
Medication Prophylaxis

Medication Prophylaxis
1. HIV post-exposure prophylaxis (PEP)
2. HIV pre-exposure prophylaxis (PrEP)
3. Doxy-PEP



What is Doxy-PEP?

• Doxycycline 200mg by mouth up to 72 hours after a condomless sexual encounter at any 
anatomic site



Does Doxy-PEP Prevent STIs? 



Does Doxy-PEP Prevention STIs? 

• Luetkemeyer AF, Donnell D, Dombrowski JC, et al. Postexposure Doxycycline to Prevent 
Bacterial Sexually Transmitted Infections. N Engl J Med. 2023;388(14):1296-1306. 
doi:10.1056/NEJMoa2211934



DoxyPEP Trial

• Design: Multicenter, open-label, 
randomized, controlled, trial 

• Inclusion
– Men who have sex with men or  

Transgender women
– Taking HIV PrEP or Living with HIV
– Bacterial STI (chlamydia, gonorrhea, 

syphilis) in the past 12 months
– Condomless sex with ≥ 1 male partner 

in past 12 months

• Intervention: 200 mg of doxycycline up to 
72 hours after condomless sex
– Max 200mg every 24 hours

• Luetkemeyer AF, Donnell D, Dombrowski JC, et al. Postexposure Doxycycline to Prevent 
Bacterial Sexually Transmitted Infections. N Engl J Med. 2023;388(14):1296-1306. 
doi:10.1056/NEJMoa2211934



Doxy-PEP Prevents STIs

HIV PrEP Cohort PWH Cohort

• Luetkemeyer AF, Donnell D, Dombrowski JC, et al. Postexposure Doxycycline to Prevent 
Bacterial Sexually Transmitted Infections. N Engl J Med. 2023;388(14):1296-1306. 
doi:10.1056/NEJMoa2211934



Doxy-PEP Prevents STIs

• The combined 
incidence of 
gonorrhea, chlamydia, 
and syphilis was lower 
by two thirds (65%) 
with Doxy-PEP than 
with standard care

• Luetkemeyer AF, Donnell D, Dombrowski JC, et al. Postexposure Doxycycline to Prevent 
Bacterial Sexually Transmitted Infections. N Engl J Med. 2023;388(14):1296-1306. 
doi:10.1056/NEJMoa2211934



DoxyVac Trial

• Design: Multicenter, 2x2 factorial, open-
label, randomized, controlled, trial 

• Inclusion:
– MSM on PrEP > 6 months 
– Enrolled in ANRS Prevenir Study
– Bacterial STI in prior 12 months 
– No STI symptoms

• Intervention: 200 mg of doxycycline up to 
72 hours after condomless sex
– Max 200mg every 24 hours

1. Molina JM, Bercot B, Assoumou L, et al. Doxycycline prophylaxis and meningococcal group B 
vaccine to prevent bacterial sexually transmitted infections in France (ANRS 174 DOXYVAC): a 
multicentre, open-label, randomised trial with a 2 × 2 factorial design. Lancet Infect Dis. 
2024;24(10):1093-1104. doi:10.1016/S1473-3099(24)00236-6



IPERGAY Trial

• Design: Multicenter, open-label, 
randomized, controlled, trial 

• Inclusion:
– MSM on PrEP (age >18)
– Enrolled in ANRS IPERGAY Study
– Condomless sex with men

• Intervention: 200 mg of doxycycline up to 
72 hours after condomless sex

• Molina JM, Charreau I, Chidiac C, et al. Post-exposure prophylaxis with doxycycline to prevent 
sexually transmitted infections in men who have sex with men: an open-label randomised 
substudy of the ANRS IPERGAY trial. Lancet Infect Dis. 2018;18(3):308-317. 
doi:10.1016/S1473-3099(17)30725-9



Doxy-PEP Prevents Chlamydia and Syphilis

• Molina JM, Charreau I, Chidiac C, et al. Post-exposure prophylaxis with doxycycline to prevent 
sexually transmitted infections in men who have sex with men: an open-label randomised 
substudy of the ANRS IPERGAY trial. Lancet Infect Dis. 2018;18(3):308-317. 
doi:10.1016/S1473-3099(17)30725-9



