5% discontinued, primarily due to mild 

gastrointestinal effects. Among cisgender female sex workers in Japan (Abe et al 2025; N=40), 

nausea/vomiting was reported by 21%, with one discontinuation and no serious adverse events. No 

changes in bacterial vaginosis or vulvovaginal candidiasis prevalence were observed in that cohort. 

Studies which included long-term (>8 weeks) doxycycline exposure for non-STI prevention-related 

indications demonstrated a similar safety profile. Gastrointestinal adverse events were common but 

rarely severe. In a study from Saudi Arabia (Eljaaly et al 2023; N=189; median 44 days exposure), 6.3% 

experienced gastrointestinal adverse events, including esophagitis in 1.6%, and 2.6% discontinued. 

Gastrointestinal events were significantly more common in participants aged ≥50 years (8/50 vs 
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4/139; p=0.003) and occurred exclusively in those receiving 200 mg/day (12/93 vs 0/96; p<0.001), 

indicating dose and age effects. 

In a study on acne treatment with 100 mg daily doxycycline (Atefi et al 2025; N=80), dyspepsia 

occurred in 22.5%, diarrhoea in 10%, and headache in 5%; probiotic co-administration reduced 

dyspepsia to 7.5%. In a rosacea trial (Bhatia et al 2025; N=230), TEAEs occurred in 22-33% of 

doxycycline recipients, with discontinuation rates of 0 to 1.7% and no serious adverse events 

attributed to doxycycline. In another rosacea cohort (Wu et al 2025; n=38), 39.5% experienced TEAEs, 

most commonly gastrointestinal discomfort (23.7%), with one discontinuation and no serious adverse 

events. 

Across all included studies, serious adverse events attributable to doxycycline were rare. When 

present, they were isolated (e.g., one fixed drug eruption in DOXYVAC) and did not signal systemic or 

life-threatening toxicity. Discontinuation due to adverse events in large doxyPEP trials was generally 

low (approximately 2-7%), with higher rates primarily observed in small chronic dermatologic cohorts 

using higher daily doses (200 mg/day). 

Gut microbiome diversity/composition  

Gut microbiome composition and diversity remained largely stable in studies evaluating doxycycline 

prophylaxis over follow-up periods of up to 12 months (Table 5). In the US DoxyPEP microbiome 

substudy (Langlier et al 2024), no meaningful changes were observed in alpha diversity, beta diversity, 

taxonomic composition, or total bacterial mass over six months of follow-up. 

Similarly, longitudinal 16S-based analyses in the DuDHS doxyPrEP study (Knodel et al 2025) 

demonstrated minimal compositional disruption, with no significant changes in genus-level alpha or 

beta diversity. A small decrease in phylum-level alpha diversity was observed in the immediate 

exposure arm, but no consistent or clinically meaningful shifts in overall microbial community 

structure were detected. 

Overall, available evidence suggests that doxycycline prophylaxis is not associated with substantial 

changes in gut microbiome diversity or composition over 6 to 12 months of follow-up. 

 

Risk of bias for adverse events 

Risk of bias for clinical adverse event outcomes was low to moderate. Randomised trials provided the 

most reliable safety data, while observational studies were more prone to under-reporting and 

incomplete ascertainment of adverse events (see Table S1 and S2). 

Risk of bias in microbiome studies was moderate. Although methods were robust, small sample sizes, 

short follow-up, and selection of trial subpopulations limit generalisability (see Table S2). 
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Antimicrobial resistance outcomes 

Characteristics of included studies  

A total of 14 studies evaluated antimicrobial resistance (AMR) outcomes associated with doxycycline 

prophylaxis or long-term doxycycline exposure (Table 6). These comprised nine studies assessing 

resistance in STI pathogens and commensal bacteria within doxyPEP or doxyPrEP cohorts (including 

nested resistance analyses within randomized trials, open-label extensions, prospective surveillance 

cohorts, and cross-sectional resistance studies), and and four trial-linked substudies examining 

changes in the gut antimicrobial resistome. 

AMR-relevant analyses were embedded within large randomized controlled trials (RCTs) (e.g., US 

DoxyPEP, DOXYVAC, dPEP Kenya, DuDHS), open-label extensions, prospective real-world cohorts, and 

cross-sectional resistance surveillance studies. Trial-linked substudies assessed changes in the gut 

antimicrobial resistome using prospectively collected longitudinal samples and molecular approaches, 

including whole metagenomic sequencing, metatranscriptomic profiling, and change-point dose-

response modelling. 

Populations included MSM and transgender women in the United States, France, and Canada; 

cisgender women using HIV PrEP in Kenya; and PrEP users in routine clinical care in Spain and the 

United States. 

AMR outcomes included phenotypic and molecular resistance in Neisseria gonorrhoeae, molecular 

markers of tetracycline resistance in Chlamydia trachomatis, molecular resistance markers in 

Mycoplasma genitalium, carriage and resistance in commensal organisms (e.g., Staphylococcus 

aureus, Group A Streptococcus), detection of methicillin-resistant Staphylococcus aureus (MRSA) and 

ESBL-producing E. coli, and metagenomic measures of antimicrobial resistance genes (ARGs) within 

the gut microbiome 

 

Summary of antimicrobial resistance findings 

STI pathogens 

Findings for tetracycline resistance in Neisseria gonorrhoeae were heterogeneous and strongly 

influenced by baseline resistance prevalence within study settings (Table 4). In the US DoxyPEP RCT, 

tetracycline-resistant gonorrhoea was detected more frequently among doxyPEP users than standard-

care participants during early follow-up (38% vs 12%), although culture numbers were limited. 

However, analyses incorporating randomized and open-label extension phases (Luetkemeyer et al 

2025) showed similar overall proportions of tetracycline resistance during doxyPEP and standard-care 

exposure periods (27% vs 24%), with high-level resistance observed in approximately 10% of isolates 

during doxyPEP use.(ref) 

In the DOXYVAC trial (Bercot et al 2025), all cultured Neisseria gonorrhoeae isolates were tetracycline 

resistant at baseline and follow-up, reflecting high background resistance. High-level tet(M)-mediated 

resistance was significantly more common in the doxyPEP arm than the no-PEP arm (36% vs 13%). In 

the Kenya dPEP trial, the tet(M) gene was detected in 100% of gonorrhoea samples at baseline and 

follow-up in both arms, precluding assessment of doxyPEP-associated change. A nested molecular 



 18 

analysis similarly demonstrated extremely high fluoroquinolone resistance (91%) and frequent 

multiclass resistance (91%), with no differences between doxyPEP and standard-care groups. 

Across trials and observational cohorts, no tetracycline resistance was detected in cultured Chlamydia 

trachomatis isolates, and no increase in ceftriaxone resistance or other first-line gonorrhoea therapies 

was observed. Real-world prospective surveillance data from Spain (Palacios et al 2025) likewise found 

no significant difference in tetracycline resistance among N. gonorrhoeae isolates between doxyPEP 

users and non-users (43% vs 46%), suggesting that doxyPEP did not measurably increase resistance 

above high background prevalence. 

In the IPERGAY molecular substudy (Bercot et al 2021), Mycoplasma genitalium prevalence and 

macrolide/fluoroquinolone resistance patterns did not differ between doxyPEP and control arms. A 

mutation in the 16S rRNA region potentially associated with tetracycline resistance was observed in a 

minority (12.5%) of specimens, without clear differences across study arms. 

Commensal and opportunistic bacteria 

Several studies identified increases in doxycycline-resistant Staphylococcus aureus among doxycycline-

exposed individuals. In the US DoxyPEP cohort (including open-label follow-up), doxyPEP use was 

associated with a significantly increased hazard of detecting doxycycline-resistant S. aureus (HR 3.89), 

although overall carriage prevalence remained modest (X%). In the Canadian DuDHS doxyPrEP trial, 

emergent doxycycline-resistant S. aureus colonization was observed in several participants, 

particularly in the immediate-exposure arm, with persistent carriage in some individuals. 

Cross-sectional surveillance data from the US (Soge et al 2025) further demonstrated higher 

prevalence of tetracycline-resistant S. aureus and Group A Streptococcus among doxyPEP users 

compared with non-users, particularly among individuals using more than three doxyPEP doses per 

month, suggesting a dose-response relationship. No consistent increases in MRSA or ESBL-producing 

E. coli were observed across RCTs or observational cohorts. 

Gut resistome (tetracycline resistance genes) 

Trial-linked longitudinal metagenomic studies consistently demonstrated enrichment of tetracycline 

resistance genes (ARGs) within the gut resistome following doxycycline prophylaxis. In the US DoxyPEP 

microbiome substudy, six months of doxyPEP use was associated with significant increases in both the 

proportional abundance and transcriptional expression of tetracycline ARGs, without parallel increases 

in resistance genes from other antibiotic classes. Dose-dependent effects were observed in secondary 

analyses, with change-point modelling identifying a threshold of approximately 65 doxycycline doses 

over six months above which substantial ARG enrichment occurred. 

Findings from daily doxyPrEP exposure were consistent, with modest increases in tetracycline 

resistance genes observed over 12 months in the DuDHS Study. 

Overall, doxycycline prophylaxis was consistently associated with enrichment of tetracycline 

resistance genes in the gut resistome, with evidence of dose-dependent effects, while changes in 

resistance genes from other antibiotic classes were not observed.  
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Risk of bias for antimicrobial resistance 

Risk of bias for antimicrobial resistance outcomes was moderate to high. Evidence was limited by 

small sample sizes, incomplete isolate sampling, and heterogeneity in laboratory methods, although 

consistent patterns were observed across studies (see Table S2 and S3). 
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Discussion 

Summary of main findings 

This systematic review, undertaken to inform national clinical guideline development, demonstrates 

that doxycycline prophylaxis is highly effective for prevention of syphilis and chlamydia among MSM 

and transgender women, with more modest and heterogeneous effects for gonorrhoea, and limited 

evidence for reduction in other STI pathogens (e.g., Mycoplasma genitalium).  

Across randomised controlled trials and multiple real-world observational and ecological studies, 

effect estimates were large, consistent in direction, and reproducible across settings. In contrast, 

evidence among cisgender women remains limited, with one large randomised trial failing to 

demonstrate effectiveness in the context of low biologic adherence. 

Collectively, the evidence base now includes multiple large RCTs, open-label extension data, 

implementation studies, and population-level interrupted time-series analyses, substantially 

strengthening the evidence base for several outcomes and populations in the last few years. However, 

important uncertainties remain, particularly regarding antimicrobial resistance, long-term ecological 

effects, optimal implementation strategies, and effectiveness outside MSM and transgender women 

populations. 

Overall, the certainty of evidence is high for effectiveness in MSM and transgender women for syphilis 

and chlamydia, moderate for adherence and short-term safety, and lower for antimicrobial resistance 

and long-term ecological effects. 

 

Effectiveness  

Syphilis and chlamydia among MSM and transgender women 

The effectiveness evidence for MSM and transgender women is strong and internally consistent.  

