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Doxycycline Post-Exposure Prophylaxis (Doxy PEP) to Prevent Bacterial
Sexually Transmitted Infections (STIs)

Background
Doxycycline postexposure prophylaxis (doxy PEP) is a biomedical strategy with proven efficacy (Table 1) in preventing

bacterial sexually transmitted infections (STls) including syphilis, chlamydia and, to a lesser extent, gonorrhea among
cisgender gay, bisexual and other men who have sex with men (MSM) and transgender women (TW).%? Public Health —
Seattle & King County (PHSKC) issued guidelines for the use of doxy PEP in June of 2023.3 Since that time, the US
Centers for Disease Control and Prevention (CDC) released doxy PEP guidelines,* new studies and meta-analyses on doxy
PEP have been published and presented, and doxy PEP use has grown substantially in King County and elsewhere in the
US. These new guidelines update prior guidance to reflect new data and local experience.

Randomized trials conducted over the last decade found that doxy PEP was well tolerated and efficacious in preventing
syphilis, chlamydia, and gonorrhea among cisgender MSM and transgender women.%? In the US DoxyPEP trial, the
average participant took approximately 43 extra days of antibiotics over the course of a year to prevent 1.4 STI. The
number needed to treat with doxy PEP was 5 to prevent one STI per 3 months.> Fifty percent of prevented STIs were
gonorrhea, 43% were chlamydia, and 7% were syphilis; 70% of prevented STIs were asymptomatic. Of note, doxy PEP
was particularly effective in preventing syphilis — incidence decreased by 77% (range: 71-87%) across published trials;?
participants taking doxy PEP had 8.6-11.6 fewer episodes of syphilis per 100 person-years of follow up than participants
in the control groups.

Analyses from San Francisco, CA, where doxy PEP was implemented in late 2022, confirmed that doxy PEP decreased the
risk of syphilis and chlamydia — but not gonorrhea — among persons taking it and found that the population-level
incidence of syphilis and chlamydia among MSM and TW declined by 50% concurrent with the widespread roll-out of
doxy PEP.® Similarly, King County has seen a population-level decline in early syphilis among MSM of approximately 46%
since doxy PEP guidance was released in Seattle.” Other early adopter jurisdictions have also described similar trends in
effectiveness for STl reduction after doxy PEP implementation.®20 In over 2,250 adults on HIV PrEP in the Kaiser
Permanente Northern California system, doxy PEP use reduced the quarterly incidence of chlamydia by 79% and syphilis
by 80% in the year after initiation compared to the 24 months before initiation.’° In a cross-sectional analysis of
participants visiting the PHSKC Sexual Health Clinic (SHC) from 2023-2024, doxy PEP use was associated with a 44%
reduction in chlamydia and 46% reduction in syphilis positivity compared to persons not using doxy PEP.* The failure of
doxy PEP to significantly reduce the incidence of gonorrhea in each of these studies — an observation that differs from
the DoxyPEP and DOXYVAC trials — likely reflects a trend toward increasing tetracycline resistance in Neisseria
gonorrhoeae in some jurisdictions. As of the second quarter of 2024, 65% of isolates from MSM in King County had high-
level tetracycline resistance (Olusegun Soge, personal communication, Nov 2024). The initial trend toward increasing
tetracycline resistance in N. gonorrhoeae antedates the roll out of doxy PEP and may reflect increased use of doxycycline
for non-gonococcal urethritis (NGU), chlamydia and syphilis.



Since PHSKC issued its original guidelines, a CDC literature review and meta-analysis evaluating studies of daily
doxycycline use ranging between 8 weeks to >3 years concluded that gastrointestinal and dermatologic side effects are
relatively common in persons taking doxycycline, but that serious side-effects are uncommon and patients rarely
discontinue doxycycline due to side-effects.!? Analyses of rectal swabs from the US DoxyPEP trial also found that short-
term use of doxy PEP (i.e., 6 months) does not seem to change the diversity of the gut bacterial microbiome.'* However,
surveillance data from the PHSKC SHC suggest that doxy PEP use is associated with a decrease in Staphylococcus aureus
colonization but an increase in colonization with doxycycline-resistant, methicillin-sensitive S. aureus (MSSA).1*
Preliminary analyses also suggest that doxy PEP users are more frequently colonized with group A streptococcus than
non-users. The clinical significance, if any, of these findings is unknown.

