
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 since it is not

100% protective

Antibiotic prophylaxis may change the presentation 

or diagnosis of STIs

• Notable concern about the impact on syphilis

serological testing

• Partial treatment

• Delayed diagnosis

• False negatives



Antimicrobial Resistance Questions

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



Doxy-PEP Will Increase Doxycycline Usage

• Projected increase in antibiotic use with 

Doxy-PEP rollout

– If 75% of eligible users adopt Doxy-

PEP: +2.52 million doses/month

– If 100% adopt: +3.36 million 

doses/month

• Targeting users with ≥2 STIs in 6 months 

reduces the increase to 0.18–0.24 million 

doses/month

• Doxy-PEP will increase Doxycycline 

usage, even when accounting for the 

reduction in antibiotics used

• Roster KIO, Grad YH. Estimating changes in antibiotic consumption in the USA with the 

introduction of doxycycline post-exposure prophylaxis. The Lancet Microbe [Internet]. 

2024;5(1):e9. Available from: http://dx.doi.org/10.1016/S2666-5247(23)00314-2



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



Doxy-PEP Increases Resistance Genes

• Metagenomic + transcriptomic analysis of 

rectal swabs (DoxyPEP trial)

– Compared doxy-PEP users (n=100) to 

controls (n=50) over 6 months

• Increased proportion and activity of 

tetracycline resistance genes (ARGs)

– Tetracycline ARGs: 46% → 51% 

(DNA); 4% → 15% (RNA)

– Strongest expression increase seen 

in participants taking >25 doses

– No increase in ARGs for other antibiotic 

classes

• No significant change in gut bacterial 

diversity or total bacterial mass

• Args T. Impact of doxycycline post-exposure prophylaxis for sexually transmitted infections on 

the gut microbiome and antimicrobial resistome. 2025;31(January). 



Doxy-PEP and Gonorrhea: A Tetracycline Resistance Surge

• Tetracycline resistance in Neisseria 

gonorrhoeae (NG), King County MSM 

(2017–2024)

– TetR stable until 2023, then rose from 

27% to 70%

– High-level tetR (HL tetR) rose from 2% 

(2021) to 65% (2024)

– Strongest associations with >3 doxy-

PEP doses/month

• Conclusion:

– Doxy-PEP likely accelerating 

tetracycline resistance in NG

– May limit doxy-PEP’s preventive value 

for gonorrhea

• Soge OO, Thibault CS, Cannon CA, McLaughlin SE, Menza TW, Dombrowski JC, et al. 

Potential Impact of Doxycycline Post-Exposure Prophylaxis on Tetracycline Resistance in 

Neisseria gonorrhoeae and Colonization with Tetracycline-Resistant Staphylococcus aureus 

and Group A Streptococcus. Clin Infect Dis [Internet]. 2025;1–9. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/40036749



Off-Target Effects: Resistant S. aureus and Group A Strep in Doxy-PEP Users

• Colonization in MSM sexual health clinic 

attendees (2023–2024)

– S. aureus overall colonization lower in 

Doxy-PEP users (27% vs 36%)

• Tetracycline-resistant S. aureus 

higher in Doxy-PEP users (18% vs 

8%)

– Group A Strep (GAS) colonization: 

higher in Doxy-PEP users (9% vs 4%)

• 82% of GAS isolates were 

tetracycline-resistant

• Conclusion:

– Doxy-PEP selects for tetracycline-

resistant off-target bacteria, even as it 

lowers overall colonization

• Soge OO, Thibault CS, Cannon CA, McLaughlin SE, Menza TW, Dombrowski JC, et al. 

Potential Impact of Doxycycline Post-Exposure Prophylaxis on Tetracycline Resistance in 

Neisseria gonorrhoeae and Colonization with Tetracycline-Resistant Staphylococcus aureus 

and Group A Streptococcus. Clin Infect Dis [Internet]. 2025;1–9. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/40036749



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.