Large RCTs in the United States and France demonstrated approximately 70 to 90% relative reductions 

in syphilis and 60 to 80% reduction in chlamydia, with sustained benefits in open-label extension 

phase. These findings have been replicated in diverse real-world cohorts and are supported by findings 

from ecological time-series analyses demonstrating population-level declines following guideline 

implementation. 

The magnitude and consistency of effect for syphilis and chlamydia in MSM and transgender women 

support a high level of certainty that doxyPEP confers substantial individual-level benefit in 

populations at elevated risk of recurrent STIs (a common eligibility criteria for included studies). The 

reproducibility of findings across study designs further strengthen confidence in the impact of 

doxyPEP. For example, two ecological analyses from San Francisco demonstrated reductions in 

chlamydia and syphilis among MSM and transgender women, with no corresponding decline among 

cisgender women, for whom doxyPEP is not recommended under current guidelines. 

Certainty of evidence: high 



 21 

The consistency of findings across multiple well-conducted RCTs, supported by concordant 

observational and ecological data, provides high confidence in a substantial protective effect for these 

outcomes in MSM and transgender women at elevated risk of recurrent STIs. 

Gonorrhoea among MSM and transgender women 

In contrast, effectiveness against gonorrhoea is less certain. Although several studies demonstrated 

modest reductions, effect sizes were smaller and less consistent, and some analyses showed 

attenuation over time. Reduced effectiveness aligns with high baseline tetracycline resistance in n 

gonorrhoeae in many settings. These findings indicate that the effectiveness of doxycycline 

prophylaxis is greatest for syphilis and chlamydia, while effects on gonorrhoea are smaller and more 

variable, likely reflecting underlying resistance patterns and setting-specific factors. 

Certainty of evidence: moderate 

While evidence from RCTs supports a possible protective effect, inconsistency in magnitude and 

direction across studies, likely influenced by underlying tetracycline resistance in Neisseria 

gonorrhoeae, reduces confidence in the overall effect estimate. 

Cisgender women 

Evidence among cisgender women is still weak, and comparable effectiveness has not yet been 

established. The large dPEP Kenya RCT did not show significant reductions in bacterial STI incidence, 

although low objective adherence likely contributed. A small observational cohort of female sex 

worker suggested potential benefit with daily doxyPEP, and a weekly directly observed strategy 

showed promising but non-significant reductions. However, these data are limited in size, duration 

and generalisability.  

Certainty of evidence: Low 

Limited number of studies, concerns regarding adherence, and lack of consistent findings reduce 

confidence in effectiveness in this population. 

Other pathogens 

Evidence for effectiveness against other STI pathogens was limited. A single substudy did not 

demonstrate meaningful changes in M. genitalium prevalence following doxycycline prophylaxis. 

Certainty of evidence: Low 

Evidence is sparse and limited to a small number of studies with short follow-up. 

 

Adherence  

Across randomised trials in MSM and transgender women, adherence to doxyPEP was consistently 

high, with most participants dosing within the recommended post-exposure window and achieving 

substantial coverage of sexual exposures. Open-label extension data suggest sustained adherence 

over time, even in the context of increased sexual risk behaviours. However, cross-sectional surveys 

conducted outside trial settings identified some variability in how closely individuals followed the 

recommended dosing schedule, including non-standard dosing patterns, reduced doses, pre-exposure 

use, and uncertainty about correct timing.  
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Objective adherence data among cisgender women in Kenya revealed substantial discordance 

between self-report and biologic exposure, underscoring the influence of social, structural, and 

gendered barriers. Qualitative findings highlighted stigma, partner opposition, pill burden, and routine 

disruption as important determinants of use.  

These findings indicate that effectiveness is closely linked to adherence and context. While adherence 

was high in trial settings, variability in real-world use suggests that deviations from recommended 

dosing may influence effectiveness. Barriers such as stigma, partner dynamics, and uncertainty about 

dosing were identified as important determinants of use. 

Certainty of evidence: Moderate 

Adherence is well characterised in trial settings, supported by objective measures in some studies. 

However, variability in real-world settings and limited data in key populations reduce overall certainty. 

 

Clinical adverse events (safety and tolerability outcomes) 

Contemporary evidence published since 2023 does not identify new or unexpected safety concerns 

associated with doxyPEP or doxyPrEP. Across large prophylaxis trials, serious adverse events 

attributable to doxycycline were rare, and discontinuation due to adverse events was uncommon 

(generally 2 to 7%). Gastrointestinal symptoms were the most frequently reported adverse events and 

were typically mild to moderate. 

Longer-term daily doxycycline studies conducted for non-STI indications similarly demonstrate 

acceptable tolerability, with higher gastrointestinal adverse event rates at 200 mg daily and in older 

populations. Importantly, no signal of severe systemic harms emerged over follow-up periods of up to 

12 months. 

Certainty of evidence: High (short- to medium-term) 

Consistent findings across multiple RCTs and observational studies support a high level of confidence 

in short- to medium-term safety. However, long-term safety beyond 12-24 months of intermittent 

post-exposure use remains less well characterised. 

 

Gut microbiome composition and diversity (biological outcomes) 
Studies evaluating gut microbiome outcomes using longitudinal sequencing approaches did not 

demonstrate meaningful disruption of microbial diversity or composition over follow-up periods of up 

to 12 months. Measures of alpha diversity, beta diversity, taxonomic composition, and overall 

community structure remained largely stable. 

Certainty of evidence: Moderate 

Findings are consistent across a small number of studies using robust methods, but limited sample 

sizes and duration of follow-up reduce certainty. 
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Antimicrobial resistance  

STI pathogens and commensal organisms 

Evidence regarding AMR in STI pathogens was more heterogeneous. High baseline tetracycline 

resistance in Neisseria gonorrhoeae was observed in many settings, with no clear evidence of 

increased resistance to first-line therapies. No tetracycline resistance was detected in Chlamydia 

trachomatis, and limited data suggest no consistent changes in Mycoplasma genitalium resistance 

patterns. Increased carriage of doxycycline-resistant Staphylococcus aureus was reported in some 

studies. 

Certainty of evidence: Low (clinical AMR outcomes) 

Evidence is limited, heterogeneous, and often indirect, with uncertainty regarding the clinical 

significance of observed resistance patterns. 

Gut resistome 

Longitudinal metagenomic studies consistently demonstrated enrichment of tetracycline resistance 

genes within the gut resistome following doxycycline prophylaxis, with evidence of dose-dependent 

effects. No consistent increases were observed in resistance genes from other antibiotic classes. 

Certainty of evidence: Moderate 

Consistent findings across multiple studies support increased tetracycline resistance gene abundance, 

although clinical implications remain uncertain. 

 

Gaps in evidence and research priorities 

Several evidence gaps related to doxyPEP implementation remain. These include: 

• Understudied populations: Data are spare for cisgender women, transgender men, non-binary 

individuals, and populations in low- and middle-income countries outside of trial setting. 

• Long-term outcomes: Follow-up beyond 24 months is limited, particularly for resistome and 

monitoring for effects on commensal organisms. 

• Standardised adherence metrics: There is no consistent operational definition of adequate or 

ideal adherence for doxyPEP as an episodic, exposure-linked intervention. 

• Optimal stopping criteria: Evidence is lacking to inform when doxyPEP prescribing should be 

de-escalated if population-level STI rates decline. 

• Comparative dosing strategies: Data are limited on daily versus event-drive versus structured 

regiments (for example, once-weekly dosing). 

Future research should prioritise pragmatic trials in cisgender women (with embedded adherence 

support), long-term AMR surveillance linked to prescribing volume and use, and modelling studies to 

inform thresholds for initiation and discontinuation at individual and population levels. 
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Conclusion 

The available evidence provides high certainty that doxycycline prophylaxis is effective for prevention 

of syphilis and chlamydia among MSM and transgender women at elevated risk of recurrent STIs. 

Certainty is lower for gonorrhoea and for populations outside MSM and transgender women. Short- to 

medium-term safety is well supported, and no substantial disruption of gut microbiome composition 

has been observed over follow-up periods of up to 12 months. 

However, uncertainty remains regarding antimicrobial resistance and longer-term ecological effects. 

Enrichment of tetracycline resistance genes in the gut resistome is consistently observed, while the 

clinical significance of these changes and their impact on STI pathogens and broader antimicrobial 

resistance patterns remain unclear. 
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Tables 

Table 1. Effectiveness of doxycycline prophylaxis for prevention of bacterial STIs 

Study Population and setting Intervention Design / comparison Relevant findings 

Randomised controlled trials 

Bolan et al 
(2015)6 

MSM with HIV and ≥2 prior syphilis 
infections, Los Angeles, USA (n=30) 

DoxyPrEP: 100 mg daily for 
36 weeks 

Open-label pilot RCT (1:1); 
comparator: contingency 
management; total follow-up 48 
weeks (36 on drug + 12 post) 

Any bacterial STI reduced over follow-up 
(syphilis/CT/NG): OR 0.27 (95% CI 0.09–0.83), p=0.02.  

Reductions for CT/NG combined (OR 0.42, 95% CI 
0.09–1.89) and syphilis alone (OR 0.24, 95% CI 0.04–
1.33) were not statistically significant, consistent with 
limited power.  

No differences in self-reported sexual risk behaviours 
between arms. 

Molina et al 
(2018)8  
IPERGAY Study 

MSM on HIV PrEP, France (n=232) 
DoxyPEP: 200 mg ≤72 h post-
sex (preferably ≤24 h) 

Open-label RCT (1:1); median 
follow-up 8.7 months 

Reduced time to first syphilis and chlamydia in the 
doxyPEP arm, with no clear effect on gonorrhoea.  

Incidence per 100 PY (doxyPEP vs control) with HRs:  

Overall 37.7 vs 69.7 (HR 0.53, 95% CI 0.33–0.85);  

Syphilis 3.7 vs 12.9 (HR 0.27, 0.07–0.98);  

Chlamydia 8.7 vs 28.6 (HR 0.30, 0.13–0.70);  

Gonorrhoea 28.7 vs 34.5 (HR 0.83, 0.47–1.47). 

Bercot et al 
(2021)12  
IPERGAY Study 

MSM on HIV PrEP, France. Subset of 
IPERGAY participants tested for MG 
at baseline and 6 months (n=210) 

DoxyPEP: 200 mg ≤72 h post-
sex (preferably ≤24 h)  

Open-label RCT (1:1); median 
follow-up 8.7 months 

Baseline Mycoplasma genitalium prevalence was 
10.5% and remained similar at 6 months (9.9% 
overall), with no meaningful difference between 
doxyPEP and no-PEP groups (10.2% vs 9.6%), 
indicating no observed reduction in MG prevalence 
associated with doxyPEP use. 

Stewart et al 
(2023)10  
dPEP Kenya 
Study 

Cisgender women on PrEP, Kenya 
(n=449, n=224 to doxyPEP arm) 

DoxyPEP: 200 mg ≤72 h post-
sex (max 200 mg/day) 

Open-label RCT (1:1); 12 months; 
primary endpoint any incident 
CT/NG/Tp 

No significant reduction in any bacterial STI in the 
doxyPEP arm: Incidence 25.1 vs 29.0 per 100 PY 
(doxyPEP vs SOC); RR 0.88 (95% CI 0.60–1.29), p=0.51.  