In early June 2024, CDC released national doxy PEP guidelines.* Those guidelines largely agree with PHSKC’s prior
guidance, recommending that medical providers inform MSM about doxy PEP based on the highest grade (Al) level of
evidence, and highlight the need to ensure equitable access to doxy PEP.

Table 1. Results of randomized clinical trials of doxycycline PEP

Study (Location) STl rate* Relative Risk Absolute Risk Syphilis Rate \ Relative Risk Absolute risk
Doxy PEP No Doxy PEP Reduction Reduction Doxy PEP No Doxy PEP Reduction Reduction
IPERGAY 232 37.7 per 100 69.7 per 100 47% 32 per 100 3.7 per 100 12.9 per 100 73% 9.2 per 100
(Paris, France) person-years | person-years person years person-years | person-years person-years
DoxyPEP (Seattle & 501 10.7% per 31.9% per 65% 140 per 100 80% ~8.6 per 100
San Francisco, US) quarter quarter person years* person-years*
ANRS 1764 DOXYVAC 502 8.8 per 100 53.2 per 100 83% 44.4 per 100 2.9 per 100 14.5 per 100 79% 11.6 per 100
(Paris, France) person-years | person-years person years person-years | person-years person-years
dPEP Kenya 449 50 infections | 59 infections NS 9 per year
(Kisumu, Kenya) in 12 months | in 12 months

*Trials reported differing STl outcomes and time periods. ARNS IPERGAY = incidence of a first episode of gonorrhea, chlamydia, or syphilis per 100
person-years; DoxyPEP = gonorrhea, chlamydia, or syphilis per 3 months; ARNS DOXYVAC = cumulative incidence of chlamydia and/or syphilis per
100 person-years; dPEP Kenya = total number of gonorrhea or chlamydia infections

*DoxyPEP absolute risk reduction estimates are based on unpublished data.

Recommendations
1. Medical providers should discuss and offer to prescribe doxy PEP to patients if they meet all of the following
criteria:

a. Cisgender men, transgender women, or nonbinary people assigned male sex at birth, AND

b. Have sex with partners with a penis, AND
Condomless sex with multiple partners OR have a history of bacterial STl in the prior year.
Providers should prioritize persons diagnosed with more than one bacterial STl in the prior year
and/or persons with a history of early syphilis.

2. Evenin the absence of a recent bacterial STI, providers should consider offering patients doxy PEP on an episodic
basis when patients anticipate periods of increased sexual activity - for example, during travel, large social events,
and group sex events. Counseling should emphasize that doxy PEP may be especially useful for sex outside of a
patient’s usual sexual networks, sex with new or anonymous partners, when attending sex parties or engaged in
sex in venues like bathhouses or sex clubs, or when trading sex.

3. Medical providers should consider offering doxy PEP to cisgender women, transgender men and nonbinary
people assigned female sex at birth (AFAB) who are at particularly high risk for syphilis (e.g., persons with a
history of syphilis who use substances, are unstably housed or living homeless, and/or who engage in survival or
exchange sex). In the one randomized trial performed in cisgender women in Kenya, doxy PEP did not reduce the
risk of chlamydia or gonorrhea (syphilis is rare in Kenya).’> However, some women experienced Gl side effects in
the setting of food insecurity and doxycycline levels in the hair of some study participants were low, both
suggesting that low adherence to doxy PEP may, at least in part, explain the null findings.*>*® One multi-center case
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series of early adopter sites estimated approximately 0.6% of people prescribed doxy PEP were AFAB.*” A small
study involving 30 female sex workers in Tokyo, Japan, showed doxycycline pre-exposure prophylaxis (doxy PrEP)
reduced the combined risk of gonorrhea, chlamydia, and syphilis by 67%.8 Further, clinical experience using
doxycycline for treatment of other infections and data from a pharmacologic study indicate that doxycycline
reaches levels in genital tissue sufficient to inhibit these pathogens.'® See Counseling Guidance below for
information on doxy PEP use in pregnancy and lactation.

