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WHO global progress report on HIV, viral hepatitis and sexually transmitted infections 2021; https://www.cdc.gov/std

28% ↑
• Gonorrhea: threat of increasing incidence of antimicrobial resistance 
• Syphilis: increase in heterosexual networks with congenital syphilis

74 million

36 million

60 million

86 million

23 million

96 million

WHO estimates more than 374 million 
new curable STIs each year

Sustained Increases in Sexually Transmitted Infections 
in US and worldwide 



Doxycycline Post-Exposure Prophylaxis (doxy-PEP)

• Why Doxycycline? 
• Safe, well tolerated, and inexpensive
• Active against chlamydia (CT) & syphilis
• Some resistance in gonorrhea (GC)- ≈20% of US isolates, higher in other 

settings
• However: 

• Not used as 1st line treatment for GC 
• unknown how much activity needed for PEP

• Three recent RCTs: 
• Investigated doxy-PEP efficacy to reduce bacterial STI’s
• Impact of intermittent doxy use on drug resistance, in STIs and other 

bacteria) 



MSM & TGW
living with HIV
(planned n = 390) No PEP

Month             0               3                  6                  9                 12

2:1 randomization

Intervention: Open label doxycycline 200mg taken as 
PEP within 72 hours after condomless sexual contact

Maximum of 200 mg every 24 hours 

STI testing

Doxy PEP

No PEP
Month             0               3                  6                  9                 12

STI testing

Doxy PEPMSM & TGW
on HIV PrEP

(planned n = 390)

Inclusion criteria:
- Male sex at birth
- Living with HIV or on PrEP
- ≥ 1 STI in past 12 months
- Condomless sex with ≥  1 male 

partner in past 12 months

STI Testing: Quarterly 3 site GC/CT 
testing + RPR, GC culture before 
treatment

Sites: San Francisco & Seattle HIV 
& STI clinics



Primary Endpoint: STI incidence per quarter

Risk reduction in STI 
incidence/quarter (95% CI)

PrEP 66%
(54% - 76%)

Living with 
HIV

62%
(40% - 76%)

Total 65% 
(54% - 73%)

30.5% 
(39/129)

11.8% 
(36/305)

31.9% 
(82/257)

10.7% 
(61/570)

all p< 0.0001



Gonorrhea 

Chlamydia 

Syphilis 

Individual quarterly STI 
incidence by study arm & 

cohort

Risk reduction in each STI per 
quarter (95% CI)

PrEP PLWH

GC
55%

(35%-68%)
p<0.0001

57%
(29%-74%)

p=0.001

CT
88%

(75%-95%)
p<0.0001

74%
(43%-88%)

p=0.0007

Syphilis
87%

(41%-97%)
p=0.0084

77%
(-71%, 96%)

p=0.095
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DoxyVAC summary 
DOXYVAC 
Molina et al  

Slide courtesy Chase Cannon 



DPEP Kenya Trial
• 18% had an STI at enrollment
• 27% annual STI incidence 
• 109 new STIs

– 50 doxy-PEP
– 59 standard of care

• 78% were C trachomatis
– 35 doxy-PEP
– 50 standard of care

Jenell Stewart, NEJM 12/2023 Slide 10

Bottom line: 
• Adherence likely an issue; high self-reported adherence but in a random sample of 50 

participants assigned to doxy-PEP, only 29% had doxycycline detected in hair samples.
• Need more data to understand effectiveness and role of doxy-PEP in cis-gender women

NO difference in STI incidence between the two arms



What we 
know 

DoxyPEP works very well to prevent STI’s in 
MSM with consistent results in two RCTs 

↓ Each bacterial STI – less effective 
against gonorrhea 

DoxyPEP : Need to treat about 5 people to prevent a 
quarter with an STI, in a population with a high STI 
incidence (30% per quarter)

Safe & well tolerated 

Low adherence in cis-gender women 
may explain lack of efficacy- need more 
data in this population 



Slide courtesy Stephanie Cohen 



Sustained reduction of STIs during Open Label 
Extension of DoxyPEP study 





What we 
are still 
learning 

Antimicrobial resistance impact: 
-> Will existing TCN-resistance affect doxy-PEP 
efficacy against GC?
-> Impact on off-target bacteria like Staph aureus, 
commensal Neisseria, and the gut microbiome 
-> Impact on other STIs: CT, Syphilis, M. gen



Slide adapted from 
Beatrice Berçot

Does NOT address the potential impact of doxy-PEP use driving GC resistance;  
requires population based surveillance and longer follow-up  



p = 0.78 p = 0.08

p < 0.01
p = 0.11

Commensal Neisseria: >60% with baseline doxycycline resistance

• No change in resistance in doxy-PEP arm.

• 20% absolute ↓ in resistance in control arm.

20% point↓

Luetkemeyer et al, CROI 2023



p = 0.15
p < 0.01

p = 0.16
p < 0.01

S. aureus: 8% absolute increase in doxycycline resistance 
(doxy-R) in doxy-PEP arm

• Doxy-R low in both arms; imbalance 
at baseline.

• 8% absolute increase in resistance in 
doxy-PEP arm from baseline.

8% point↑



Chu et al CROI 2024

Doxy-PEP Impact on Gut Microbiome 

• 45% of the antibiotic resistance 
genes by mass were already TCN-
resistant genes at study entry

• Active TCN-resistant gene expression 
increased with doxy-PEP use

• No other antimicrobial class 
resistance genes increased

• Clinically significance of increased 
gene expression not clear 



DoxyPEP Conclusions 

• Doxy-PEP could be impactful in reducing STI rates while developing STI 
vaccines 

• Not an intervention intended for all MSM & TW, rather a focused 
intervention for those at highest risk of STIs 

• Consistent, strong evidence that doxy-PEP is highly effective for MSM/TW for 
chlamydia and syphilis

• Shared decision-making with MSM & TW about their need/risk, evidence about 
efficacy, what is known about AMR

• Use over time may change as STI risk changes 
• Part of comprehensive STI/HIV prevention that is under the user’s control
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Next steps
• Need better tools for GC reduction 
• Need data to inform use in cis-gender women & men who have sex with women
• Important to balance the known efficacy of doxy-PEP for MSM & TW with unknowns 

about AMR
• Guidelines for use are important to avoid use of ineffective antibiotics, provide 

guidance on populations that will benefit most, and to provide a summary of the 
evidence. 

• Critical to get additional data on AMR during doxy-PEP implementation
• Monitor impact on AMR in STIs, bystander bacteria and microbiome

• Monitor access to doxy-PEP, uptake and persistence in sentinel cities and address 
equitable utilization during roll-out

• Consider “doxy-PEP to need ratio” similar to PrEP to need ratio to ensure reaching those with 
highest need 

• Evaluate impact on population STI rates



Slide courtesy Stephanie Cohen 
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