Chlamydia RR 0.73 (0.47–1.13);  

Gonorrhoea RR 1.64 (0.78–3.47)  

Syphilis very rare (1 case overall), limiting inference.  
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However, objective adherence was low in the trial; 
see Table 2. 

Luetkemeyer 
et al (2023)3 
DoxyPEP Study 

MSM & transgender women with HIV 
or on PrEP, with a prior gonorrhoea, 
chlamydia or early syphilis diagnosis 
in the preceding year, USA (n=501; 
HIV PrEP cohort n=327, PWH cohort 
n=174) 

DoxyPEP: 200 mg within ≤72 
h (preferably ≤24 h) after 
condomless anal, vaginal or 
oral sex 

Open-label RCT (2:1); median 
follow-up 8.9 months with 
quarterly follow-up visits 

Significant reductions in quarterly STI positivity in the 
doxyPEP arms in both PrEP and HIV cohorts.  

PrEP cohort:  

Overall RR 0.34 (0.24–0.46);  
Syphilis RR 0.13 (0.03–0.59);  
Chlamydia RR 0.12 (0.05–0.25);  
Gonorrhoea RR 0.45 (0.32–0.65).  

PWH cohort:  

Overall RR 0.38 (0.24–0.60);  
Chlamydia RR 0.26 (0.12–0.57);  
Gonorrhoea RR 0.43 (0.26–0.71);  
Syphilis RR 0.23 (0.04–1.29) (directional reduction but 
not statistically significant). 

Molina et al 
(2024)4  
DOXYVAC 
Study 

MSM on PrEP, France (n=1,101) 

DoxyPEP: 200 mg ≤72 h post-
sex (no more than three 
doses of 200mg per week); 
factorial with 4CMenB 
vaccine 

Multicentre open-label 2×2 
factorial RCT; 12 months 

Primary endpoint (first chlamydia or syphilis) 
markedly reduced: 8.8 vs 53.2 per 100 PY (doxyPEP vs 
no PEP), aHR 0.17 (0.12–0.26), p<0.0001.  

Chlamydia aHR 0.14 (0.09–0.23);  

Syphilis aHR 0.21 (0.11–0.41);  

Gonorrhoea aHR 0.67 (0.52–0.87) (modest but 
significant reduction). 

Luetkemeyer 
et al (2025)9 
DoxyPEP Study 
OLE 

MSM & transgender women with HIV 
or on PrEP, with a prior gonorrhoea, 
chlamydia or early syphilis diagnosis 
in the preceding year, USA (n=637; 
411 initially randomised to doxyPEP) 

DoxyPEP: 200 mg within ≤72 
h (preferably ≤24 h) after 
condomless anal, vaginal or 
oral sex 

Open-label RCT (2:1) followed by 
open-label extension where all 
participants offered doxyPEP 

During the randomised phase, STIs occurred in 12.0% 
of quarters among doxyPEP users compared with 
30.5% in standard care (RR 0.39, 95% CI 0.31–0.49; 
absolute reduction 19 percentage points), with 
reductions observed across syphilis, chlamydia, and 
gonorrhoea.  

During the open-label extension, low quarterly STI 
incidence was sustained among those continuing 
doxyPEP (13%) and declined to 17% among 
participants who initiated doxyPEP, despite increased 
sexual risk behaviours 

Grennan et al 
(2025)11  
DuDHS Study 

MSM & transgender women, Canada 
(n=52) 

DoxyPrEP: 100 mg daily (with 
daily TDF/FTC for HIV PrEP) 

Open-label RCT, immediate vs 
delayed start (1:1); delayed arm 
initiated at week 24 

Strong effect on chlamydia: 0 cases immediate vs 10 
deferred at 24 weeks (0 vs 78.4/100 PY, p=0.002). 
Syphilis was rare (0 vs 1).  
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Gonorrhoea was lower in immediate arm but not 
statistically significant. Over 48 weeks, doxyPrEP 
associated with reduced any STI (aOR 0.36). No 
chlamydia or syphilis cases occurred after starting 
doxyPrEP. 

Observational cohort studies 

Abe et al 
(2025)13 

Cisgender female sex workers Tokyo, 
Japan (n=40). 

DoxyPrEP: doxycycline 100 
mg once daily 

Retrospective observational EHR 
cohort with within-person 
pre/post doxyPEP initiation 
comparison. 

Overall STI incidence declined significantly following 
initiation of daily doxyPrEP, from 232.3 to 79.2 per 
100 person-years (IRR 0.33, p=0.020).  

Syphilis incidence fell to zero, and chlamydia showed 
a marginally significant reduction (IRR 0.35, p=0.056), 
while no significant changes were observed for 
gonorrhoea or non-bacterial conditions (BV, VVC). 

Traeger et al 
(2025)5  

HIV PrEP users (mostly MSM), 
California USA (n=2,253) 

DoxyPEP dispensed via 
pharmacy (200 mg ≤72 h) 

Retrospective EHR cohort; within-
person pre/post + comparison vs 
non-recipients. Measured 
quarterly STI positivity.  

After doxyPEP initiation, large declines in chlamydia 
(RR 0.21) and syphilis (RR 0.20) quarterly positivity.  

Modest overall gonorrhoea decline (RR 0.88) driven 
by rectal (RR 0.81) and urethral (RR 0.56) reductions; 
no decline in pharyngeal gonorrhoea.  

No STI declines were observed among non-recipients 
over same period. 

Lewis et al 
(2025)14 

MSM at public STI/HIV PrEP clinic, 
Philadelphia USA (N=508; n=416 
dispensed doxyPEP) 

DoxyPEP (200 mg ≤72 h; 
dispensed 12 doses/3 
months) 

Observational cohort comparison 
+ crossover pre/post among 
recipients 

Cohort comparison (doxyPEP vs PrEP-only):  

Any STI HR 0.61 (0.40–0.93);  
Chlamydia HR 0.40 (0.21–0.78);  
non-significant for gonorrhoea (HR 0.75) and syphilis 
(HR 0.51).  

Within-user pre/post:  

Any STI IRR 0.38 (0.29–0.50);  
Chlamydia IRR 0.28 (0.20–0.39);  
Gonorrhoea IRR 0.49 (0.37–0.65). 
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Osmundson et 
al (2025)15 

LGBT health centre, Los Angeles USA 
(n=2,083) 

DoxyPEP (200 mg ≤72 h) 
Retrospective EHR pre/post (6 
months before vs after initiation) 

Substantial reductions following doxyPEP initiation:  
Syphilis RR 0.14 (0.07–0.25);  
Chlamydia RR 0.14 (0.07–0.25);  
Gonorrhoea RR 0.45 (0.38–0.55).  

Effects observed across anatomical sites. 
Breakthrough infections for syphilis/chlamydia 
occurred mainly among individuals with low doxyPEP 
use. 

Spinelli et al 
(2025)16 

PrEP cohort at a sexual health clinics, 
San Francisco USA (n=4,592; n=2,524 
initiated doxyPEP) 

DoxyPEP (200 mg ≤72 h) 
Controlled ITS with 
contemporaneous non-user 
control; follow-up up to 96 weeks 

Adjusted ITS showed sustained reductions in 
chlamydia and syphilis combined (AOR 0.17, 95% CI 
0.12–0.25) and smaller reduction in gonorrhoea (AOR 
0.56, 0.44–0.71).  

Gonorrhoea declined initially but increased later; 
chlamydia/syphilis reductions sustained through 96 
weeks. 

Huang et al  
(2025)17  
Doxy-care 
study 

MSM & transgender women, 
Northern Manhattan USA (early 
adopters n=100; matched 
comparator n=355) 

DoxyPEP (200 mg ≤72 h) 
Prospective cohort; within-person 
pre/post + propensity-matched 
comparison 

Within-user comparison (pre/post):  
reduced any STI positivity IRR 0.56 (0.37–0.81);  
marked reductions in chlamydia overall IRR 0.24 
(0.09–0.51) including rectal IRR 0.24 (0.08–0.55);  
no significant gonorrhoea reduction.  

Matched analysis:  
reduced chlamydia (aIRR 0.30) including rectal (aIRR 
0.23), but not overall STI incidence or gonorrhoea. 

Palacios et al 
(2025)18  
PRIDOX study 

PrEP cohort (MSM & transgender 
women), Málaga Spain (n=876 PrEP; 
n=197 initiated doxyPEP) 

DoxyPEP: 200 mg ≤72 h 
(preferably ≤24hr) 

Prospective pre/post; Cox models; 
mean post-doxyPEP follow-up 14 
months 

STI incidence declined for:  
Chlamydia, from 31.4 to 7.8/100py (HR 0.24, 0.13–
0.42; p<0.0001); and syphilis 21.5 to 3.2/100py (HR 
0.14, 0.05–0.31; p<0.0001).  

Gonorrhoea declined from 41.5 to 28.9/100py, but 
this was not statistically significant (HR 0.70; p=0.10 
as reported). 

Ecological / population-level studies 

Sankaran et al 
(2025)19 

MSM & transgender women, San 
Francisco USA (jurisdiction-wide 
surveillance) 

DoxyPEP guideline 
implementation (Oct 2022) 

Population-level ITS of monthly 
STI diagnosis notified to health 
department (observed vs 

By November 2023, cases among MSM/TGW were 
approximately 50% lower than projected for 
chlamydia (−49.6%) and early syphilis (−51.4%); 
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projected based on no doxyPEP 
guidelines) 

gonorrhoea increased relative to projections 
(+25.6%).  

No concurrent decline in chlamydia among cisgender 
women (not targeted), supporting a doxyPEP-
associated pattern; ecological inference only. 

Liu et al 
(2024)20 

San Francisco, USA citywide 
surveillance – STI diagnoses among 
men 

DoxyPEP guideline 
implementation (Oct 2022) 

Ecological ITS with 
COVID/Omicron breakpoint 

The mean monthly number of STI cases declined 
following doxyPEP guidance for male rectal 
chlamydia, male rectal gonorrhoea, and adult male 
syphilis; there was a significant trend change for 
rectal chlamydia from increasing to decreasing.  

Jarolimova et 
al (2025)21 

Boston sexual health clinic, USA 
(n=670 initiated doxyPEP) 

DoxyPEP rollout in routine 
clinic care 

Clinic-level before-after doxyPEP 
implementation comparison with 
seasonal adjustment. 

Positivity declined post-doxyPEP implementation: 
Chlamydia RR 0.45 (0.34–0.60);  
Syphilis RR 0.59 (0.37–0.96).  

Overall gonorrhoea remained unchanged (RR 0.88), 
though rectal gonorrhoea decreased (RR 0.59). 
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Table 2. Adherence to doxycycline prophylaxis for prevention of bacterial STIs 

Study Population and setting Intervention Adherence measure Relevant findings 

Randomised controlled trials 

Bolan et al 
(2015)6 

MSM living with HIV with ≥2 prior 
syphilis infections in the preceding year, 
attending an HIV clinic in Los Angeles, 
USA (n=30). 