4. Counseling related to doxy PEP should include the following elements:
a) Evidence on the benefits of doxy PEP
b) The known side effects and potential toxicities of doxycycline
c) The known and potential but unknown risks of doxy PEP use on the microbiome and antimicrobial resistance
d) How doxy PEP should be taken and expectations for ongoing monitoring
e) Alternatives to doxy PEP

5. Doxy PEP should be provided as part of comprehensive sexual health services and patients should be supported to
make decisions about the full spectrum of prevention options available to them, including HIV PrEP, HIV treatment
for people living with HIV, condoms, safer sex counseling, HIV/STI testing and treatment, pregnancy intention or
planning, and vaccines against HPV, hepatitis A and B, mpox and meningitis (if applicable).

6. Medical providers should use drugs other than doxycycline to treat skin and soft tissue infections and community-

acquired pneumonia in patients taking doxy PEP. Patients should be encouraged to inform all medical providers
that they are using doxy PEP as this could inform empiric antibiotic choice for other conditions.

Risks and benefits for clinical providers to consider when prescribing doxy PEP and discussing doxy PEP with patients

Benefits of doxy PEP
e STl prevention and promotion of sexual wellness: Doxy PEP is highly effective in preventing chlamydia and
syphilis in US MSM and TW with a substantial risk of STI.* While clinical trials also show a benefit for gonorrhea,
doxy PEP appears to be ineffective in areas in which tetracycline-resistant Neisseria gonorrhoeae is common,
such as King County, WA.2%%
®= In arandomized trial that enrolled MSM and TW living with HIV or taking HIV PrEP in Seattle and
San Francisco, doxy PEP decreased the composite risk of STl by 65%, decreasing the risk of
gonorrhea, chlamydia, and syphilis. Over 70% of the decrease in STl associated with doxy PEP
reflected decreases in asymptomatic infections.” Approximately 50% of averted STls were
gonorrhea, 43% chlamydia, and 7% syphilis.
= The effectiveness of doxy PEP in preventing syphilis and chlamydia is further supported by
another randomized trial?? as well as effectiveness studies undertaken in San Francisco, Seattle,
New York and through Kaiser Permanente.®®1!
= Doxy PEP is highly effective in preventing syphilis, the most serious and morbid bacterial STI.
=  Participants in the randomized trials and a subsequent analysis of data from the Sexual Health
Clinic in Seattle found that doxy PEP users take a median of approximately 4 doses of doxy PEP
per month.%*! Accounting for the antibiotic courses averted by taking doxy PEP, the average
study participant took approximately 43 extra days of antibiotics to avert 1.4 STl per year. If
doxy PEP proves to be much less effective for gonorrhea prevention, as recent data suggest, the
reduction in overall STl is likely to be approximately half that observed in the trial.
* Many people taking doxy PEP report a decrease in anxiety and stigma associated with STI.%
= For some patients, using doxy PEP can be empowering, facilitate sex positivity, and allow people
to take charge of their own sexual health.??
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o Population-level benefits of doxy PEP: Doxy PEP seems to decrease STl incidence at the population level.

= After release of local doxy PEP guidelines, analyses of surveillance data in San Francisco from
2022-2023 showed a 50% reduction in population-level incidence of chlamydia and syphilis in
MSM compared to cisgender women.®

= Early syphilis cases among MSM have also decreased in King County by approximately 46% since
2023

=  While the magnitude of any broader population-level benefit of doxy PEP in the United States
remains unknown, it will likely reflect the extent to which doxy PEP is offered to and used by
people most at risk for STls.