Does Doxy-PEP Drive Ceftriaxone Resistance in Gonorrhea?

• Post hoc analysis from DoxyPEP trial 

– Correlation seen between tetracycline 

MIC and ceftriaxone/cefixime/penicillin 

MICs

• But only in participants not on 

Doxy-PEP

– Among Doxy-PEP users, no significant 

MIC correlation with cephalosporins

• Low culture recovery rates limit 

conclusions

• Majority of infections were 

rectal/pharyngeal, where culture yield is 

low

• Conclusion: No current signal that Doxy-

PEP is selecting for ceftriaxone resistance

• Vanbaelen T, Manoharan-Basil SS, Kenyon C. Doxy-PEP could select for ceftriaxone resistance 

in Neisseria gonorrhoeae. Lancet Infect Dis [Internet]. 2025;25(6):e316. Available from: 

http://dx.doi.org/10.1016/S1473-3099(25)00235-X



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:

How Do I Implement Doxy-PEP In My 

Practice?



Implementation – Who Should Get Doxy-PEP?



Implementation – Screening

• 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)



Implementation – Counseling

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



Patient Decision Aids 



Patient Decision Aids 



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?



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

• 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



How Do I Treat Patients With STIs Taking Doxy-PEP?

Treat As Needed

– Treat as per the 2021 STI Guidelines

• Exception: Consider in-person 

and exam and deferring empiric 

treatment for “exposure”

 

• 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



Clinical Conundrums

• What do I do if?

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

• Doxycycline 100mg by mouth twice daily for 7 days

– My patient is taking Doxy-PEP incorrectly

• Repeat counseling and provide documents to assist with taking it properly 

– My patient’s partner was diagnosed with an STI

• Assess if your patient took Doxy-PEP “appropriately” after every recent encounter 

with that partner

• Consider in person assessment and testing as opposed to empiric treatment



Audience Poll #5

Would you offer Marcus Doxy-PEP?

1. Yes

2. No



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?



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



Does 4CMenB Vaccine Prevent Gonorrhea?

• Abara WE, Kirkcaldy RD, Bernstein KT, Galloway E, Learner ER. Effectiveness of MenB-4C 

Vaccine Against Gonorrhea: A Systematic Review and Meta-analysis. J Infect Dis. 2025 Feb 

4;231(1):61-70. doi: 10.1093/infdis/jiae383. PMID: 39082700; PMCID: PMC11782638.



England Rolling Out MenB Vaccination



Audience Poll #6

Would you offer Marcus Men B vaccination?

1. Yes

2. No



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 gay, bisexual, and other men who have sex with 

men living with and without HIV

– Doxy-PEP did not work to prevent STIs in females in the dPEP 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)

• 4CMenB has not been shown in randomized controlled trials to reduce gonorrhea incidence

• 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



For more information please contact:
nycptc@cumc.columbia.edu

NYC STI Prevention Training Center (PTC)

The CDC-funded NYC STD Prevention Training Center at Columbia University 
provides a continuum of education, resources, consultation and technical 
assistance to health care providers, and clinical sites. Region: Ohio, Indiana, 
Michigan, New York, New Jersey, Puerto Rico & the US Virgin Islands 

 https://www.publichealth.columbia.edu/nycptc

Didactic Presentations 
Webinars, conferences, trainings
and grand rounds presentations to 
enhance and build knowledge

Technical Assistance
Virtual and on-site technical assistance 
regarding quality improvement, clinic 
implementation and best practices around 
sexual health provision

Clinical Consultation Warmline
Clinical guidance regarding STD cases; no 
identifying patient data is submitted 
www.stdccn.org 

Resources
Clinical guidance tools regarding the STD 
treatment guidelines, screening algorithms 
and knowledge books, such as the Syphilis 
Monograph. 
To download a copy please visit: 
http://bit.ly/SyphilisMonograph2019PTC

http://www.stdccn.org/
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