DoxyPEP Prevents STIs in DoxyVac

• Molina JM, Bercot B, Assoumou L, et al. Doxycycline prophylaxis and meningococcal group B 
vaccine to prevent bacterial sexually transmitted infections in France (ANRS 174 DOXYVAC): a 
multicentre, open-label, randomised trial with a 2 × 2 factorial design. Lancet Infect Dis. 
2024;24(10):1093-1104. doi:10.1016/S1473-3099(24)00236-6



dPEP Trial - Does Doxy-PEP Work in Women?

• Design: Open-label, randomized, 
controlled, trial 

• Inclusion
– Cis-gender women
– Age 18-30
– Has a current prescription for PrEP

• Intervention: 200 mg of doxycycline within 
72 hours after condomless sex

• Stewart et al DOXYVAC CROI 2023 Abstract 121
• Oware K, Adiema L, Rono B, et al. Characteristics of Kenyan women using HIV PrEP enrolled 

in a randomized trial on doxycycline postexposure prophylaxis for sexually transmitted infection 
prevention. BMC Womens Health. 2023;23(1):296. Published 2023 Jun 3. doi:10.1186/s12905-
023-02413-0



Doxy-PEP Did Not Prevent STIs in Females

• Overall STI incidence was 27 per 100 person-
years

• 109 incident STI events detected: 
– 50 in the doxy-PEP arm
– 59 in the standard-of-care arm 
– RR 0.88; 95% CI, 0.60-1.29; P = .51

• Women assigned to doxy-PEP reported 
coverage of 78% of sex acts

• Among 50 randomly selected participants in 
the doxycycline-PEP group, doxycycline was 
detected in 58 of 200 hair samples (29.0%).

https://www.nejm.org/doi/full/10.1056/NEJMoa2304007



Doxy-PEP Did Not Prevent STIs in Females

• In a Doxy-PEP study among cisgender 
women in Kenya, there was no impact of 
doxycycline postexposure prophylaxis on 
incident STIs

https://www.nejm.org/doi/full/10.1056/NEJMoa2304007



More To Come

• Syphilaxis (Australia) - “An antibiotic every day or two antibiotic pills after sex”

– Comparing Doxycycline PrEP vs PEP

• CTN 313: The DaDHS Trial – “Daily doxycycline or placebo”

– Comparing Doxycycline PrEP vs placebo

• DISCO - Comparing Doxycycline PrEP vs PEP

• FoXXy Doxy – ATN/HPTN trial in persons assigned female at birth



What We Know About Doxy-PEP From Trials

• Doxycycline post-
exposure prophylaxis 
(PEP) is safe and well 
tolerated

• Doxy-PEP prevents STIs 
in MSM and transgender 
women

• Doxy-PEP did not prevent 
STIs in cis-women in the 
dPEP study



San Francisco

• Presented at 2024 STI Prevention Conference



Seattle Washington (Kings County Sexual Health 

• Presented at 2024 STI Prevention Conference



Boston (Fenway)

• Presented at 2024 STI Prevention Conference



Boston (Fenway)

• Presented at 2024 STI Prevention Conference



What Do We Know About The Risks of 
Doxy-PEP?



Doxy-PEP Concerns

• However, even if these results are encouraging, they 
should be taken with great caution:

1. Previous trials of antibiotic prophylaxis have shown 
only limited and transient benefits

2. Risk compensation…might offset early benefits

3. Antibiotic prophylaxis might change the presentation 
of STIs

4. Impact of doxycycline use on the microbiome remains 
to be assessed

• Might select for antibiotic resistance outside the 
field of STIs

• The greatest fear is by far the risk of selection of 
doxycycline resistance to chlamydia and   
syphilis

• Siguier M, Molina JM. Doxycycline Prophylaxis for Bacterial Sexually Transmitted Infections: 
Promises and Perils. ACS Infect Dis. 2018;4(5):660-663. doi:10.1021/acsinfecdis.8b00043



Clinical Questions

• How will Doxy-PEP impact sexual 
behavior? 