Risks of doxy PEP, including possible but unknown risks
o Side effects: Doxycycline is generally well tolerated. Possible side effects include nausea, upset stomach, sun
sensitivity, pill esophagitis, and risk for allergy (e.g., fixed drug eruptions). Gastrointestinal distress may be
especially bothersome for some people who have receptive anal sex (bottom). Taking doxycycline with food may
help alleviate gastrointestinal side effects.

e Use during pregnancy and lactation
o Doxycycline is an FDA pregnancy category D medication, largely based on historical risk of cosmetic
yellowing of teeth in the 2" or 3" trimesters or inhibition of bone growth due to tetracycline (an older
generation drug of the same class that is much more calcium-avid in teeth and bones). No published
human data exist to show these fetal toxicities occur with doxycycline in utero. In 2001, FDA advised
that therapeutic doses of doxycycline are unlikely to pose a substantial teratogenic risk but recognize
that data are insufficient to suggest there is no risk. Doxycycline is the first-line treatment in pregnancy
for certain rickettsial infections that have a high risk of mortality. Though no supporting data exist at
present, congenital syphilis is also a highly morbid, and potentially fatal, infection that could be averted
with doxy PEP. Thus, the benefits of doxy PEP may outweigh the risks for some persons who could
become pregnant or who currently are pregnant. The decision to use doxy PEP in these patients requires
specific counseling on potential risks during pregnancy and should always result from shared decision-
making with the patient.
o Short-term doxycycline use in persons who are lactating is safe. The effects of prolonged infant exposure
to doxycycline in milk are not known; infants who are exposed should be monitored for Gl toxicity.
e Antibiotic resistance: Doxy PEP is likely to lead to increased antibiotic resistance to tetracyclines, both at the
individual and the population level. Table 2 summarizes the likelihood that doxy PEP will induce changes in
antibiotic resistance among selected bacteria and classes of bacteria that commonly result in illness.

Table 2. Likelihood of doxy PEP impacting resistance of various bacteria

Microorganisms Estimated likelihood that doxy PEP will affect antimicrobial resistance for different
bacteria

Neisseria gonorrhoeae High likelihood doxy PEP increases resistance to doxycycline

Staphylococcus aureus High likelihood doxy PEP increases resistance to doxycycline

Group A Streptococcus Largely resistant in the absence of doxy PEP. Doxy PEP may lead to increased group A
Strep colonization.

Streptococcus pneumoniae Intermediate risk of increased resistance

Mycoplasma genitalium Possible increased resistance

Gram negatives in intestinal Possible increased resistance

flora

Chlamydia trachomatis Very low risk of increased resistance (no known resistance at present)

Treponema pallidum Very low risk of increased resistance (no known resistance at present)

o Microbiome changes: Doxy PEP may result in changes in the microbiome (the microorganisms that live in and on
a person’s body and that are important for general health). The DOXYVAC trial found no significant increase in

4



Dosing,

extended-spectrum beta-lactamase (ESBL) producing E. coli in doxy PEP users over time.?* In the US DoxyPEP
trial, genetic sequence analyses performed on rectal swabs from doxy PEP users found no difference in the
overall diversity or total bacterial mass of the gut microbiome compared to non-doxy PEP users. The proportion
of all antibiotic resistance genes detected in samples was higher for the tetracycline class in doxy PEP users but
remained unchanged for other antibiotic classes.'® Surveillance data from the PHSKC SHC suggests that doxy PEP
may lead to more frequent colonization with group A Strep.!* The clinical significance, if any, of these findings is
not well understood. While some studies have associated changes in the microbiome with chronic illnesses, such
as diabetes and inflammatory bowel disease, whether doxy PEP increases the risk of these conditions is
unknown.

Prescribing and Monitoring Guidance

Patients should take 200 mg of doxycycline as soon as possible, ideally within 24 hours but no later than 72
hours, after condomless oral, anal, or vaginal sex.

Doxycycline can be taken as often as every day, depending on frequency of sexual activity, but individuals should
not take more than 200 mg within a 24-hour period. To reduce their total exposure to antibiotics, patients may
instead choose to take doxy PEP every 48-72 hours if having sex frequently or use doxy PrEP (100 mg
doxycycline daily). For persons taking HIV PrEP either daily or in an event-driven fashion (“2-1-1"), additional
counseling may be useful to clarify differences in dosing schedules.

Patients should take doxycycline with food or fluids and remain upright for at least 30 minutes after the dose.
Taking doxycycline with food may increase tolerability.