DoxyPrEP: 100 mg doxycycline 
orally once daily for 36 weeks 
(with 12-week post-
intervention follow-up). 

Objective serum doxycycline 
concentrations at weeks 12, 24, 
and 36 (≥1000 ng/mL defined as 
adherent exposure) 

Objective serum measurements indicated high 
adherence to daily doxyPrEP, with doxycycline 
concentrations ≥1000 ng/mL detected in 24 of 
39 study visits across weeks 12, 24, and 36. 

Molina et al 
(2018)8  
IPERGAY Study 

MSM using HIV PrEP, France (n=232) 
DoxyPEP: 200 mg taken as soon 
as possible after sex (target ≤24 
h; max 72 h) 

Self-reported pill use (pills/month) 
+ timing of dosing after sex 

Median 6.8 pills/month (IQR 2.8–14.5); 83% of 
doses ≤24 h post-sex.  

Doxycycline detected in 30% of plasma samples 
and in 63% of doxyPEP users at least once, 
consistent with regular but episodic post-
exposure dosing. 

Luetkemeyer 
et al (2023)3 
DoxyPEP Study 

MSM and transgender women, with a 
prior gonorrhoea, chlamydia or early 
syphilis diagnosis in the preceding year, 
USA (n=501; HIV PrEP cohort n=327, 
PWH cohort n=174) 

DoxyPEP: 200 mg within ≤72 h 
(preferably ≤24 h) after 
condomless anal, vaginal or oral 
sex 

Quarterly computer-assisted self-
report assessing timing within ≤72 
h, consistency (“always/often”), 
missed doses when indicated, and 
doses per month. 

Self-reported adherence was high, with 86% of 
participants reporting consistent doxyPEP use 
(always or often within 72 h after sex) and 71% 
reporting never missing indicated doses. 

Luetkemeyer 
et al (2025)9 
DoxyPEP Study 
OLE 

MSM & transgender women with HIV or 
on PrEP, with a prior gonorrhoea, 
chlamydia or early syphilis infection in 
the preceding year, USA (n=637; 411 
initially randomised to doxyPEP) 

DoxyPEP: 200 mg within ≤72 h 
(preferably ≤24 h) after 
condomless anal, vaginal or oral 
sex 

Quarterly computer-assisted self-
report assessing timing within ≤72 
h, consistency (“always/often”), 
missed doses when indicated, and 
doses per month. 

82% of condomless sex acts were covered 
during the randomised phase (median 15 
doses/quarter ≈5/month); 91% reported 
consistent dosing within 72 hours.  

In the OLE, coverage remained 77-81% with 
similar dosing frequency and 88-90% reporting 
consistent use, demonstrating sustained high 
adherence. 

Molina et al 
(2024)8  
DOXYVAC 
Study 

MSM on HIV PrEP, France (n=1,101) 

DoxyPEP: 200 mg within ≤72 h 
after condomless sex 
(preferably ≤24 h), (no more 
than three doses of 200mg per 
week) 

Self-reported pills/month, self-
reported use at most recent sex, 
and self-reported time-to-dose 
after sex 

Median doxyPEP use was 6 pills (3 doses)  per 
month (IQR 3-13). More than 70% of 
participants reported using doxyPEP at their 
most recent sexual encounter at each follow-up 
visit.  

Median time to dosing was 15 hours post-sex 
(IQR 5–30 hours), indicating high adherence to 
the recommended prophylactic window with 
typically early post-exposure dosing. 



 31 

Stewart et al 
(2023)10  
dPEP Kenya 
Study 

Cisgender women (18–30y) on HIV PrEP, 
Kisumu, Kenya (n=449, n=224 to 
doxyPEP arm) 

DoxyPEP: 200 mg within ≤72 h 
after sex (max 200 mg/day) 

(i) Self-reported pill use and timing 
after sex; plus (ii) objective 
adherence via doxycycline 
detection in hair samples (subset 
n=50) 

Median doxyPEP use was 4 doses per month 
(IQR 0-8). Nearly all reported doses were taken 
≤24 h after sex. However, objective adherence 
was low: doxycycline detected in 29% of hair 
samples, aligning with low biologic exposure 
despite favourable self-report. 

Grennan et al 
(2025)11  
DuDHS Study 

MSM & transgender women without 
HIV, with a prior syphilis infections in 
the preceding 36 months, Canada (n=52; 
immediate n=26, deferred n=26) 

DoxyPrEP: 100 mg daily 
(immediate vs delayed start at 
week 24) alongside daily 
TDF/FTC HIV PrEP 

(i) ACTG adherence questionnaire 
(% reporting ≥95% adherence) and 
(ii) plasma doxycycline levels 
(≥1000 ng/mL as proxy for 
recent/steady-state use) 

At week 48, self-reported doxycycline 
adherence (≥95% of doses take) was 70.8% 
(immediate) vs 61.9% (deferred).  

However objective adherence (≥1000 ng/mL) at 
week 48 was lower, at 66.7% immediate vs 
28.6% deferred (p=0.011). 

Single-arm observational / intervention studies 

Abe et al 
(2025)13 

Cisgender female sex workers Tokyo, 
Japan (n=40). 

DoxyPrEP: doxycycline 100 mg 
taken once daily  

Self-reported daily use during 
routine follow-up visits  

High daily adherence, with 73% reporting no 
missed doses and 27% missing only 1-2 doses 
per month; no frequent non-adherence 
observed. 

Palacios et al 
(2025)18  
PRIDOX study 

MSM & transgender women on PrEP, 
Málaga Spain (n=876 on PrEP; n=197 
initiated doxyPEP) 

DoxyPEP:200 mg ≤72 h ( 
preferably ≤24 h) 

Self-reported dosing timing at 
quarterly visits. 

93% reported always or almost always dosing 
within 72 h after sex. 

Cross-sectional studies 

Rossotti et al 
(2025)22 

PrEP users attending a sexual health 
service in Milan, Italy (n=703; 97% men; 
n=62 reported doxyPEP use; 100% men) 

Survey on doxyPEP use 

Self-reported adherence to 
recommended doxyPEP regimen, 
including timing of dosing after sex 
and dose taken 

Only 52% of participants reported using 
doxyPEP according to the recommended 
regimen (200 mg within 72 hours after sex).  

Among those not adhering, common deviations 
included taking a reduced 100 mg dose (21%), 
initiating dosing before sex as PrEP (5%), or 
using highly variable non-standard regimens 
(23%). 

Teker et al 
(2025)23 

MSM, transgender and gender-diverse 
individuals in the Netherlands (n=1,633; 
n=246 reported doxyPEP/doxyPrEP use 
in the past 6 months) 

Survey on doxyPEP/doxyPrEP 
use 

Self-reported coverage of sexual 
exposures with doxycycline by 
anatomical site over the prior 6 
months 

In the past 6 months, the proportion of 
participants reporting always or mostly using 
doxyPEP after oral sex was 28.9%, after vaginal 
sex was 26.8% and after anal sex was 57.3%. 
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Van Baelen et 
al (2025)24 
 

MSM and trans and gender diverse 
people in Belgium (N=875, 98% men; 
n=81 had ever used doxyPEP) 

Survey on doxyPEP/doxyPrEP 
use 

Self-reported adherence to 
doxyPEP regimen, including timing 
after sex and dosing strategy (post-
exposure vs daily use) 

Among individuals who had ever used doxyPEP, 
the majority (86.4%) used the recommended 
regimen of 200 mg after sex, while small 
proportions reported daily dosing (100 mg 
daily: 4.9%; 200 mg daily: 6.2%) or other non-
standard regimens (4.9%). 

Traeger et al 
(2024)25 

US adults recruited via dating apps 
(n=903; 96.2% MSM; n=189 reported STI 
prophylaxis use) 

Survey of real-world antibiotic 
prophylaxis use (predominantly 
doxycycline) 

Self-reported adherence including: 
(i) proportion of sex acts covered 
(some/most/all), (ii) timing of 
dosing after sex, and (iii) dose 
taken  

Among participants using antibiotic prophylaxis 
after sex (78% had used doxycycline), 49% 
reported dosing within 24 hours and 41% 
within 24–72 hours, with 9% dosing beyond the 
recommended window.  

Coverage of sexual exposures varied, with 47% 
using prophylaxis for some sex acts, 29% for 
most, and 24% for all encounters with casual 
partners. Correct 200 mg dosing was reported 
by 65%, while 21% used lower doses and 22% 
were unsure of dose 
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Table 3. Qualitative findings related to adherence to doxycycline prophylaxis for prevention of bacterial STIs 

Qualitative studies 

Study Population, setting and study design Main findings related to adherence, including barriers and facilitators 

Fredericksen et 
al (2024)26  
DoxyPEP Study 

In-depth interviews with MSM and transgender 
women in the intervention arm of DoxyPEP 
Study (n=44)  

A key theme that emerged was “Easy to use/adhere to prescribed regimen”. 

• Participants generally found doxycycline post-exposure prophylaxis (doxyPEP) easy to use and integrate 
into existing medication routines, particularly those already accustomed to daily antiretroviral therapy or 
HIV PrEP.  

• Although the large pill size was commonly disliked and described as cumbersome or difficult to swallow, 
most participants reported becoming accustomed to it over time and did not perceive it as a barrier to 
adherence.  

• The 24-72 hour post-exposure dosing window was viewed as a key facilitator, allowing flexibility to 
remember doses and align doxyPEP with other daily medications. 

• High levels of personal organisation, including carrying pills during daily activities and planning ahead 
around sexual encounters, further supported consistent use.  

• Some participants experienced confusion regarding dosing indications, particularly around whether 
doxyPEP was needed following oral sex, reflecting gaps in understanding of risk and provider 
communication.  

• Overall, adherence was strongly supported by routine-based medication habits and dosing flexibility, while 
challenges related primarily to regimen clarity rather than pill burden or acceptability. 

Kwach et al 
(2025)27  
dPEP Kenya 
Study 

In-depth interviews (3 time points during dPEP 
study, months 1, 6 and 12) with cisgender 
women on HIV PrEP in the intervention arm of 
dPEP Kenya Study (n=44) and 4 focus groups 
(following dPEP study completion) (n=29) 

Four main themes emerged for both barriers and facilitators to doxyPEP adherence. 

Barriers to doxyPEP adherence: 

1. Side effects and pill burden: Gastrointestinal side effects, including nausea, vomiting, fatigue, and gastric 
irritation, were the most frequently cited barrier and often led to missed doses or doubts about continuing 
doxyPEP, particularly when tablets were taken on an empty stomach. Managing doxyPEP alongside daily 
HIV PrEP and other medications further compounded pill burden and reduced adherence for some 
participants. 

2. Stigma and privacy concerns: Fears of being judged, labelled as promiscuous, or assumed to have an STI 
discouraged open use of doxyPEP and led many participants to hide their medication from partners, family 
members, or others in their households. Concerns about confidentiality and social perception directly 
interfered with consistent dosing. 