• DoxyPEP  and DoxyVAC

– No impact on sexual behavior

– Changes in sexual behavior could 
impact Doxy-PEPs effectiveness 



Clinical Questions

• Antibiotic prophylaxis may change the 
presentation or diagnosis of STIs

• No data so far

• Notable concern about the impact on 
syphilis serological testing

– Partial treatment

– Delayed diagnosis

– False negatives



Antimicrobial Resistance Concerns

1. Antimicrobial Resistance in STIs

1. Treponema pallidum

2. Chlamydia trachomatis 

3. Mycoplasma Genitalium

4. Neisseria Gonorrhea

2. Antimicrobial Resistance in other bacterial species

1. Commensal bacteria

• Kong FYS, Kenyon C, Unemo M. Important considerations regarding the widespread use of 
doxycycline chemoprophylaxis against sexually transmitted infections. J Antimicrob Chemother. 
2023;78(7):1561-1568. doi:10.1093/jac/dkad129



Limited Antibiotics in the Pipeline

• Butler MS, Henderson IR, Capon RJ, Blaskovich MAT. Antibiotics in the clinical pipeline as of 
December 2022. J Antibiot (Tokyo). 2023;76(8):431-473. doi:10.1038/s41429-023-00629-8



Antimicrobial Resistance 

Chlamydia
• No clinical resistance to tetracyclines in 

Chlamydia trachomatis 

• Tetracycline resistance has been seen in 
C.suis (pigs)
– tetC (efflux pump)

Syphilis
• No clinical resistance to tetracyclines in 

Treponema pallidum

• Widespread macrolide resistance was 
seen with a single-point mutation

• Benamri I, Azzouzi M, Sanak K, Moussa A, Radouani F. An overview of genes and mutations 
associated with Chlamydiae species' resistance to antibiotics. Ann Clin Microbiol Antimicrob. 
2021;20(1):59. Published 2021 Sep 3. doi:10.1186/s12941-021-00465-4

• Beale MA, Marks M, Sahi SK, et al. Genomic epidemiology of syphilis reveals independent 
emergence of macrolide resistance across multiple circulating lineages. Nat Commun. 
2019;10(1):3255. Published 2019 Jul 22. doi:10.1038/s41467-019-11216-7



Antimicrobial Resistance – M. Genitalium 

• Mycoplasma genitalium
– Previously an “emerging” STI
– Persistent urethritis in men and women
– Test using first-void urine or urethral 

swab, send for NAAT 
– Treatment based on testing availability

• Intrinsically resistant to:

– Cell wall and folic acid inhibitors

• High resistance rates to:

–  Protein synthesis inhibitors 

• Macrolides 77%

• Tetracyclines, 60%

– Nucleic acid synthesis inhibitors 

• quinolones, 90%



Antimicrobial Resistance – M. Genitalium 

Read TRH, Fairley CK, Murray GL, et al. Outcomes of Resistance-guided 
Sequential Treatment of Mycoplasma genitalium Infections: A Prospective 
Evaluation. Clin Infect Dis. 2019;68(4):554-560. doi:10.1093/cid/ciy477



Antimicrobial Resistance - Gonorrhea 

• Risk of resistance to 
tetracyclines 
(doxycycline) in 
gonorrhea

• Risk of cross 
resistance to other 
antimicrobials 
including beta-lactams 
like Ceftriaxone

Mortimer TD, Grad YH. A genomic perspective on the near-term impact of 
doxycycline post-exposure prophylaxis on Neisseria gonorrhoeae antimicrobial 
resistance [published online ahead of print, 2023 May 4]. Clin Infect Dis. 
2023;ciad279. doi:10.1093/cid/ciad279



Antimicrobial Resistance - Commensals 

• Limited data from small prospective 
studies may suggest that oral tetracyclines 
for 2–18 weeks increase resistance in 
subgingival, gastrointestinal and upper 
respiratory tract flora.