Medical providers should encourage patients who take doxy PEP frequently to use sunscreen or cover their skin
with long sleeves or a hat to reduce risk for photosensitivity.

Either doxycycline hyclate or doxycycline monohydrate immediate release 100 mg tabs (2 tabs taken
simultaneously) are acceptable. Delayed release formulations could reduce Gl side effects but are often more
expensive and may not be covered by insurance.

Patients should not take doxycycline concurrently with polyvalent cations such as iron and calcium carbonate
and should take doxycycline at least 1 hour before or 2 hours after antacids, calcium or iron containing products.
Check for drug interactions and use caution with medications including some anti-epileptic drugs, digoxin,
rifampin, isotretinoin, and warfarin.

For ICD-10 diagnosis code, use Z20.2 (Contact with and [suspected] exposure to infections with a predominantly
sexual mode of transmission) or Z29.89 (Need for prophylaxis against sexually transmitted infection)

There is no standard number of doxycycline pills and refills to prescribe. Based on the US trial data that most
people used between 1-10 (median 4) doses of doxy PEP per month, some clinics are dispensing 30 tabs with 1
refill, or the equivalent of 30 total doxy PEP courses. Some people may require more or desire to have fewer
pills. The decision on number of pills and refills to prescribe is left to the provider’s discretion and should be
based on discussion with the patient regarding anticipated need, expectations for frequency of follow-up and
requests for additional medication.

No laboratory monitoring is needed for doxy PEP.

Approximately 66% of MSM who are contacts to gonorrhea or chlamydia test negative for these STlIs and thus
receive unnecessary antibiotics for empiric treatment.?> Medical providers should consider forgoing presumptive
(empiric or “epi”) treatment of persons following an exposure to chlamydia or gonorrhea if the patient reports
that they are willing to wait for test results, and particularly if the patient used doxy PEP appropriately. Instead,
the patient can be offered testing at all anatomic sites of exposure and treatment based on results. This
guidance does not apply only to patients on doxy PEP but may be particularly germane for such patients since
doxy PEP provides substantial protection against chlamydial infection. Presumptive treatment for known syphilis
exposures remains recommended due to long incubation periods for T. pallidum infection and relatively long
window period between T. pallidum infection and detection of infection using serologic tests.



e Routine screening for bacterial STIs should occur every 3-6 months for persons on doxy PEP. HIV screening (for

persons without HIV) should be performed at the time of doxy PEP initiation and at every visit thereafter, or
following the intervals recommended in current 2021 CDC PrEP guidelines if taking HIV PrEP.

e Treat all incident STls according to current 2021 CDC STI Treatment Guidelines.

References

1.

10.

11.

12.

Szondy I, Meznerics FA, L6rincz K, et al. Doxycycline prophylaxis for the prevention of sexually transmitted
infections: A systematic review and meta-analysis of randomized controlled trials. Int J Infect Dis. 2024;147:107186.
doi:10.1016/.ijid.2024.107186

Sokoll PR, Migliavaca CB, Doring S, Traub U, Stark K, Sardeli AV. Efficacy of postexposure prophylaxis with
doxycycline (Doxy-PEP) in reducing sexually transmitted infections: a systematic review and meta-analysis. Sex
Transm Infect. Published online August 3, 2024:sextrans-2024-056208. doi:10.1136/sextrans-2024-056208

Public Health - Seattle & King County HIV/STI/Hep C Program. Doxycycline Post-Exposure Prophylaxis (Doxy-PEP) to
Prevent Bacterial STIs in Men who Have Sex with Men (MSM) and Transgender Persons who Have Sex with Men
(Guidelines, June 2023). Published online June 9, 2023. Accessed July 2, 2023.
https://kingcounty.gov/depts/health/communicable-diseases/hiv-std.aspx

Bachmann LH, Barbee LA, Chan P, et al. CDC Clinical Guidelines on the Use of Doxycycline Postexposure Prophylaxis
for Bacterial Sexually Transmitted Infection Prevention, United States, 2024. MMWR Recomm Rep. 2024;73(2):1-8.
doi:10.15585/mmwr.rr7302al

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/NEJM0a2211934

Sankaran M, Glidden DV, Kohn R, et al. Doxy-PEP Associated With Declines in Chlamydia and Syphilis in MSM and
Trans Women in San Francisco. Abstract presented at: CROI 2024; March 2024; Denver, CO.

