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Context 
 

¶ The number of cases and the rates of 
reportable sexually transmitted infections 
(STIs) (gonorrhea, chlamydia and 
syphilis) in Canada have steadily 
increased over the last decade (based on 
the most recent data from 2021), with: 
o chlamydia case counts and rates 

increasing between 2012 and 2019, 
decreasing slightly between 2019-
2021, but still with an overall high rate 
of infection of 273.2 cases per 100,000 
population (1) 

o 
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High-level summary of key findings 
 
Evidence identified 

¶ We identified 494 articles and included 20 studies (with one study having two publications), of which: 
o nine studies addressed the primary question about effectiveness 
o 14 studies addressed the secondary question about acceptability and adherence 
o three Studies addressed both questions 
o eight were randomized studies 

�ƒ four randomized control trials (RCTs) assessing Doxy-PEP, three with finished data analysis 
�ƒ two RCTs assessing HIV PrEP and used as indirect evidence for outcomes of acceptability 

�ƒ two pilots, one assessing Doxy-PrEP (finished data analysis) and one assessing Doxy-PEP (unfinished data 
analysis) 

o eight were observational studies, cross-sectional (n=7), cohort (n=1) 
o three were modelling studies 
o one was a qualitative study 

¶ The risk of bias: 
o in randomized studies was assessed as low (n=3), some concerns (n=3), high (n=1) and not assessed in the 

studies with unfinished data analysis (n=2) 
o in observational studies was assessed as moderate (n=3), serious (n=3) and critical (n=2) 
o in the qualitative study was low (8/10 items were assessed as high quality) 
o in modelling studies (n=3) was not performed 

¶ We performed meta-analyses for all comparisons, by each condition, outcome, and subgroup of infections by 
anatomical location, and we retained a pooled analysis when the heterogeneity was lower than 40% (I2 estimator).  

 
Key findings in relation to effectiveness  

¶ No studies with finished data analysis included transgender men. 
¶ Overall, Doxy-PEP was effective in reducing the incidence of any bacterial STI among cisgender gbMSM and 

TGW taking HIV PrEP or living with HIV. 
¶ One randomized study reported no effectiveness of Doxy-PEP in reducing the incidence of any bacterial STI 

among CGW
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o Disaggregated by anatomical location, the pooled effect of two studies found Doxy-
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Background  
 
The number of cases and the rates of 
reportable sexually transmitted 
infections (STIs) (gonorrhea, 
chlamydia and syphilis) in Canada 
have steadily increased over the last 
decade (based on the most recent data 
from 2021). Specifically: 

¶ chlamydia case counts and rates 
increasing between 2012 and 2019, 
decreasing slightly between 2019-
2021, but still with an overall high 
rate of infection of 273.2 cases per 
100,000 population 

¶ gonorrhea case counts and rates 
increasing by 124% between 2012-
2021 

¶ syphilis case counts and rates 
rapidly increasing by 410% between 
2012-2021.(1) 

 
While high overall, these increases in 
cases and rates of STI also 
disproportionately affect some groups 
more than others, including: 

¶ adolescents and young adults, 
particularly cisgender women 
(CGW) 

¶ gay, bisexual and other men who 
have sex with men (gbMSM) 

¶ transgender and gender diverse 
individuals  

¶ some First Nations, Inuit and Métis 
communities  

¶ African, Caribbean and Black 
communities and other racialized 
communities 

¶ people living with HIV 

¶ people on HIV PrEP  

¶ sex workers  

¶ people who use drugs 

¶ people who have experienced 
incarceration.(2-20)  

 
This growing public health concern 
has focused attention on approaches 
to more effectively prevent STIs, 
particularly for the groups 

We retrieved candidate studies by searching: 1) PubMed, 2) Embase, 3) EBM 
Reviews via OVID, 4) pre-print servers (MedRxiv); and 5) ClinicalTrials.gov. We also 
included studies identified by subject-matter experts who reviewed the protocols and 
final report. Searches were conducted for studies reported in English, French, 
Spanish, Portuguese, Arabic and Chinese conducted with humans and published since 
database inception until 15 September 2023. Our detailed search strategy is included 
in Appendix 1.  
 
For efficacy/effectiveness outcomes, any experimental design such as interventional 
trials or observational designs including cohort, case-control, before-after studies, 
interrupted time-series and case series were considered for inclusion. For adherence 
and acceptability outcomes, we considered any study design, with particular emphasis 
on behavioural science and implementation research. For all outcomes, evidence 
syntheses were tracked, and any relevant primary studies from them were pulled out 
for our analysis. A full list of included studies is provided in Appendices 2 and 3. 
Studies excluded at the last stages of reviewing are provided in Appendix 4. 
 