• Truong R, Tang V, Grennan T, Tan DHS. A systematic review of the impacts of oral tetracycline 
class antibiotics on antimicrobial resistance in normal human flora. JAC Antimicrob Resist. 
2022;4(1):dlac009. Published 2022 Feb 15. doi:10.1093/jacamr/dlac009



Antimicrobial Resistance – DoxyPEP Study

• Luetkemeyer AF, Donnell D, Dombrowski JC, et al. Postexposure Doxycycline to Prevent 
Bacterial Sexually Transmitted Infections. N Engl J Med. 2023;388(14):1296-1306. 
doi:10.1056/NEJMoa2211934



Antimicrobial Resistance – DoxyVac Study

• Molina et al DOXYVAC CROI 2023 Abstract 119
• Liu AY, Buchbinder SP. CROI 2023: Epidemiologic Trends and Prevention for HIV and Other 

Sexually Transmitted Infections. Top Antivir Med. 2023;31(3):468-492.



Doxy-PEP Harms Summary

Well known side effects:

• Gastrointestinal distress

• Photosensitivity

• Pill esophagitis

Growing understanding:

• No resistance seen with 
chlamydia and syphilis

• Decreased colonization 
with S. Aureus but 
increased GAS

• Growing resistance to 
Doxycycline in STIs 
(GC) and commensals 
(S. Aureus)

Unknowns:

• Impact on M. Gen

• Impact on the 
microbiome 

• Impact on STI 
presentations

• Cross-resistance with 
other antibiotics



Implementation Questions

• Traeger MW, Mayer KH, Krakower DS, Gitin S, Jenness SM, Marcus JL. Potential impact of 
doxycycline post-exposure prophylaxis prescribing strategies on incidence of bacterial sexually 
transmitted infections [published online ahead of print, 2023 Aug 18]. Clin Infect Dis. 
2023;ciad488. doi:10.1093/cid/ciad488

• Who should be given 
Doxy-PEP?

• What is the proper 
interval for STI testing 
for individuals on 
Doxy-PEP?

• How does Doxy-PEP 
Impact STI Treatment?



Who should be given DoxyPEP?

The most efficient 
prescribing strategies 
were based on STI 
history rather than HIV 
status or PrEP use.

Traeger MW, Mayer KH, Krakower DS, Gitin S, Jenness SM, Marcus JL. Potential impact of 
doxycycline post-exposure prophylaxis prescribing strategies on incidence of bacterial sexually 
transmitted infections [published online ahead of print, 2023 Aug 18]. Clin Infect Dis. 2023;ciad488. 
doi:10.1093/cid/ciad488



Doxy-PEP Will Increase Doxycycline Usage

• “Fully balancing doxy-PEP consumption 
…would require restricting prescriptions 
to a group with an incidence of 7·8 
infections per person year…

• Doxycycline consumption in the USA will 
increase with the introduction of doxy-PEP, 
even when accounting for the reduction in 
antibiotics used

• Monitoring changes in antibiotic 
consumption, disease incidence, and 
burden of resistance will be important to 
understand the effects of doxy-PEP

• https://www.thelancet.com/journals/lanmic/article/PIIS2666-5247(23)00314-
2/fulltext#articleInformation



Current BASHH Recommendations

• “Importantly, it remains the case that 
doxycycline taken as PEP or pre- exposure 
prophylaxis (PrEP) for STIs is not 
endorsed by BASHH or UKHSA”

• Kohli M, Medland N, Fifer H, Saunders J. BASHH updated position statement on doxycycline as 
prophylaxis for sexually transmitted infections. Sex Transm Infect. 2022;98(3):235-236. 
doi:10.1136/sextrans-2022-055425



• “Doxy-PEP should be considered primarily for the prevention of 
syphilis in GBMSM who are at risk of this STI, although for some 
individuals the reduction in chlamydia, and the lesser reduction of 
gonorrhoea might be important.”

– Some stakeholders held the view that Doxy-PEP should be 
considered only for the prevention of syphilis in GBMSM….

• GBMSM with concurrent male and cisgender female sexual partners 
or other sexual partners with a uterus, recognising the additional 
health risks posed by chlamydia, gonorrhoea and syphilis for 
people with a uterus.

