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Rationale for studying doxycycline for STI prophylaxis

• Safe, well-tolerated, inexpensive
• Used safely & effectively for prophylaxis

• Lyme disease & leptospirosis (both spirochetes)
• Malaria prophylaxis

• No tetracycline (TCN) resistance detected in C. trachomatis or T. pallidum
• TCN resistance is already high in GC and doxycycline is not recommended for use
• Used chronically and well-tolerated in persons with acne
• Prospective open label RCTs of doxyPEP for STI prevention will inform benefit and 

risks in different populations 

Grant J, CID 2020



Molina et al Lancet 2018;18(3): 308-317

70% REDUCTION 
IN CHLAMYDIA 

63% REDUCTION 
IN SYPHILIS 

Doxycycline taken after condomless sex as post-
exposure prophylaxis (PEP) is a promising intervention

IPERGAY substudy of doxyPEP in 232 MSM on HIV PrEP:
• Doxycycline PEP with 24 hrs (and no more than 72 hrs) up to 3x weekly
• Median of 660 mg doxy taken per month
• 63% reduction in syphilis and 70% in chlamydia (CT)  but not effective for gonorrhea (GC).



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 24-72 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 NAAT 
testing & RPR, GC culture before treatment

Sites: San Francisco & Seattle HIV & STI 
clinics



Primary endpoint and stopping rules 

• 1o Endpoint: At least one incident STI (GC/CT/syphilis) during a follow-up 
quarter

• Binary endpoint: Participants with multiple STIs per quarter counted as a single 
endpoint  

• All STI endpoints adjudicated by blinded endpoint committee 
• Power: 80% power to detect a decrease in quarterly STI prevalence from 10% 

to 5%, powered separately for PrEP & PLWH cohorts
• Stopping rules: only if both cohorts cross stopping boundary for proven 

effectiveness based on one-sided alpha of 0.025 for each cohort. 
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PrEP Living with HIV Total
Participants* (ITT population) 327 174 501
Age 36 (31 - 42) 43 (36 - 54) 38 (32 - 47)
Race

White 210 (67%) 111 (66%) 321 (67%)
Black 14 (5%) 22 (13%) 36 (8%)
Asian/Pacific Islander 45 (14%) 8 (5%) 53 (11%)
Multiple races/other 44 (14%) 28 (17%) 72 (15%)

Ethnicity: Hispanic/Latino 96 (29%) 55 (32%) 151 (30%)
Gender identity

Man 319 (98%) 163 (94%) 482 (96%)
Trans woman/gender diverse 8(2%) 11 (6%) 19 (4%)

Gender of sexual partners: Male only 281 (86%) 153 (88%) 434 (87%)
STI in past 12 months**

Gonorrhea 233 (71%) 110 (63%) 343 (69%)
Chlamydia 207 (63%) 85 (49%) 292 (58%)
Syphilis† 48 (15%) 52 (30%) 100 (20%)

Sexual partners in past 3 months 9 (4 - 17) 8.5 (3 - 20) 9 (4 - 17)
Substance use in past 3 months 178 (55%) 115 (68%) 293 (59%)

Stimulants (methamphetamine, cocaine, crack) 73 (23%) 73 (43%) 146 (30%)
Ecstasy, GHB, ketamine 97 (30%) 60 (35%) 157 (32%)
Amyl Nitrates (poppers) 140 (43%) 84 (49%) 224 (45%)

* As of 5/13/22 with at least one follow-up visit **Total may exceed 100% as more than 1 STI possible, †Syphilis: Limited to 1o, 2o, early Latent

Baseline characteristics                         n(%) or median (IQR)
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Follow-up and retention

• Modified ITT (mITT) cohort of 501 participants eligible for follow-up 
at time of interim DSMB review May 12, 2022

• Median follow-up 270 days (IQR 104, 371).  

• 18 participants discontinued the study early
• 5 in the doxyPEP arm and 13 in the SOC arm (6 to receive doxycycline)



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 STI incidence 
by study arm & cohort

1o/2o/early latent syphilis 



Gonorrhea 

Chlamydia 

Syphilis 

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

Individual STI incidence 
by study arm & cohort



Secondary analysis: Time to first STI

HR for PrEP cohort:  0.34 (95% CI 0.23-0.51)

HR for PWH cohort:  0.48 (95% CI 0.28-0.83)



• AEs attributed to doxycycline PEP

• No grade 3+ adverse events, grade 2+ lab abnormalities, or SAEs

• No significant weight change by arm

• Tolerability and acceptability

• 1.5% discontinued due to intolerance or participant preference

• 88% reported doxycycline PEP was acceptable/very acceptable

• Adherence 

• Median 7.3 (IQR 1–10) sex acts (anal/vaginal/frontal) per month, with 87% covered by doxycycline per self-report

• Mean doses of doxycycline per month 16.7 (IQR 6.5, 28.6) 

< 10 doses/month: 54%

10–20 doses/month: 30%

≥ 20 doses/month: 16%
Based on mean difference between pills dispensed and returned for pill count

Doxy PEP was safe & acceptable, with high adherence



• Conducted through CDC SURRG & ARLN 
programs

• ~ 17% of baseline GC and GC endpoints have 
culture-based resistance data available