PHSKC HIV/STI/HCV Program. SeaPle and King County Monthly Syphilis Report: November 2024. Accessed December
23, 2024. https://cdn.kingcounty.gov/-/media/king-county/depts/dph/documents/health-safety/disease-illness/hiv-
sti/epidemiology/syphilis-report-november-2024.pdf

Klein J, Carnevale C, Huang S, et al. IMPLEMENTATION OF DOXY-PEP IN A DIVERSE SEXUAL HEALTH PROGRAM IN
NORTHERN MANHATTAN. Presented at: STI Prevention Conference 2024; September 2024; Atlanta, GA.

Jarolimova J, Bassett |, Platt L, Parker R, Ard KL. VARIABLE IMPACT ON CLINIC-LEVEL STI BURDEN AFTER
DOXYCYCLINE PEP IMPLEMENTATION IN AN URBAN SEXUAL HEALTH CLINIC. Presented at: STI Prevention
Conference 2024; September 2024; Atlanta, GA.

Traeger MW, Leyden W, Volk JE, et al. Uptake of doxycycline post-exposure prophylaxis (doxyPEP) and declines in
bacterial STls following doxyPEP intitiation among HIV PrEP users in a real-world setting. Presented at: AIDS 2024;
July 2024; Munich, Germany.

Cannon CA, Berzkalns A, Thibault C, Golden MR, Dombrowski JC. EARLY UPTAKE OF DOXYCYCLINE POSTEXPOSURE
PROPHYLAXIS AND ASSOCIATED STI POSITIVITY IN THE SEATTLE-KING COUNTY SEXUAL HEALTH CLINIC. Presented at:
STl Prevention Conference 2024; September 19, 2024; Atlanta, GA.

Chan PA, Le Brazidec DL, Becasen JS, et al. Safety of Longer-Term Doxycycline Use: A Systematic Review and Meta-
Analysis With Implications for Bacterial Sexually Transmitted Infection Chemoprophylaxis. Sex Transm Dis.
2023;50(11):701-712. doi:10.1097/0LQ.0000000000001865



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Chu VT, Glascock A, Donnell D, et al. Impact of doxycycline post-exposure prophylaxis for sexually transmitted
infections on the gut microbiome and antimicrobial resistome. Nat Med. Published online October 3, 2024.
do0i:10.1038/s41591-024-03274-2

Thibault C, Soge 00, Cannon CA, Dombrowski JC, Fang F, Golden MR. RECENT DOXY-PEP USE, TETRACYCLINE-
RESISTANT STAPHYLOCOCCUS AUREUS, AND GROUP A STREPTOCOCCUS CARRIAGE AMONG SEXUAL HEALTH CLINIC
PATIENTS IN SEATTLE, WASHINGTON. Presented at: STI Prevention Conference 2024; September 19, 2024; Atlanta,
GA.

Stewart J, Oware K, Donnell D, et al. Doxycycline Prophylaxis to Prevent Sexually Transmitted Infections in Women.
N Engl J Med. 2023;389(25):2331-2340. doi:10.1056/NEJM0a2304007

Kwach B, Kwena Z, Violette LR, et al. Understanding barriers and facilitators to doxycycline post-exposure
prophylaxis adherence among young women in Western Kenya: a qualitative study. Presented at: AIDS 2024; July
23, 2024; Munich, Germany.

Hazra A, Bena J, Bacon O, Cannon CA, Scott HM, Cohen SE. USE OF DOXYCYCLINE FOR STI POST-EXPOSURE
PROPHYLAXIS IN PEOPLE ASSIGNED FEMALE AT BIRTH IN THE UNITED STATES. Presented at: STl Prevention
Conference 2024; September 19, 2024; Atlanta, GA.