Population of interest: Those disproportionately affected by STI including gay, 
bisexual and other men who have sex with men (gbMSM), transgender women 
(TGW), cisgender women (CGW), Indigenous women, sex workers, people living 
with HIV, people identified as being at high risk for STI (e.g., as determined through 
screening questions) and people taking HIV PrEP. 
 

Intervention and control/comparator: The interventions were: 1) Doxy-PrEP 
(Doxycycline 100 mg orally daily), and 2) Doxy-PEP (Doxycycline 200 mg orally 
within 24 hours to 72 hours of condomless sex). Interventions were compared with 
no prophylaxis, placebo, standard care or any other intervention. 
 

Primary outcomes: 1) Incidence of gonorrhea infections and chlamydia infections 
(including LGV) (disaggregated for pharyngeal, anal and genital locations), and 
syphilis infections; 2) time to first bacterial STI; 3) incidence of complications from 
bacterial STI, including but not limited to pelvic inflammatory disease (PID), 
congenital syphilis and hospitalization
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disproportionately affected by and/or at high risk for STI noted above. With this attention, evidence about the 
effectiveness of preventing HIV infections through HIV pre-exposure prophylaxis (PrEP) pharmaceuticals (21-23) 
has led to increasing interest in the potential of doxycycline PrEP (Doxy-PrEP) and post-exposure prophylaxis 
(Doxy-PEP) to prevent STIs.(26)  
 
However, while there is potential for Doxy-PEP and Doxy-PrEP for STI prevention, there is uncertainty about its 
effectiveness for populations, types of STI and infection location, as well as the influence of antimicrobial resistance 
(AMR) patterns.(27) As a result, it is unsurprising that there are conflicting recommendations for the use of Doxy-
PrEP and Doxy-PEP, with: 

¶ some key agencies not endorsing its use, including the United Kingdom (U.K.) Health Security Agency and the 
British Association for Sexual Health and HIV (28) and the International Antiviral Society �² USA Panel (29) 

¶ a number of agencies recommending Doxy-PEP prescribing for specific STIs (principally syphilis) and 
populations at highest risk of STIs (principally gbMSM), including the United States (U.S.) Centers for Disease 
Control,(30) the British Columbia Centre for Disease Control,(31) the San Francisco Department of Public 
Health,(32) Public Health Seattle and King County,(33) New York State Department of Health AIDS Institute 
(34) and the Australasian Society 
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¶ Three of the studies (four articles) described above also address adverse effects and serious adverse effects from 
the medications (24; 25; 36; 43) 

¶ 14 studies address the research question about acceptability and adherence 
o 10 reported on acceptability and have finished data analysis, which included cross-sectional studies (n=7),(44-

50) one survey within an RCT,(24) one qualitative study,(51) and one pilot study (52) 
o seven reported on adherence and have finished data analysis, which included randomized clinical trials 

(n=3),(24; 25; 36) randomized controlled pilot studies (n=2),(38; 53) cross-sectional studies (n=2),(45) and a 
cohort study (54) 

o two reported on acceptability and adherence: one randomized clinical trial (24) and one cross-sectional study 
(45) 

 
Two studies are still pending assessment, 
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men taking HIV PrEP (n=232, and a subset of n=210).(25; 43) One study included two cohorts of gbMSM and 
TGW who have sex with men, who were either living with HIV (n=194) or were taking HIV PrEP (n=360).(24) One 
study included gbMSM or TGW who have sex with men who had syphilis twice or more since their HIV diagnosis 
(n=25).(38) And the other study included non-pregnant cisgender women taking HIV PrEP.(36) 
 
As presented below in detail, we identified evidence for answering the primary outcomes 1 (incidence of gonorrhea 
infections, chlamydia infections and syphilis infections), 2 (time to first bacterial STI) and 4 (incidence of adverse 
effects) listed in Box 1, but not for primary outcome 3 (incidence of complications from bacterial STI).  
 
Primary outcome 1: Incidence of gonorrhea infections and chlamydia infections (including LGV) 
(disaggregated for pharyngeal, anal and urethral locations), and syphilis infections. 
 