3. Forgetfulness and disruptions to routine: Missed doses commonly occurred during periods of travel, work 
commitments, or changes in daily schedules, when established medication routines were interrupted. 
Forgetfulness increased over time and was frequently linked to lack of structured habits around pill-taking. 
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4. Partner influence and negative reactions: Scepticism, opposition, and misconceptions from partners, such 
as fears about infertility, concerns about infidelity, or questioning the need for doxyPEP, undermined 
adherence. Partner disapproval often created pressure to skip doses or discontinue use altogether. 

Facilitators of doxyPEP adherence: 

1. Perceived effectiveness in preventing STIs: Strong belief in doxyPEP’s ability to protect against sexually 
transmitted infections was a central motivator for consistent use. Participants who felt confident in its 
preventive benefits were more likely to persist with the regimen despite side effects or logistical 
challenges. 

2. Use of discreet pill carriers: Disguised pill containers, such as lipstick-style holders, enabled participants to 
carry doxyPEP privately and avoid unwanted attention or stigma. These tools were widely valued for 
supporting confidentiality and making adherence easier in daily life. 

3. Social support and encouragement: Encouragement from friends, family members, and partners fostered 
confidence and sustained motivation to remain adherent. Open discussions about doxyPEP and 
reassurance from trusted individuals helped normalize use and reduced concerns about stigma. 

4. Integration into daily routines: Linking doxyPEP use with existing habit, such as mealtimes or daily PrEP 
dosing, helped participants remember doses consistently. Those with structured routines reported fewer 
missed doses and greater ease maintaining adherence over time. 

Ehsan et al 
(2024)28  
Together 5000 
study (T5K) 

In-depth interviews with MSM in the US 
recruited from a national internet-based cohort 
(n=24, of which n=1 had used doxyPEP) 
 

This study explored participants’ familiarity with doxyPEP, interest in its use, perceived benefits, and concerns. 
Only a minority of participants had prior awareness of doxyPEP (7 of 24), and just one participant had previously 
been prescribed it. 

Across four emergent themes (‘Knowledge of DoxyPEP’, ‘Motivating Factors’, ‘Major Concerns’, and 
‘Information Needs and Sources’), two subthemes were relevant to perceived barriers and facilitators to 
adherence: 

Motivating factors – Benefits of Doxy-PEP at the personal and community level  
Participants highlighted the ease of use of doxyPEP as a key motivator for potential use and adherence. The 
single-dose, post-exposure regimen and the flexible timeframe for administration were viewed as substantially 
more manageable than daily pill-taking or more complex HIV PrEP dosing strategies (such as 2-1-1).  

Major concerns – Adherence to Doxy-PEP regimen  
Some participants also shared concerns about the possibility of misusing Doxy-PEP via improper adherence. 
These concerns were raised as questions they desired answers for regarding Doxy-PEP’s recommended regimen 
and dosing schedule; though these concerns were not always viewed as barriers to taking up Doxy-PEP. 
Participants were concerned about taking the wrong dosage, and not taking Doxy-PEP within the recommended 
timeframe. Participants who were familiar with Doxy-PEP expressed concern that there were variations in how 
and when individuals were taking Doxy-PEP. 

 

 



 35 

Table 4. Clinical adverse events associated with doxycycline prophylaxis and long-term doxycycline use 

Study 
Population and 
setting 

Intervention Design Relevant findings 

DoxyPEP / doxyPrEP studies (directly relevant to STI prophylaxis) 

Luetkemeyer 
et al (2023)3 
DoxyPEP 
Study 

MSM & transgender 
women, USA 
(N=501; HIV PrEP 
n=327, PLWH 
n=174) 

DoxyPEP: 200 mg 
doxycycline ≤72 h after 
sex 

Open-label RCT; median follow-up ~9 months 

No serious AEs attributed to doxycycline. One grade 2 lab 
abnormality (transaminitis) and five grade 3 events 
possibly/probably related (3 diarrhoea; 2 headache/migraine).  

2% discontinued due to unacceptable AEs or preference. 

Luetkemeyer 
et al (2025)9 
DoxyPEP 
Study OLE 

MSM & transgender 
women , USA 
(N=592 in RCT, 
doxy-PEP group 
n=411, plus N=282 
in OLE, doxy-PEP 
group n=207) 

DoxyPEP: 200 mg ≤72 h 
after sex 

RCT + open-label extension; quarterly follow-up 
up to 12 months 

Across doxyPEP quarters: one grade 2 lab abnormality and five 
grade 3 AEs possibly/probably related; no serious AEs attributed.  

12 permanently discontinued doxyPEP (6 due to AEs; 6 
preference).  

No discontinuations occurred during the OLE period. 

Molina et al 
(2018)8 
IPERGAY 
Study 

MSM using HIV 
PrEP, France 
(n=232) 

DoxyPEP: 200 mg taken 
as soon as possible 
after sex (target ≤24 h; 
max 72 h) 

Open-label RCT (1:1); median follow-up 8.7 
months 

Serious and grade 3-4 adverse events did not differ between 
groups, and no deaths occurred.  

Gastrointestinal adverse events were more frequent among 
doxyPEP users (25% vs 14%; p=0.03).  

Eight participants (7%) discontinued doxyPEP due to drug-related 
side effects, most commonly abdominal pain, nausea, diarrhoea, 
bloating, gastric reflux, fatigue, and dizziness. 

Molina et al 
(2024)4  
DOXYVAC 
Study 

MSM on HIV PrEP, 
France (N=1,101) 

DoxyPEP: 200 mg ≤72 h 
(preferably ≤24 h) after 
condomless sex, no 
more than three doses 
of 200mg per week 

Multicentre open-label 2×2 factorial RCT; up to 
12 months 

One drug-related serious AE (fixed drug eruption).  

Drug-related AEs: 7% in doxyPEP group; most common 
nausea/vomiting (3%), abdominal pain (2%), diarrhoea (1%). 
Discontinuation due to AEs was 2% (GI). 

Stewart et al 
(2023)10  
dPEP Kenya 
Study 

Cisgender women 
on HIV PrEP, Kenya 
(N=449, n=224 to 
doxyPEP arm) 

DoxyPEP: 200 mg ≤72 h 
after sex 

Open-label RCT; 12 months 

No serious AEs related to doxycycline (per investigators).  

Nausea was most frequent doxy-related AE (7.2% of visits in 
doxyPEP vs 4.6% standard care), generally mild. 

Grennan et 
al (2025)11  
DuDHS Study 

MSM & transgender 
women, Canada 
(N=52) 

DoxyPrEP: 100 mg daily Pilot RCT (immediate vs delayed start); 48 weeks 

No doxyPrEP-related serious AEs. AEs generally mild and GI-
predominant; two participants had nausea graded 
moderate/severe. 
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Chen et al 
(2025)29  

MSM using 
doxyPEP, 
multicentre real-
world cohort 
(N=671) 

DoxyPEP (routine care) Multicentre retrospective cohort 

Skin reactions in 1.3% (mostly fixed drug eruption, plus one 
photosensitivity). Reactions typically within 24 h of exposure; all 
affected individuals discontinued doxyPEP; symptoms resolved 
within 1-3 weeks. 

Palacios et al 
(2025)18  
PRIDOX 
study 

MSM & transgender 
women on PrEP, 
Málaga Spain 
(n=876 on PrEP; 
n=197 initiated 
doxyPEP) 

DoxyPEP (200 mg ≤72 
h, preferably ≤24 h) 

Prospective pre/post; Cox models; mean post-
doxyPEP follow-up 14 months 

No serious adverse events were reported.  

DoxyPEP discontinuation occurred in 4.5% of participants (9/197), 
primarily due to mild gastrointestinal side effects; additional 
discontinuations were related to reduced STI risk behaviours, 
patient preference, medical indication, and loss to follow-up. 

Bolan et al 
(2015)6  

MSM with HIV and 
≥2 prior syphilis 
infections, Los 
Angeles, USA (n=30) 

DoxyPrEP: 100 mg daily 
for 36 weeks 

Open-label pilot RCT (1:1); comparator: 
contingency management; total follow-up 48 
weeks (36 on drug + 12 post) 

One participant discontinued doxyPrEP due to a drug-related 
adverse event (gastroesophageal reflux), which resolved following 
cessation of doxycycline. 

Abe et al 
(2025)13 

Cisgender female 
sex workers, Tokyo, 
Japan (N=40, 
follow-up clinical 
evaluations n=22) 

DoxyPrEP: 100 mg daily Retrospective cohort 

Nausea/vomiting reported by ~21%; nearly all continued with 
post-prandial dosing; one discontinuation due to nausea.  

No serious AEs or allergic reactions reported. 

There was no change in the prevalence of bacterial vaginosis or 
vulvovaginal candidiasis, potentially suggesting little impact of 
doxyPEP on vaginal flora. 

Long-term doxycycline exposure studies (included to inform adverse outcomes in >8 week use, post-January 2023) 

Atefi et al 
(2025)30 

Adults with 
moderate acne, Iran 
(N=80) 

100 mg daily 
doxycycline for 3 
months for acne 
treatment 

Randomised controlled trial; 
100 mg daily doxycycline (control) vs 100 mg 
daily doxycycline plus one probiotic capsule daily 
(intervention) 

At 3 months, in doxycycline-only group, adverse events included 
dyspepsia (22.5%), diarrhoea (10%), headache (5%).  

Co-administration of probiotics was associated with lower 
dyspepsia (7.5%) and similar rates of headache (7.5%), suggesting 
reduced gastrointestinal intolerance with probiotic 
supplementation. 

Bhatia et al 
(2025)31 

Adults with 
papulopustular 
rosacea, US and 
Germany (N=230 
across trials) 

Doxycycline 40 mg daily 
for 16 weeks for 
treatment of 
papulopustular rosacea 

Two phase 3 double-blind RCTs (3:2:2): 40 mg 
daily minocycline; 40 mg daily doxycycline; and 
daily placebo 

Treatment-emergent adverse events (TEAEs) were common but 
occurred less frequently in the doxycycline group (22% and 33% 
across phases) compared to the placebo group (36% and 37%) 
with no clinically meaningful safety differences.  

Most common AEs in the doxycycline arm were nasopharyngitis 
(1.7% and 8.3% across phases) and headache (1.7% and 5.0%). 
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Discontinuation due to TEAEs was low with doxycycline (1.7% in 
phase 1; 0% in phase 2) and similar to other arms. No serious 
adverse events were attributed to doxycycline. 

Laboratory parameters and vital signs did not differ between 
groups, indicating good overall tolerability over 16 weeks. 

Cho et al 
(2025)32 

Patients with EGFR-
mutated advanced 
NSCLC receiving 
amivantamab-
lazertinib in a global 
randomized clinical 
trial (N=199) 

Tetracycline antibiotics 
(doxycycline or 
minocycline) 100 mg 
twice daily for 12 weeks 
as part of prophylactic 
dermatologic 
management 

Phase 2 open-label multicentre randomized 
controlled trial comparing enhanced 
dermatologic management (including 
prophylactic tetracyclines during weeks 1-12) 
versus standard-of-care dermatologic 
management without routine antibiotic 
prophylaxis 

Treatment-emergent adverse events were common but similar 
across groups.  