• Doxy-PEP users should be assisted to maximise the benefits of Doxy-
PEP while minimising overall antibiotic use. 

– For example, if a Doxy-PEP user tends to have multiple sexual 
partners during weekends but few during the week, then a single 
Monday morning dose of 200mg Doxy-PEP should adequately cover 
their STI risk, rather than multiple doses over the weekend

Australian Recommendations

https://ashm.org.au/about/news/doxy-pep-statement/#:~:text=infections%20(STI).-
,Among%20gay%2C%20bisexual%2C%20and%20other%20men%20who%20have%20sex%20with,to
%20varying%20levels%20of%20tetracycline



Eligibility - CDC Guidelines 

• https://www.cdc.gov/mmwr/volumes/73/rr/rr7302a1.htm



Testing Intervals

• Workowski KA, Bachmann LH, Chan PA, et al. Sexually Transmitted Infections Treatment 
Guidelines, 2021. MMWR Recomm Rep. 2021;70(4):1-187. Published 2021 Jul 23. 
doi:10.15585/mmwr.rr7004a1

• Who should be given 
DoxyPEP?

• What is the proper 
interval for STI testing for 
individuals on Doxy-PEP?

• How does Doxy-PEP 
Impact STI Treatment?



STI Treatment

• Workowski KA, Bachmann LH, Chan PA, et al. Sexually Transmitted Infections Treatment 
Guidelines, 2021. MMWR Recomm Rep. 2021;70(4):1-187. Published 2021 Jul 23. 
doi:10.15585/mmwr.rr7004a1

• Who should be given 
DoxyPEP?

• What is the proper interval 
for STI testing for 
individuals on Doxy-PEP?

• How does Doxy-PEP 
Impact STI Treatment?



How Do I Provide Doxy-PEP?



Eligibility - CDC Guidelines 



Initial Visit

• Screen for sexually transmitted infections (STIs) as indicated:
– HIV Testing
– Gonorrhea/Chlamydia NAAT testing (including extra-genital)
– Syphilis testing
– Hepatitis testing
– Vaccination status
– Counsel on 

• Prevention strategies
• Risks and harms of Doxy-PEP 

– As well as using it for it’s intended purpose
• Drug-drug interactions (antacids, cations)



Doxy-PEP Harms

Well known side effects:

• Gastrointestinal distress

• Photosensitivity

• Pill esophagitis

Growing understanding:

• Decreased colonization 
with S. Aureus but 
increased GAS

• Growing resistance to 
Doxycycline in STIs 
(GC) and commensals 
(S. Aureus)

Unknowns:

• Impact on the 
microbiome 

• Impact on STI 
presentations

• Cross-resistance with 
other antibiotics



How Do I Prescribe Doxy-PEP?

Doxycycline Monohydrate 100mg tabs
Take 2 tabs by mouth as needed every 24 hours

Take 2 capsules by mouth, once daily as needed (take within 72 hours 
of condomless sex),  

Take no more then 2 capsules in any 24 hour period. Take with water 
and remain upright for 30 mins after taking

Dispense: #60 tabs
Refills: 0



How Do I Prescribe Doxy-PEP?

Hyclate or Monohydrate

• Hyclate – cheaper

• Monohydrate – less GI 
distress



How Do I Prescribe Doxy-PEP?

• Detailed instructions



How Do I Prescribe Doxy-PEP?

• Dispense and refills

• 25% of patients used >= 
10 doses per month



How Do I Prescribe Doxy-PEP?



Patient Decision Aids 



Patient Decision Aids 



How Do I Follow Patients on Doxy-PEP?

Follow-up
• Visits every 3-6 months

– Repeat HIV and STI screening 
– Assess for side effects
– Repeat counseling
– Re-assess need for prevention 

modalities
– Prescribe as appropriate

Treatment As Needed
– Treat as per the 2021 STI Guidelines

• Consider in-person and exam 
and deferring empiric treatment 
for “exposure”

 



Clinical Conundrums

• What do I do if?

– My patients test comes back positive for chlamydia after I’ve prescribed Doxy-PEP?