Prevention of any STI 
 
Overall, two studies found Doxy-PEP to be effective for reducing the incidence of any STI,(24; 25) and one study 
found it to be ineffective (see Figure 2).(36) 
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Among people taking HIV PrEP, two studies found Doxy-PEP to not be effective in preventing total gonorrhea 
infections, one reported an RR of 1.59 [95% CI 0.79, 3.20] (36) and the other an RR of 0.71 [95% CI 0.47, 1.08].(25) 
One study found Doxy-PEP effective (RR 0.45 [95% CI 0.32,0.64]).(24) Disaggregated by anatomical location, 
pooled analysis of two studies (24; 25) found Doxy-PEP to be effective in reducing the incidence of urethral (RR 
0.18 [95% CI 0.07, 0.45], and rectal infections (RR 0.45 [95% CI 0.30, 0.68]) (see Figure 3). For pharyngeal 
gonorrhea, one study reported an RR of 0.50 [95% CI 0.32, 0.78],(24) and the other study reported an RR of 1.25 
[95% CI 0.61, 2.55].(25) For the endocervical location, one study reported an RR of 1.64 [95% CI 0.78, 3.47).(36)   
 
Among cisgender gbMSM and TGW living with HIV, one study found Doxy-PEP effective in reducing the 
incidence of gonorrhea at any anatomical location (RR 0.43 [95% CI 0.26, 0.71]).(24) One study in France (with an 
unfinished statistical analysis) reported Doxy-PEP to be effective (RR 0.56 [95% CI 0.38, 0.83]).(37) 
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One modelling study assessed intervention scenarios that varied Doxy-PEP uptake by 20, 40, 60, 80 and 100% in a 
population of sexual minority men, while assuming continued condom use and syphilis screening and treatment.(42) 
Under each intervention scenario, the study incorporated treatment adherence at the following levels: 0, 20, 40, 60, 
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Key findings in relation to the secondary questions (acceptability and adherence) 
 
We identified 10 studies reporting on findings related to acceptability (based on views and perceptions) (24; 44-51; 
53): three studies on acceptance of HIV PrEP (based on agreeing to receive it) (45; 54; 62) and seven studies provide 
findings about adherence.(24; 25; 36; 38; 43; 45; 54) 
 
Acceptability 
 
We identified 10 studies (24; 44-51; 53) reporting on acceptability views, which included seven cross-sectional 
surveys,(44-50) one survey within an RCT,(24) one qualitative study (51) and one pilot study.(53) Studies reporting 
acceptability focused primarily on views from gbMSM, with one study also including views of TGW (48) and another 
focused on anyone using or trying to access HIV PrEP.(50) Seven studies focused on acceptability of Doxy-PEP and 
Doxy-PrEP (24; 44; 46-48; 50; 51) while the remaining three studies focused on HIV PrEP (used as indirect 
evidence).(45; 49; 53) 
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trial arm randomized to receive Doxy-PEP reported it to be acceptable or very acceptable).(24) More studies are 
needed to substantiate whether the experience of taking Doxy-PEP affects its acceptability relative to the 
hypothetical acceptability, how acceptability translates into willingness, intention and ultimately adherence, and how 
characterizing the intervention itself in terms of preventing different STI moderates acceptability. 
 
Affective attitude  
 
Three studies (45; 49; 51) provided acceptability-related data relevant to affective attitudes (i.e., how someone feels 
about the intervention). One study focused on Doxy-PrEP,(51) and two studies focused on HIV PrEP.(45; 49) 
Concerns about stigma were reported in a subset of participants across studies (45; 49; 51) as were concerns about 
side effects on the gut microbiome and on antibiotic resistance.(51) Mitigating these specific barriers to acceptability 
appears warranted. No studies focused on Doxy-PEP. 
 
Burden 
 
Three studies, two focused on Doxy-PrEP (47; 51) and one focused on HIV PrEP,(45) reported on the amount of 
effort required, (45; 47; 51) with two studies describing preferred dosing schedules among participants (e.g., daily 
dose to build into routines).(47; 51) Barrier-related burden factors raised in one study focused on HIV PrEP (45) 
included concern about the frequency of follow
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borne infections 
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respondents to a survey of HIV PrEP users reported as using STI prophylaxis.(64) Two HIV PrEP studies assessed 
attendance to referral appointments for HIV PrEP,(45; 54) with self-reported attendance rates of 57% and 
objectively assessed attendance at 45%. 
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Study ID Research 
question 

addressed 

Geographical 
location 

Design Population Analysis Type of 
prophylaxis 

Risk of Bias 

Matser 2023 
(46) 