• Tetracycline susceptibility by ARLN agar dilution 
method (> 2 highly resistant) 1

• Baseline: ≈ 25% with TCN resistance, consistent 
with US GISP GC TCN resistance data2

• Population level GC TCN resistance: 20% in US  < 
56% in France during IPERGAY3

Gonococcal Tetracycline (TCN) culture-based susceptibility

1 https://www.cdc.gov/std/gonorrhea/arg/carb.htm
https://www.cdc.gov/std/gonorrhea/lab/agar.htm

2 CDC STD Surveillance Report 2020,  3 LaRuche et al  Eurosurveillance
2014;19(34)

https://www.cdc.gov/std/gonorrhea/arg/carb.htm
https://www.cdc.gov/std/gonorrhea/lab/agar.htm


Lack of ‘risk compensation’

• At enrollment, participants reported a median of 9 sexual partners (IQR 4,17) 
with 5 sexual acts per month (IQR 1.7, 10.7 ) and 90.1% of sex as condomless. 

• Number of sex partners during follow-up did not change significantly over time in 
DoxyPEP arm

• Number of condomless anal, vaginal, and frontal sex and oral sex acts did not 
increase in DoxyPEP arm

• No significant differences in number of partners or number of condomless sex 
acts between DoxyPEP and standard of care arm



Doxycycline PEP within 72 hours of condomless sex 
substantially reduced incidence of bacterial STIs

• Quarterly STI reduction of 62% in MSM and TGW living with HIV and 66% in 
those taking PrEP

• Substantial reduction in the incidence of each bacterial STI per quarter, 
including gonorrhea 

• Number needed to treat with DoxyPEP to prevent a quarter with an STI = 4.7 
for PrEP cohort and 5.3 for PWH cohort

• Well-tolerated, high self-reported adherence, no risk compensation
• Doxycycline PEP has potential as an effective prevention strategy for 

selected populations of MSM & TGW with high STI incidence
• 30% incident STIs per quarter in standard of care arm



Next steps 
• Control arm has been offered doxyPEP, which will provide data on incident STIs, antimicrobial 

resistance, and sexual behavior after initiating doxyPEP in context of known efficacy

• Evaluation of impact on antibiotic resistance is underway:  S. aureus, commensal Neisseria, gut 
microbiome

• Additional studies of doxycycline for STI prevention are underway
• dPEP study among Kenyan AGYW on HIV PrEP

• DoxyVacc factorial design: DoxyPEP +/- Bexsero vaccine among MSM in France

• DISCO study of DoxyPEP vs Doxy PrEP among MSM in Canada

• Syphiliaxis study in Australia: observational cohort of DoxyPEP/PrEP in MSM & TGW

• Stakeholder discussions and normative guidance 

• Larger studies and ongoing surveillance needed in doxycycline PEP users to assess impact on TCN 
resistance development in GC 



Stephanie Cohen                            (Co-
Investigator)

Melody Nasser

D. Cimmiyotti

Alison Cohee 

Susan Buchbinder

Kenneth Coleman

Hyman Scott

Janie Vinson 

DMID Funding
R01 AI143439 

Pharmacology 
Support

Laboratory 
support 

Annie Luetkemeyer
(Co-PI)
Emma Bainbridge
Doug Black

Kat Christopoulos

Jay Dwyer 

Elvie Gomez

Diane Havlir

Chaz Langelier

Carolina Lopez 

Cece Rivas Alfaro

Luis Reyes-Umana

Estella Sanchez 
Garcia

Veronica Viar

Eric Vittinghoff

Connie Celum
(Co-PI)

Jared Baeten

Clare Brown

Deborah Donnell 

Jade Fairbanks

Rob Fredericksen

Cole Grabow

Julie Dombrowski 
(co-investigator) 

Sharon Martens

Cheryl Malinski

Rodney Perkins

Olusegun Soge

Lindsay Legg

With profound thanks to our 
study participants for their 

time & commitment

Acknowledgments 

Endpoint Adjudication 
Committee

Edwin Charlebois (chair)
Oliver Bacon
Lindley Barbee
Meena Ramchandani

DoxyPEP DSMB 

The San Francisco & 
Seattle Departments 
of Public Health 

HAL LAB

Sally Grant 

Nikolas Alves 
da Costa E 
Silva

Yvonne Piper


	Doxycycline post-exposure prophylaxis for prevention of STIs among MSM and TGW who are living with HIV or on PrEP 
	Disclosure
	The global epidemic of STIs disproportionately impacts men who have sex with men (MSM)
	Rationale for studying doxycycline for STI prophylaxis
	Doxycycline taken after condomless sex as post-exposure prophylaxis (PEP) is a promising intervention
	Slide Number 6
	Primary endpoint and stopping rules 
	Primary endpoint and stopping rules
	Baseline characteristics                         n(%) or median (IQR)
	Baseline characteristics                         n(%) or median (IQR)
	Baseline characteristics                         n(%) or median (IQR)
	Baseline characteristics                         n(%) or median (IQR)
	Follow-up and retention
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Secondary analysis: Time to first STI
	Slide Number 18
	Slide Number 19
	Lack of ‘risk compensation’
	Slide Number 21
	Next steps 
	Slide Number 23