Abe S, Shiojiri D, Kawashima A, et al. Doxycycline PrEP prevents STls without affecting vaginal bacterial flora in
female sex workers. Presented at: AIDS 2024; July 23, 2024; Munich, Germany.

Haaland RE, Fountain J, Edwards TE, et al. Pharmacokinetics of single dose doxycycline in the rectum, vagina, and
urethra: implications for prevention of bacterial sexually transmitted infections. EBioMedicine. 2024;101:105037.
doi:10.1016/j.ebiom.2024.105037

Soge OO, Thibault C, Cannon CA, Dombrowski JC, Golden MR. TRENDS IN NEISSERIA GONORRHOEAE TETRACYCLINE
RESISTANCE BEFORE AND AFTER DOXY-PEP IMPLEMENTATION IN SEATTLE, WASHINGTON. Presented at: STI
Prevention Conference 2024; September 19, 2024; Atlanta, GA.

Kohn R, Nguyen T, Bacon O, Sankaran M, Masinde G, Cohen SE. Increasing Prevalence of Tetracycline-Resistant
Gonorrhea Among Sexually Transmitted Infection Clinic Patients Is Correlated With Increasing Use Of Doxycycline
For Treatment And Post-Exposure Prophylaxis (Doxy-PEP), San Francisco, 2002-2023. Presented at: STI Prevention
Conference 2024; September 19, 2024; Atlanta, GA.

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 x 2 factorial design. Lancet Infect Dis. Published online May 23, 2024:51473-3099(24)00236-6.
doi:10.1016/51473-3099(24)00236-6

Fredericksen RJ, Perkins R, Brown CE, et al. Doxycycline as Postsexual Exposure Prophylaxis: Use, Acceptability, and
Associated Sexual Health Behaviors Among a Multi-Site Sample of Clinical Trial Participants. AIDS Patient Care STDS.
2024;38(4):155-167. doi:10.1089/apc.2023.0289

Molina JM. ANRS 174 DOXYVAC: An Open-Label Randomized Trial to Prevent STIs in MSM on PrEP. Presented at:
CROI 2023; February 2023; Seattle, Washington.

Rowlinson E, Golden MR, Berzkalns A, Thibault C, Barbee LA. Epidemiologic Treatment for Contacts to Neisseria
gonorrhoeae and Chlamydia trachomatis Infection in Sexually Transmitted Disease Clinic Patients in Seattle, WA;
1994 to 2018. Sexual Trans Dis. 2020;47(10):665-671. doi:10.1097/0LQ.0000000000001234



Plain Language Summary of Key Information for Discussing Doxy PEP with Patients

Benefits of Doxy PEP
e Doxy PEP is highly effective in preventing chlamydia and syphilis in men who have sex with men (MSM) and
transgender women (TW) with a substantial risk of STI

o Inarandomized trial that enrolled MSM and TW in Seattle and San Francisco, doxy PEP decreased the
risk of STI by 65%. Doxy PEP is highly effective in preventing chlamydia and syphilis. Most gonorrhea
among MSM in Seattle are now resistant to doxycycline and doxy PEP is likely to have little if any impact
on gonorrhea risk.

=  Most prevented STls did not cause symptoms.

= The average study participant took approximately 43 days of extra antibiotics to prevent 1.4
STls.

= Many people taking doxy PEP report a decrease in anxiety and stigma associated with STI.

= Using Doxy PEP can be empowering for some patients, allowing them to take charge of their
own sexual health.

o Two French studies also found that doxy PEP decreases the risk of STI, though doxy PEP did not decrease
gonorrhea in one of those studies, likely because of the high prevalence of doxycycline-resistant
gonorrhea in the population studied.

e Doxy PEP might decrease how many STls there are in the population as a whole depending on how many and
which people ultimately use it. National and local 2023-2024 data show a decrease in early syphilis among MSM
for the first time in 10 years, which is likely a consequence of doxy PEP use.