Discontinuation due to tetracycline-related adverse events 
occurred in 1 participant. Dose reductions were required in 3 
participants and temporary interruptions in 7 participants.  

Serious adverse events were rare and unrelated to tetracycline 
use.  

No differences in infection rates or liver toxicity were observed 
between intervention and standard care arms, indicating good 
short-term safety of prophylactic tetracycline exposure. 

Eljaaly et al 
(2023)33 

Adults receiving 
doxycycline for >1 
month for varied 
clinical indications, 
Saudi Arabia 
(N=189) 

Doxycycline 100–200 
mg daily; median 
duration 44 days (IQR 
30-60); 51% used 100 
mg/day and 49% used 
200 mg/day 

Retrospective observational cohort with 
prolonged exposure (at least 25% ≥8 weeks) 

Gastrointestinal adverse events were reported in 12 patients 
(6.3%), including esophagitis in 3 patients (1.6%). Doxycycline 
discontinuation due to GI adverse effects occurred in 5 patients 
(2.6%).  

GI adverse events were significantly more common among 
participants aged ≥50 years compared with those <50 years (8/50 
vs 4/139; p=0.003), and occurred exclusively in those receiving 200 
mg/day versus 100 mg/day (12/93 vs 0/96; p<0.001).  

Esophagitis cases resolved following doxycycline cessation and 
supportive treatment.  

Overall, higher dose and older age were associated with increased 
risk of GI toxicity during prolonged doxycycline use. 

Ingram et al 
(2024)34 

People with 
hidradenitis 
suppurativa 
(chronic disease 
affecting flexures 
and other skin 
regions), UK (N=80; 
of which 23 
received 
doxycycline) 

Oral doxycycline 200 
mg daily for up to 12 
months 

Nonrandomised 12-month prospective cohort 
study offering 5 interventions (based on 
participant preference and shared decision 
making): oral doxycycline 200 mg daily; oral 
clindamycin and rifampicin both 300 mg twice 
daily for 10 weeks, extended for longer in some 
cases; laser treatment targeting hair follicles; 
deroofing; and conventional surgery. 

No serious adverse events were reported. In the doxycycline arm, 
nine gastrointestinal adverse events and one episode of fever 
occurred over follow-up, and treatment discontinuation due to 
adverse effects occurred in eight participants (35%).  

Adherence declined substantially over time: among the 23 
participants who initiated doxycycline, treatment receipt was 52% 
at 3 months (n=12), 57% at 6 months (n=13), 26% at 9 months 
(n=6), and 17% at 12 months (n=4). 
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Footnotes:  
a Studies published prior to 2023 that were captured through the effectiveness and adherence search were also assessed and included for adverse event 
outcomes where eligible. 

  

Santos-
Lobato et al 
(2023)35 

People with 
Parkinson’s disease 
(study on 
dyskinesia) (N=8) 

Doxycycline 200 mg 
daily for 12 weeks 

Single-arm, open-label, phase 2 study 

No serious AEs reported. Dyspepsia most common and mostly 
mild; no discontinuations attributed to dyspepsia. One participant 
had moderate abdominal pain persisting several months. 

Wu et al 
(2025)36 

Patients with 
moderate-to-severe 
rosacea, Shanghai, 
China (n=38 in 
doxycycline arm) 

Doxycycline 100 mg 
daily for 8 weeks for 
rosacea treatment 

Prospective, randomised, evaluator-blind 
controlled study comparing photodynamic 
therapy versus doxycycline; follow-up to 24 
weeks 

Treatment-emergent adverse events occurred in 39.5% of 
participants receiving doxycycline (15/38). The most common 
were gastrointestinal discomfort (23.7%; 9/38), infection (7.9%; 
3/38), dizziness/headache (5.3%; 2/38), and menstrual delay 
(2.6%; 1/38).  

One participant discontinued due to severe abdominal pain, which 
resolved after stopping doxycycline. No serious adverse events 
were reported. 
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Table 5. Microbiome outcomes related to doxycycline prophylaxis and long-term doxycycline use 

Study Population and setting Intervention/exposure Design (AMR-relevant analysis) Main findings 

Langelier et al 
(2024)37 
DoxyPEP Study 

MSM and TGW participating in 
the DoxyPEP RCT; substudy of 
n=100 doxyPEP arm and N=50 
SOC arm 

DoxyPEP 
Trial-linked microbiome substudy with 
longitudinal metagenomic sequencing 
and resistome profiling over 6 months 

Overall microbial diversity and taxonomic 
composition remained stable over 6 months. 

Manoharan-
Basil et al 
(2026)38 
DoxyPEP Study 

MSM and TGW participating in 
the DoxyPEP RCT; N=150 
selected based on sample 
availability for metagenomic 
analysis 

DoxyPEP (dose-dependent exposure) 
categorized as 0 doses, > 0-20 doses, 
and > 20 doses per 6 months. 

Trial-linked microbiome substudy with 
longitudinal change-point analysis of 
resistome and microbiome 

Only limited, taxon-specific changes in 
microbiome composition detected. 

Chu et al 
(2025)39 
DoxyPEP Study 

MSM and TGW participating in 
the DoxyPEP RCT; substudy of 
n=100 doxyPEP arm and N=50 
SOC arm 

DoxyPEP use (median number of 
doxyPEP doses taken since baseline) 

Trial-linked microbiome substudy with 
longitudinal metagenomic analysis 
 
DNA-seq data were analysable from 127 
samplesderived from 89 participants, 
and RNA-seq data were analysable 
from86 samples derived from 70 
participants 

No significant changes in alpha diversity, 
beta diversity, total bacterial mass, or 
taxonomic composition despite resistome 
enrichment. 

Knodel et al 
(2025)40 
DuDHS Study 

MSM on HIV PrEP participating 
in the DuDHS doxyPrEP RCT 
(subset with longitudinal 
samples n=41) 

DoxyPrEP: 100 mg daily for 12 
months 

Longitudinal 16S rRNA sequencing at 
baseline, week 24, week 48 with 
resistome assessment 

Minimal changes in overall microbiome 
composition. No significant changes in taxa 
or genus-level alpha/beta diversity; small 
(<10%) decrease in phylum-level alpha 
diversity in immediate arm only. 
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Table 6. Antimicrobial resistance associated with doxycycline prophylaxis and long-term doxycycline use 

Study 
Population and 
setting 

Intervention/exposure 
Design (AMR-relevant 
analysis) 

Pathogen Main findings 

Studies assessing AMR in STI pathogens and commensal bacteria among doxyPEP/PrEP cohorts 

Luetkemeyer 
et al (2023)3 
DoxyPEP Study 

MSM and transgender 
women, USA (N=501) 

 DoxyPEP: 200 mg ≤72 h 
after condomless sex  

Nested culture-based 
resistance surveillance 
within randomized trial 

N. gonorrhoeae 
S. Aureus 

Tetracycline-resistant N. gonorrhoeae detected in 38% of 
post-enrolment isolates in doxyPEP vs 12% in standard care 
(limited cultures).  

Doxycycline-resistant S. aureus detected in 16% vs 8% 
respectively; overall prevalence low. No cephalosporin 
resistance observed. 

Luetkemeyer 
et al (2025)9 
DoxyPEP Study 
OLE 

MSM & transgender 
women, USA (n=637; 
411 initially 
randomised to 

doxyPEP) 

 DoxyPEP: 200 mg ≤72 h 
after condomless sex  

Longitudinal resistance 
surveillance across 
randomized and open-label 
phases 

N. gonorrhoeae 
C. trachomatis 
S. Aureus 
MSRA 
 

Tetracycline resistance in N. gonorrhoeae in 27% of isolates 
during doxyPEP vs 24% during standard care; high-level 
resistance in 10% during doxyPEP.  

Doxycycline-resistant S. aureus increased significantly with 
doxyPEP use (HR 3.89). No increase in MRSA or 
cephalosporin resistance.  

All cultured C. trachomatis isolates remained tetracycline-
susceptible. 

Bercot et al 
(2021)12 
IPERGAY Study 

MSM on HIV PrEP, 
France. Subset of 
IPERGAY participants 
tested for MG at 
baseline and 6 months 
(n=210) 

DoxyPEP: 200 mg ≤72 h 
post-sex (preferably ≤24 
h) 

Nested molecular 
resistance analysis within 
randomized trial 

M. genitalium  

The all-site prevalence of MG at baseline was 10.5% (6.3% 
in urine samples, 4.3% in anal swabs, 0.5% in throat swabs) 
and remained unchanged at 6 months whether or not PEP 
was used: 9.9% overall, 10.2% with PEP, 9.6% without.  

The overall rate of MG resistance (prevalent and incident 
cases) to azithromycin and fluoroquinolones was 67.6% and 
9.1%, respectively, with no difference between arms.  

An in vivo mutation of the MG 16S rRNA, which could be 
associated with tetracycline resistance, was observed in 
12.5% of specimens tested. 

Bercot et al 
(2025)41 
DOXYVAC 
Study 

MSM on PrEP, France 
(N=1,101) 

DoxyPEP: 200 mg ≤72 h 
post-sex; factorial with 
4CMenB vaccine 

Multicentre culture-based 
resistance surveillance 
within RCT 

N. gonorrhoeae 
C. trachomatis 
MSRA 
ESBL-E. coli 

All N. gonorrhoeae isolates tetracycline-resistant; high-level 
resistance significantly higher in doxyPEP arm (36% vs 13%). 
No tetracycline resistance detected in C. trachomatis.  

No significant change in MRSA or ESBL-producing E. coli 
between arms. 
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Stewart et al 
(2023)10  
dPEP Kenya 
Study 

Cisgender women on 
PrEP, Kenya (N=449, 
n=224 to doxyPEP 
arm) 

DoxyPEP: 200 mg ≤72 h 
post-sex (max 200 
mg/day) 

Nested molecular 
resistance substudy within 
randomized trial 

N. gonorrhoeae 
C. trachomatis 
 

tet(M) gene conferring high-level tetracycline resistance in 
N. gonorrhoeae was present in 100% of samples at baseline 
and follow-up in both arms. No tetracycline resistance 
detected in C. trachomatis. Effectiveness limited by low 
adherence. 

Grennan et al 
(2025)11  
DuDHS Study 

MSM & transgender 
women, Canada 
(N=52) 

DoxyPrEP: 100 mg daily 
(with daily TDF/FTC for 
HIV PrEP) 

Longitudinal colonization 
and resistance surveillance 
within doxyPrEP trial 

S. Aureus 

Emergent doxycycline-resistant S. aureus observed in 
several participants, particularly in immediate doxyPrEP 
arm.  

Persistent carriage noted in some individuals. STI pathogen 
resistance not the primary outcome. 

Palacios et al 
(2025)18 
PRIDOX study 

MSM & transgender 
women on PrEP, 
Málaga Spain (n=197 
initiated doxyPEP) 

DoxyPEP in routine care 
Prospective culture-based 
resistance surveillance 
cohort 

N. gonorrhoeae 
MSRA 
ESBL-E. coli 

No significant difference in tetracycline resistance in N. 
gonorrhoeae between doxyPEP users and non-users (~43% 
vs 46%).  