 
Status: 
preprint 

- Acceptability The 
Netherlands 

Cross-sectional 
with in a cohort 

MSM (n=593) Logistic regression analysis Doxy-PEP 
Doxy-PrEP 

ROBBINS: 
moderate risk 

Park 2021 (47) 
 
Status: 
published 

- Acceptability U.S. (Southern 
California) 

Cross-sectional MSM (n=212) and healthcare 
providers (n=76) with prescribing 
authority in Southern California 

Descriptive analysis Doxy-PEP 
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Table 2: Details of randomized studies addressing the effectiveness of doxycycline prophylaxis 
 

Study ID Time of 
recruitment 

Sample Follow-up Location of 
STI 

STI Intervention Comparison Outcomes 
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Study ID Time of 
recruitment 

Sample Follow-up Location of 
STI 

STI Intervention Comparison Outcomes 

No-PEP (n=170) Mycoplasma 
genitalium 

Grennan 
2021 (39) 

Unknown 52 HIV-negative 
MSM and TGW 
with prior syphilis  
Doxy-PEP (n=26) 
No-PEP (n=26) 

Every 3 
months for 1 
year 

Not 
disaggregated 

Chlamydia 
trachomatis 
Neisseria 
gonorrhoeae 
Treponema 
pallidum 

Immediate 
doxycycline 100 
mg daily x 48 
weeks 

Deferred 
doxycycline 100 
mg daily 
starting at week 
24 

¶ Incidence of at least one 
bacterial STI  

¶ Tolerability acceptability 

¶ Tetracycline resistance 

¶ Adherence  

¶ Microbiome change 

Stewart 2023 
(36) 

5 February 
2020 to 30 
October 2022 

449 18-to-30-year-
old cisgender 
women taking HIV 
PrEP  
Doxy-PEP (n=224) 
No-PEP (n=225) 

Quarterly 
follow-up, 
weekly SMS 
surveys on 
frequency of 
sex and Doxy 
use 

Vaginal Chlamydia 
trachomatis 
Neisseria 
gonorrhoeae 
Treponema 
pallidum 

 
Only 
disaggregate 
Chlamydia 

200 mg 
doxycycline within 
72 hours of 
condomless sex 

Standard care 
(quarterly STI 
testing and 
treatment after 
diagnosis) 

¶ Incidence of at least one 
bacterial STI  

¶ Time to a first episode of an 
STI 

¶ Incidence of HIV 

¶ Tetracycline resistance 

¶ Adverse events 
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Figure 1. Prisma Chart 
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Figure 2. Effectiveness of Doxy-PEP in reducing the incidence of any STI according to reports of the 
studies* 
 

*Notes: Pooled analysis was not provided for this outcome given a heterogeneity higher than 40%. The outcome in Luetkemeyer 2023 was 

the incidence of any infection per visit, for Molina 2018 the outcome was total infections per person, and for Stewart 2023 the outcome was 
any infection per person. 

 
 
Figure 3. Forest plot for the effectiveness of Doxy-PEP in reducing the incidence of gonorrhoea in the 
population taking HIV-PrEP* 
 

 
 
*Notes: Pooled analysis was not provided for pharyngeal and any location for this outcome given a heterogeneity higher than 40%. The 

outcome in Luetkemeyer 2023 was the incidence of any infection per visit, for Molina 2018 the outcome was total infections per person, and 

for Stewart 2023 the outcome was any infection per person and only for endocervical location. 
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Figure 5. Forest plot for the effectiveness of Doxy-PEP in reducing the incidence of syphilis in the 
population taking HIV-PrEP and living with HIV infection*   

 

 
 
*Notes: The outcome in Luetkemeyer 2023 was the incidence of any infection per visit, and for Molina 2018 the outcome was total infections 

per person. 
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Table 3. GRADE tables 
 
Question: Doxy-PEP compared to no PEP for prophylaxis of any bacterial STI (gonorrhea, chlamydia and syphilis) 
Setting: People taking HIV PrEP 
Bibliography: Luetkemeyer 2023, Molina 2018, Stewart 2023 

Certainty assessment �Œ���R�I���S�D�W�L�H�Q�W�V Effect 

Certainty Importance 
�Œ���R�I��

studies 
Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 
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Setting: People taking PrEP for HIV 
Bibliography: Luetkemeyer 2023, Molina 2018 

Certainty assessment �Œ���R�I���S�D�W�L�H�Q�W�V Effect 

Certainty Importance 

�Œ���R�I��
studies 

Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 
Doxy-PEP no PEP 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Incidence (follow-up: median 250 days) 

2 randomized 
trials 

not serious not serious not serious
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