– My patient is taking Doxy-PEP incorrectly

– My patient’s partner was diagnosed with an STI



Marcus

• Marcus starts Doxy-PEP



• Return to clinic 4 weeks later

• “It hurts when I pee, and I have a lot of green discharge”
• Labs repeated

– Plus, gonorrhea culture

• Treated with Gentamicin and Azithromycin

Marcus Comes Back



Marcus’s Results

Lab results:

HIV Ab/Ag - Negative

Urine GC/CT – GC positive

Pharyngeal GC/CT – GC positive

Rectal GC/CT – negative

RPR – 1:16
- 1:128 – 10 weeks ago, 1:32 4 weeks ago



Marcus’s Gonorrhea Culture

Lab results:

Azithromycin – susceptible (MIC 0.125)

Ciprofloxacin – resistant (MIC 1)

Ceftriaxone – susceptible (MIC 0.016)

Cefixime – Susceptible (48mm)

Tetracycline – resistant (MIC 12)



Tetracycline Resistant Gonorrhea

• Will it work for prophylaxis?

• What else can you offer him?



Does 4CMenB Vaccine Prevent Gonorrhea?

Pop: MSM living with HIV

Efficacy: 44% (9-65%)

Location: Italy 

Pop: Age 16 - 23

Efficacy: 40% (23-53%)

Location: USA (East Coast)

Pop: Teens and Young Adults

Efficacy: 46% (24-66%) 

Location: USA (West Coast)
Raccagni AR, Galli L, Spagnuolo V, et  al. Meningococcus B Vaccination Effect iv eness Against Neisseria gonorrhoeae Inf ect ion in 

People Living With HIV : A Case-Control Study . Sex Transm Dis. 2023;50(5) :247-251. doi:10.1097/OLQ.0000000000001771

Abara W E, Bernstein KT, Lewis FMT, et al. Eff ect iveness of a serogroup B outer membrane v esicle meningococcal v accine against  

gonorrhoea: a retrospective observational study . Lanc et Infect  Dis. 2022;22(7):1021-1029. doi:10.1016/S1473-3099(21)00812-4

Brux voort KJ, Lewnard JA , Chen LH, et al. Prev ent ion of Neisseria gonorrhoeae W ith M eningococcal B Vaccine: A Matched Cohort 
Study in Southern Calif ornia [published c orrect ion appears in Clin Infec t Dis. 2023 Jan 11;:]. Clin Inf ect  Dis. 2023;76(3):e1341-

e1349. doi:10.1093/cid/ciac436

Pop: College students

Efficacy: 47% (13%-68%)

Location: Australia 



Why Would 4CMenB Prevent N. Gonorrhea

• Meningococcal serogroup B (MenB)-4C 
vaccine

– 57 proteins were predicted to be 
surface expressed (outer membrane 
proteins [OMPs]) 

– Majority of OMPs showed high 
sequence identity between the 2 
bacterial species

• Evgeny A Semchenko, Aimee Tan, Ray Borrow, Kate L Seib, The Serogroup B Meningococcal 
Vaccine Bexsero Elicits Antibodies to Neisseria gonorrhoeae, Clinical Infectious Diseases, 
Volume 69, Issue 7, 1 October 2019, Pages 1101–1111, https://doi.org/10.1093/cid/ciy1061



DoxyVac Study Published

• https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(24)00236-6/fulltext

”…we did not show efficacy of the 4CmenB 
vaccine for gonorrhoea.”



STI Prevention Summary

• We are in an era of STI prevention choice and patients should be aware of their options

• Doxy-PEP

– Doxy-PEP works to prevent STIs in men who have sex with men and transgender 
women living with and without HIV

– Doxy-PEP did not work to prevent STIs in persons assigned female at birth in the 
Kenyan study

– There remain unknowns about the overall impact, risks, and unintended consequences of 
Doxy-PEP that potential users should be aware of (Shared Decision Making)

• Flexibility is key, management will change as we learn more

• Research is needed to help us better understand the risks and benefits of different STI 
prevention modalities



Questions
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