MRSA and ESBL-producing E. coli prevalence remained low 
and unchanged. 

Soge et al 
(2025)42 

DoxyPEP users vs non-
users, USA 

DoxyPEP exposure 
Cross-sectional colonization 
surveillance with resistance 
phenotyping 

S. Aureus 
Group A 
Streptococcus 

Higher prevalence of tetracycline-resistant S. aureus and 
GAS among doxyPEP users, particularly among those using 
>3 doses/month. Any doxyPEP use was not associated with 
resistance, suggesting dose effect. 

Studies assessing changes in gut resistome 

Langelier et al 
(2024)37 
DoxyPEP Study 

MSM and TGW 
participating in the 
DoxyPEP RCT; 
substudy of n=100 
doxyPEP arm and 
N=50 SOC arm 

DoxyPEP 

Trial-linked microbiome 
substudy with longitudinal 
metagenomic sequencing 
and resistome profiling 
over 6 months 

Gut antimicrobial 
resistance genes 
(ARGs) 

DoxyPEP use was associated with a significant increase in 
tetracycline resistance genes in the gut resistome over 6 
months.  

No significant increases were observed in non-tetracycline 
ARG classes.  

Manoharan-
Basil et al 
(2026)38 
DoxyPEP Study 

MSM and TGW 
participating in the 
DoxyPEP RCT; N=150 
selected based on 
sample availability for 
metagenomic analysis 

DoxyPEP (dose-
dependent exposure) 
categorized as 0 doses, 
> 0-20 doses, and > 20 
doses per 6 months. 

Trial-linked microbiome 
substudy with longitudinal 
change-point analysis of 
resistome and microbiome 

Gut resistome 
enrichment 

A clear dose-dependent increase in tetracycline resistance 
genes was observed, with a threshold at approximately 65 
doxycycline doses over 6 months above which significant 
ARG enrichment occurred.  

Chu et al 
(2025)39 
DoxyPEP Study 

MSM and TGW 
participating in the 
DoxyPEP RCT; 
substudy of n=100 

DoxyPEP use (median 
number of doxyPEP 
doses taken since 
baseline) 

Trial-linked microbiome 
substudy with longitudinal 
metagenomic analysis 
 
DNA-seq data were 

Gut resistome 
(metagenomic + 
metatranscriptomic 
ARGs) 

DoxyPEP use over 6 months was associated with a 
significant increase in the proportional abundance and 
expression of tetracycline resistance genes in the gut 
resistome (metagenome: 46% to 51%; metatranscriptome: 
4% to 15%), with evidence of a dose-response relationship.  



 42 

doxyPEP arm and 
N=50 SOC arm 
 

analysable from 127 
samplesderived from 89 
participants, and RNA-seq 
data were analysable 
from86 samples derived 
from 70 participants 

No significant increases were observed in other resistance 
gene classes.  

 

Knodel et al 
(2025)40 
DuDHS Study 

MSM on HIV PrEP 
participating in the 
DuDHS doxyPrEP RCT 
(subset with 
longitudinal samples 
n=41) 

DoxyPrEP: 100 mg daily 
for 12 months 

Longitudinal 16S rRNA 
sequencing at baseline, 
week 24, week 48 with 
resistome assessment 

ARG abundance 
Modest increases in tetracycline resistance genes were 
observed, but without major community-level disruption. 
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Appendix 1. Search syntax 
 

Search 1: Effectiveness and 
adherence 
 
Doxycycline AND prophylaxis 
terms 
 
AND  
 
STI terms 
 

((("doxycycline" OR "doxycyclin*") AND ("pre exposure 
prophylaxis" OR "post exposure prophylaxis" OR "pre exposure 
prophylaxis" OR "post exposure prophylaxis” OR "preexposure 
prophylaxis" OR "postexposure prophylaxis"))) OR ("doxyPEP" 
OR "doxy pep" OR "doxyPrEP” OR "doxy prep" 
OR "doxy pep" OR "doxy prep"))  
AND  
("sexually transmitted diseases" OR "sexually transmitted 
disease*"OR "sexually transmitted infection*" OR "sti" 
OR "std” OR "syphilis" OR "syphilis" OR "chlamydia" OR 
"chlamydia" OR "gonorrhea" OR "gonorrh*ea" OR "treponema 
pallidum" OR "Neisseria gonorrhoeae" OR "Mycoplasma 
genitalium" OR "Mycoplasma genitalium") 

Search 2: Adverse events 
 
Doxycycline terms 
AND 
Adverse reaction terms 
 
Limit 2023-2025 

“doxycycline”  
AND  
(“adverse reaction”  
OR “adverse event”  
OR “side effect”) 

Search 3: AMR 
 
Anti-microbial resistance 
AND 
Other terms 
AND 
Doxy 
AND 
Doxy Prophylaxis Terms 
 
 
Limit 2023-2025 

("drug resistance, microbial"[MeSH Terms] OR "anti-microbial 
stewardship"[All Fields] OR ("Antimicrobial resistance"[All Fields] 
OR "AMR"[All Fields]) OR ("staphylococcus aureus"[All Fields] OR 
"streptococcus pneumoniae"[All Fields] OR "enteric 
pathogens"[All Fields] OR "shigella"[All Fields] OR 
"salmonella"[All Fields] OR "Mycoplasma genitalium"[All Fields] 
OR "malaria prophylaxis"[All Fields] OR "gonorrhoeae"[All Fields] 
OR "chlamydia"[All Fields] OR "treponema pallidum"[All Fields] 
OR "syphilis"[All Fields])) AND ("doxycycline"[MeSH Terms] OR 
"doxycyclin*"[All Fields] OR ("Vibramycin"[All Fields] OR 
"Periostat"[All Fields]) OR ((("pre exposure prophylaxis"[MeSH 
Terms] OR "post exposure prophylaxis"[MeSH Terms] OR "pre 
exposure prophylaxis"[All Fields] OR "post exposure 
prophylaxis"[All Fields] OR "preexposure prophylaxis"[All Fields] 
OR "postexposure prophylaxis"[All Fields] OR ("doxyPEP"[All 
Fields] OR "doxy pep"[All Fields] OR "doxyPrEP"[All Fields] OR 
"doxy prep"[All Fields] OR "doxy pep"[All Fields] OR "doxy 
prep"[All Fields])) AND ("doxycycline"[MeSH Terms] OR 
"doxycyclin*"[All Fields])) OR ("doxyPEP"[All Fields] OR "doxy 
pep"[All Fields] OR "doxyPrEP"[All Fields] OR "doxy prep"[All 
Fields] OR "doxy pep"[All Fields] OR "doxy prep"[All Fields]))) 
AND "long-term"[All Fields] 
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Appendix 2. Inclusion criteria 
 
Effectiveness  
ASHM Proposed Question: Among adults (16 years and older) at risk of bacterial STIs, what is the 
effectiveness of doxycycline PrEP or PEP in preventing laboratory-confirmed STIs? 

Population  Adults 16 years or older  

Intervention  Doxycycline-PrEP or Doxycycline-PEP for prevention of STIs 
Comparator  “No treatment”, placebo, or standard of care without doxy-PrEP/PEP 

Outcome Incidence of bacterial sexually transmitted infections, namely: 

• Neisseria gonorrhoeae 

• Treponema pallidum 

• Chlamydia trachomatis infection 

• Mycoplasma genitalium. 

Studies  Randomised controlled trials, non-randomised controlled including quasi-
experimental, including observational analytical cohort, case-control, and 
cross-sectional studies 

Excludes  Case reports, case series, conference abstracts, narrative, expert opinion, 
policy, reviews (systematic, scoping or literature) 

Type of Review Effectiveness (Primary question) 
 
 

Adherence   
ASHM proposed question: What is the reported adherence to doxycycline PrEP or PEP regimens for 
the prevention of STIs in adults, and what factors influence adherence?  

Population  Adults 16 years or older  
Intervention  Doxycycline-PrEP or Doxycycline-PEP for prevention of STIs 

Comparator   

Outcome Adherence rates (self-reported, doxy levels in plasma)   
Barriers and facilitators to adherence 

Studies  Randomised controlled trials, non-randomised controlled including quasi-
experimental, observational analytical cohort, case-control, and cross-sectional 
studies 

Excludes  Case reports, case series, conference abstracts, narrative, expert opinion, policy, 
reviews (systematic, scoping or literature) 

Approach:  Secondary question to question 1: From the studies identified what are the 
reported adherence rates and factors that influence adherence.   
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Adverse Events  
ASHM Proposed question: What are the reported adverse events or harms associated with long-
term doxycycline use for treatment or prevention? 

Population  Adults 16+ years 

Intervention  Long-term use of doxycycline for any medical indication including Doxy-PrEP 
AND Doxy-PEP 
Long term = 8 > weeks duration 

Comparator  NA 

Outcome Adverse / events/harms 
Gut microbiome  

Studies  Randomised controlled trials, non-randomised controlled including quasi-
experimental, observational analytical cohort, case-control, and cross-sectional 
studies 

Excludes  Case reports, case series, conference abstracts, narrative, expert opinion, policy, 
reviews (systematic, scoping or literature) 

 
 

AMR 
ASHM Proposed Question: Does long-term use of doxycycline impact antimicrobial resistance in STI 
(Neisseria gonorrhoeae, Treponema pallidum, Chlamydia trachomatis infection, Mycoplasma 
genitalium) or other bacteria? 

Population  Adults 16+ years receiving long-term exposure to doxycycline for prevention 
(e.g. PrEP, PEP, malaria prophylaxis, acne, rosacea) or treatment (of any 
indication)  

Intervention  Long-term (8 weeks or greater) doxycycline use  

Comparator  No doxycycline exposure, less than 8 weeks doxycycline exposure, or 
intermittent exposure (less than 8 weeks) or alternative management 

Outcome Incidence of antimicrobial resistance e.g.  
i) STI pathogens (e.g. Neisseria gonorrhoeae, Treponema pallidum, 

Chlamydia trachomatis infection, Mycoplasma genitalium) 
ii) Opportunistic bacteria (e.g. staphylococcus aureus,  

Studies  Experimental studies, quasi-experimental studies, observational analytical 
cohort, case-control, cross-sectional studies 

Excludes  Case reports, case series, conference abstracts, narrative, expert opinion, policy, 
reviews (systematic, scoping or literature) 
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Appendix 3. Risk of bias assessment 
Table S1. RoB 2 summary for randomised studies and trial-linked substudies 

Study Outcome domain(s) Design Tool Overall 
judgement Brief rationale 

Bolan et al. 2015 
Effectiveness; 
adherence; adverse 
events 

Open-label pilot RCT RoB 2 Some 
concerns 

Open-label design and very small sample; objective adherence measure reduces outcome-
measurement bias; randomisation likely adequate but limited reporting and imprecision. 

Molina et al. 2018 
(IPERGAY) 

Effectiveness; 
adherence; adverse 
events 

Open-label RCT RoB 2 Low Large randomised trial with objective STI outcomes and robust follow-up; open-label nature 
introduces limited concern for behavioural change, but overall bias likely low. 