Known Side Effects of Doxycycline

e Doxycycline is generally well tolerated.

e Doxycycline can cause a rash when people go out into the sun.

e The drug can cause irritation of the esophagus — called pill esophagitis — leading to heartburn, trouble
swallowing, or regurgitation of food back into your throat or mouth. Taking the medication with fluids and
remaining upright for at least 30 minutes after the dose can reduce this risk.

e Some people taking doxycycline report stomach upset or loose stools/diarrhea while taking doxycycline. Taking
this medicine with food can help prevent this.

Possible Side Effects
e Antibiotic resistance: Doxy PEP can lead to increased antibiotic resistance. When bacteria become resistant to
an antibiotic, the antibiotic is no longer effective in treating infections caused by that bacteria. How much doxy
PEP might affect antibiotic resistance is not known, but the risk will vary for different bacteria. Some bacteria
that might be affected by doxy PEP include:

o Gonorrhea - In many parts of the world, including King County, WA, gonorrhea is already frequently
resistant to doxycycline. There is a relatively high risk that doxy PEP will lead to further increases in
gonorrhea resistance. At current levels of resistance, doxy PEP probably has relatively little efficacy in
preventing gonorrhea.

o Staphylococcus aureus - Staph aureus is commonly found on the skin and can be transmitted through
close contact. It can cause skin infections and, less frequently, serious infections such as endocarditis (a
heart infection), bone or joint injections, and infections in other parts of the body. Antibiotic resistance
in Staph aureus is an important problem, particularly when Staph aureus is resistant to drugs in the
penicillin class (i.e., methicillin resistant Staph aureus [MRSA]). Doxycycline is sometimes used to treat
Staph aureus, particularly MRSA, and if resistance increases, that drug will no longer be an option to
treat Staph infections. Doxy PEP appears to increase the risk that a person carries doxycycline resistant




Staph aureus on their body. We don’t know what impact, if any, doxy PEP has on how often people get
Staph aureus infections or how often it might complicate the treatment of staph infections.

o Streptococcus pneumoniae - S. pneumoniae is the most common cause of pneumonia. Doxycycline is
commonly used to treat pneumonia in patients who are not hospitalized. Doxy PEP could lead to more
S. pneumoniae resistance, but we don’t know how likely that is.

o Syphilis - Doxycycline is sometimes used to treat syphilis. There are no known instances of doxycycline
resistance in T. pallidum (the bacterium that causes syphilis) and the risk of resistance is thought to be
very low.

o Chlamydia trachomatis - Doxycycline is the most common treatment for chlamydia. There are no
known instances of doxycycline resistance in C. trachomatis and the risk of resistance is thought to be
very low.

o Group A Streptococcus - Group A streptococcus causes skin infections and strep throat. Preliminary
data suggest that doxy PEP increases how often people carry group A strep in their nose and throat. We
do not know if this results in any increase in the risk of group A strep infections, like strep throat or skin
infections.

Microbiome changes: All of us carry millions of bacteria on our skin, in our mouths, in our intestines, and in
other parts of our bodies. The bacteria and other microorganisms that people carry on and in their bodies is
called the microbiome. A normal microbiome is required to keep us healthy. Doxy PEP might result in changes in
the microbiome of people who take it. Some studies have associated changes in the microbiome with chronic
illnesses, such as diabetes and inflammatory bowel disease (like ulcerative colitis), but we don’t really know if
frequent antibiotic use puts a person at long-term risk for these chronic diseases. The extent to which doxy PEP
changes patients’ microbiome and the clinical significance, if any, of these potential changes is unknown.

Population-level effects: Changes in antibiotic resistance and in people’s microbiomes could have important
population-level effects. Bacteria are often transmissible from person to person. As a result, the development
of increased antibiotic resistance has implications beyond just the person taking a medication. The extent to
which the use of doxy PEP will influence antibiotic resistance or people’s microbiome at the population-level is
unknown. If such changes occur at the population-level, they are likely to have the first and greatest impact on
cisgender MSM and transgender women, the populations in which doxy PEP has been used most often.

Alternatives to doxy PEP: Doxy PEP is an effective intervention to prevent some STls. Other options to minimize
how much STls affect you include being tested for STIs on a regular basis and being treated when you have one,
using condoms consistently and correctly, and limiting your number of sex partners.