Bercot et al. 2021 
(IPERGAY substudy) 

Effectiveness (M. 
genitalium); AMR Nested substudy within open-label RCT RoB 2 Some 

concerns 
Randomised parent trial strengthens internal validity, but small substudy sample selection 
and limited outcome events create some concern. 

Stewart et al. 2023 (dPEP 
Kenya) 

Effectiveness; 
adherence; adverse 
events; AMR 

Open-label RCT RoB 2 Some 
concerns 

Objective outcomes and comparator arm are strengths; open-label design and substantial 
non-adherence raise concern for deviations from intended intervention and missing 
biologic adherence data in subsets. 

Luetkemeyer et al. 2023 
(DoxyPEP Study) 

Effectiveness; 
adherence; adverse 
events; AMR 

Open-label multicentre RCT RoB 2 Low Large randomised trial with objective STI outcomes and robust follow-up; open-label nature 
introduces limited concern for behavioural change, but overall bias likely low. 

Molina et al. 2024 
(DOXYVAC) 

Effectiveness; 
adherence; adverse 
events 

Open-label factorial RCT RoB 2 Low Large randomised trial with objective STI outcomes and robust follow-up; open-label nature 
introduces limited concern for behavioural change, but overall bias likely low. 

Luetkemeyer et al. 2025 
(DoxyPEP OLE/final RCT 
report) 

Effectiveness; 
adherence; adverse 
events; AMR 

RCT plus open-label extension RoB 2 Some 
concerns 

Randomised phase remains robust, but pooled analyses including open-label extension 
introduce potential post-randomisation behavioural change and selection bias. 

Grennan et al. 2025 
(DuDHS) 

Effectiveness; 
adherence; adverse 
events; AMR 

Open-label immediate-versus-delayed 
randomised trial RoB 2 Some 

concerns 
Randomised comparison and objective measures are strengths; however small sample and 
limited event counts reduce certainty. 

Langelier et al. 2024 Microbiome Nested microbiome substudy within RCT RoB 2 Some 
concerns 

Linked to a randomised trial with objective laboratory outcomes; however, inclusion was 
restricted to a subset of participants with available samples, introducing potential selection 
bias. 

Chu et al. 2025 Gut resistome Nested metagenomic/metatranscriptomic 
substudy within RCT RoB 2 Some 

concerns 

Linked to a randomised trial with objective molecular outcomes and longitudinal sampling; 
however, analyses were restricted to a subset of participants with available samples, 
introducing potential selection bias. 

Manoharan-Basil et al. 
2026 Gut resistome Nested dose-response substudy within RCT RoB 2 Some 

concerns 

Linked to a randomised trial with objective sequencing outcomes; however, exposure was 
defined post-randomisation based on cumulative dose, introducing potential bias due to 
deviations from intended intervention and selection into dose categories. 

Knodel et al. 2025 Microbiome / ARGs Nested substudy within randomised 
doxyPrEP trial RoB 2 Some 

concerns 

Linked to a randomised trial with objective laboratory outcomes; however, analyses were 

restricted to a subset of participants with available samples and small sample sizes, 
introducing potential selection bias and imprecision. 

Atefi et al. 2025 Adverse events (indirect 
safety evidence) Double-blind RCT RoB 2 Low 

Randomised, double-blind trial with systematic adverse event ascertainment and 
appropriate comparative design; no major sources of internal bias identified. Indirectness 
to the doxyPEP population is considered a certainty issue rather than a risk of bias concern. 

Bhatia et al. 2025 Adverse events (indirect 
safety evidence) Phase 3 double-blind RCTs RoB 2 Low 

Randomised, double-blind trial with systematic adverse event ascertainment and 
appropriate comparative design; no major sources of internal bias identified. Indirectness 
to the doxyPEP population is considered a certainty issue rather than a risk of bias concern. 

Cho et al. 2025 Adverse events (indirect 
safety evidence) Open-label randomised trial RoB 2 Some 

concerns 

Randomised trial with systematic adverse event ascertainment and appropriate 
comparative design; however, the open-label design introduces potential bias in co-
intervention delivery and adverse event attribution due to lack of blinding. 
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Table S2. ROBINS-I summary for non-randomised comparative studies 
Study Outcome domain(s) Design Tool Overall judgement Brief rationale 

Traeger et al. 2025 Effectiveness 
Retrospective EHR cohort with 
within-person pre/post and 
non-user comparison 

ROBINS-I Moderate 
Observational cohort with within-person and comparator analyses; however, 
residual confounding by indication (history of STIs) and time-varying confounding 
remain possible, although the analytic design partially mitigates bias. 

Lewis et al. 2025 Effectiveness 
Observational cohort 
comparison plus within-user 
pre/post 

ROBINS-I Moderate 
Observational cohort with within-person and comparator analyses; however, 
selection into doxyPEP and differential testing behaviour introduce potential 
bias, and confounding is only partially addressed. 

Osmundson et al. 2025 Effectiveness Retrospective EHR pre/post 
study ROBINS-I Moderate 

Observational pre-post study without a strong concurrent control; susceptible to 
secular trends, changes in testing behaviour. 

Spinelli et al. 2025 Effectiveness 
Controlled interrupted time-
series with contemporaneous 
non-user control 

ROBINS-I Moderate 
Controlled interrupted time-series with a contemporaneous comparator; 
however, residual time-varying confounding and co-interventions during 
implementation remain possible. 

Huang et al. 2025 Effectiveness 
Prospective cohort with within-
person pre/post and matched 
comparison 

ROBINS-I Moderate 
Observational cohort with within-person and matched comparator analyses; 
propensity matching improves comparability, but early-adopter selection and 
residual confounding likely remain. 

Palacios et al. 2025 
Effectiveness; 
adherence; adverse 
events; AMR 

Prospective pre/post cohort ROBINS-I Moderate Prospective follow-up is a strength, but no true non-doxyPEP comparator for 
main analyses and potential selection/testing differences remain. 

Abe et al. 2025 
Effectiveness; 
adherence; adverse 
events 

Retrospective within-person 
cohort ROBINS-I Serious Very small uncontrolled pre/post cohort with potential confounding, selection 

bias, and unstable effect estimates. 

Rossotti et al. 2025 Adherence Cross-sectional survey ROBINS-I Serious Cross-sectional survey with self-selected participants and self-reported 
adherence measures; highly susceptible to selection bias and measurement bias. 

Teker et al. 2025 Adherence Cross-sectional survey ROBINS-I Serious Cross-sectional survey with volunteer sampling and self-reported adherence 
measures; highly susceptible to selection bias and exposure misclassification. 

Van Baelen et al. 2025 Adherence Cross-sectional survey ROBINS-I Serious Cross-sectional survey with self-selected participants and self-reported regimen 
classification; highly susceptible to selection bias and measurement bias. 

Traeger et al. 2024 Adherence Cross-sectional survey ROBINS-I Serious Cross-sectional survey with convenience sampling and self-reported adherence 

measures; highly susceptible to selection bias and recall bias. 

Chen et al. 2025 Adverse events Multicentre retrospective 
cohort ROBINS-I Moderate Retrospective ascertainment may miss milder events, but outcome definition 

was clinically clear and temporally linked to exposure. 

Eljaaly et al. 2023 Adverse events (indirect 
safety evidence) 

Retrospective observational 
cohort ROBINS-I Moderate Dose and age comparisons are informative, but retrospective design and 

incomplete confounder control remain limitations. 

Ingram et al. 2024 Adverse events (indirect 
safety evidence) 

Non-randomised prospective 
preference-based cohort ROBINS-I Serious Treatment selection by preference/shared decision-making introduces serious 

confounding and differential discontinuation risk. 

Wu et al. 2025 Adverse events (indirect 
safety evidence) 

Prospective evaluator-blind 
controlled study ROBINS-I Moderate Non-randomised comparative allocation leaves moderate confounding risk 

despite prospective follow-up. 

Luetkemeyer et al. 2025 (AMR 
OLE analyses) AMR 

Longitudinal resistance 
surveillance across randomised 
and open-label phases 

ROBINS-I Moderate AMR analyses during open-label periods are susceptible to post-randomisation 
selection and differential exposure accumulation. 

Bercot et al. 2025 AMR Culture-based surveillance 
nested in RCT ROBINS-I Moderate Comparative sampling is useful, but cultured-isolate availability is selective and 

outcome numbers are limited. 

Soge et al. 2025 AMR Cross-sectional colonisation 
surveillance ROBINS-I Serious Cross-sectional exposure classification and selection of sampled individuals limit 

causal interpretation; dose-response signal is hypothesis-generating. 
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Table S3. EPOC summary for interrupted time-series and ecological studies 
Study Outcome domain(s) Design Tool Overall judgement Brief rationale 
Spinelli et al. 2025 Effectiveness Controlled interrupted time-series 

with contemporaneous non-user 
comparator 

EPOC Moderate Controlled interrupted time-series with a contemporaneous comparator 
and extended follow-up; however, findings remain susceptible to co-
interventions, changes in testing practices, and residual differences 
between users and non-users. 

Sankaran et al. 2025 Effectiveness Jurisdiction-level ecological 
interrupted time-series 

EPOC High Ecological interrupted time-series supporting a temporal association; 
however, the ecological design, concurrent policy and behavioural 
changes, and absence of individual-level exposure data limit causal 
attribution. 

Liu et al. 2024 Effectiveness Citywide ecological interrupted 
time-series 

EPOC High Ecological interrupted time-series providing an early signal of post-
guideline change; however, short follow-up and reliance on ecological 
outcome data increase susceptibility to secular trends and concurrent 
changes. 

Jarolimova et al. 2025 Effectiveness Clinic-level before-after ecological 
implementation analysis with 
seasonal adjustment 

EPOC High Before-after ecological implementation analysis with seasonal 
adjustment; however, the absence of a concurrent control series and 
potential changes in clinic population, testing intensity, and prescribing 
limit causal inference. 

 
 
 
Table S4. CASP summary for qualitative studies 

Study Outcome domain(s) Design Tool Overall judgement Brief rationale 
Fredericksen et al. 2024 Adherence In-depth qualitative interviews 

nested within DoxyPEP trial 
CASP Good quality Clear qualitative aims, appropriate interview design, and coherent 

analytical approach; findings are well-supported by the data. Limitations 
relate to transferability beyond trial participants and limited reporting of 
researcher reflexivity. 

Kwach et al. 2025 Adherence Longitudinal in-depth interviews 
plus focus groups within dPEP 
Kenya Study 

CASP Good quality Clear qualitative aims, appropriate longitudinal interview and focus group 
design, and coherent analytical approach; findings are well-supported by 
rich contextual data. Limitations relate to potential social desirability bias 
and limited reporting of researcher reflexivity. 

Ehsan et al. 2024 Adherence  In-depth qualitative interviews 
from a national internet-recruited 
cohort 

CASP Moderate quality Appropriate exploratory design and useful insights into perceived 
adherence challenges, but only one participant had prior doxyPEP use, so 
findings are more informative about anticipated rather than experienced 
adherence. 
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