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Objectives

1. Describe current trends in bacterial STIs prevalence.

2. Explain how to screen for, interpret test results, and treat for 
syphilis, chlamydia, and gonorrhea.

3. Discuss options for prevention of bacterial STIs such as 
DoxyPEP.



Agenda

1. The BIG 3: Gonorrhea/Chlamydia/Syphilis
o Epidemiologic Trends

o Clinical Presentations

o Diagnostics

2. Cases/Break-Outs/Discussion

3. Treatment and Prevention

4. The Future of Bacterial STI (bSTI)

5. Questions/Comments



Global STI 
Trends

WHO Global Progress Report, 2021



US STI Trends
Anyone who has sex 
could get an STI, but 
some groups are more 
affected.



STI Trends: Congenital Syphilis

https://www.cdc.gov/mmwr/volumes/72/wr/mm7246e1.htm?s_cid=mm724
6e1_w



Almost 9 in 10 cases of newborn syphilis in 2022 might have been 
prevented with timely testing and treatment during pregnancy.

One of the biggest risk factors for syphilis for some people is 
where they live. According to previous CDC data, in 2021, more 
than 70 percent of the U.S. population lived in counties considered 
to have high rates of syphilis among reproductive-age women 
(above the Healthy People 2030 target).



Bacterial STIs

Gonorrhea
• Causative Agent: Neisseria 

gonorrhoeae (bacterium)

• Infection Site: Genitourinary 
tract, throat, rectum

• Symptoms: Painful urination, 
discharge, asymptomatic in 
many cases

• Complications: PID, infertility, 
increased risk of HIV

Chlamydia
• Causative Agent: Chlamydia 

trachomatis (bacterium)

• Infection Site: Genitourinary 
tract

• Symptoms: Often 
asymptomatic, may have 
discharge or painful urination

• Complications: PID, ectopic 
pregnancy, infertility



Bacterial STIs

Syphilis

• Causative Agent:  (spirochete bacterium)

• Stages: Primary (ulcers), Secondary (rash), Latent, Tertiary 
(organ damage)

• Symptoms: Varies by stage, can be asymptomatic

• Complications: Neurological, cardiovascular issues, congenital 
syphilis



Syphilis

https://commons.wikimedia.org/wiki/File:Hereditary_syphilis;_lesions_face,_but
tocks,_genitals,_1850_Wellcome_V0010240.jpg



Syphilis



Syphilis

• Treponema pallidum
o Gram negative bacterium; 

▪ Obligate parasite

o Spirochetes



Syphilis: Transmission

1. Acquired Syphilis: T. pallidum enters through bodily fluid
o Cuts/Breaks in skin/mucosa

o Sexual Contact

o Contaminated needles

o Direct contact with skin lesions (spirochetes)

2. Congenital Syphilis 
o Infects baby in utero or while patient is being delivered



Syphilis: Congenital Syphilis 
Can cause early disease (first 2 years) or late disease, which includes: 

• Still birth/miscarriage (early)

• Optic neuritis (early)

• Snuffles (early)

• Hepatosplenomegaly (early)

• Saddle nose (late)

• Saber shins (late)

• Hutchinson teeth (late)

• Hearing loss (late)



Syphilis

Three stages: 

Primary (Early localized)



Secondary (Disseminated stage)
Latent (Dormant, asymptomatic) 

Syphilis



Few spirochetes → Lots of time → Lots 

inflammation due to impressive Type IV 
Hypersensitivity immune response  

Delayed T-cell 
response
With TNF, IL-1, IL-6

Syphilis: Tertiary Stage



Syphilis: Tertiary Stage

Tertiary Syphilis – Immune Response



Syphilis: Tertiary Stage

Tertiary Syphilis: Organ damage

• Cardiovascular syphilis

• Neurosyphilis

• Liver/joint/testes



Syphilis: Diagnostics

Serology [antibody] tests: 

• Non-treponemal tests [NTT] → Very sensitive, but not specific

• Treponemal Tests → Very specific



Syphilis: Diagnostics

Non-treponemal Tests: May be negative in Latent Syphilis

1. Rapid Plasma Reagin (RPR) Test

2. Venereal Disease Research Laboratory Test (VDRL) ***

These detect anti-cardiolipin antibodies (“reagin”).

These are not specific for T pallidum – as cardiolipin also seen 
elsewhere in damaged cells in our bodies.

*** CSF also



Syphilis: Diagnostics

Treponemal Tests:

1. T. pallidum-particle agglutination (TPPA) ***

2. Fluorescent treponemal antibody absorbed (FTA-Abs) Specific 
for T pallidum ***

3. Syphilis Enzyme Immunoassay (EIA)

***CSF also



Syphilis: Diagnostics

https://cdn.hivguidelines.org/wp-
content/uploads/20200506154740/NYSDOH-AI-Management-of-Syphilis-
in-Patients-with-HIV_5-6-20_RL.pdf



Syphilis: Diagnostics

https://cdn.hivguidelines.org/wp-content/uploads/20200506154740/NYSDOH-AI-Management-
of-Syphilis-in-Patients-with-HIV_5-6-20_RL.pdf



Cases

3 Breakout rooms

Unique cases in each room

• Open book/resources discussion about each case

• Select one person to come back and share highlights from 
discussion

Discussion of each question as a collective



Case #1: PLWH & Syphilis

56-year-old male living with HIV (CD4 >600, VL undetectable) comes in 
for routine STI screen and is found to have the following labs:

HIV VL: <20 copies

CD4: 23%, 640

RPR: 1:4

Treponemal EIA: Positive 

What do you do next? Additional information/labs… 



Case #1: PLWH & Syphilis

What if…

• He reports no prior infections with negative testing 6 months ago?

• He reports a remote history of an infection (initial RPR of 1:32, 5 years ago) with 

RPR titers between 1:2 and 1:4 for years with no new symptoms or findings?

• He reports no prior infection and now presents with headache and blurry vision?



Case #2: Urethritis  

27-year-old female presents with 5 days of urethral irritation and some 

discharge. She was treated with ceftriaxone 500mg IM x1 however GC/CT NAAT 

testing was negative. She returns with continued symptoms after 1 week. 

What do you do next? 

Additional information/labs/treatment…



Case #2: Non-Gonococcal Urethritis (NGU)

Definition:
Urethral inflammation not caused by Neisseria gonorrhoeae

Common Pathogens:
•Chlamydia trachomatis (most common)
•Mycoplasma genitalium
•Ureaplasma urealyticum
•HSV, adenovirus
•Trichomonas vaginalis
•Idiopathic (~20–40%)



Case #2: Non-Gonococcal Urethritis (NGU)

 Diagnostic Workup:
•Urethral symptoms (discharge, irritation, dysuria)
•Urine NAAT: GC/CT ± M. gen (if available)
•Microscopy (≥5 WBC/HPF or leukocyte esterase on dipstick)
•Consider HSV PCR or trich testing if relevant

 Management:
•Empiric: Doxycycline 100 mg BID × 7 days
•If M. gen positive:

• Start with doxy × 7 days → Moxifloxacin 400 mg daily × 7 days

•Abstain from sex × 7 days after treatment + partner treatment
•Reassess if symptoms persist: test-of-cure for M. gen, refer if needed



Case #3: Painful Rectum

29 year old man who has sex with men presents with 1 week of rectal pain, tenesmus, 
and blood-tinged mucous discharge. He reports receptive anal sex with multiple 
partners over the past 2 months. He is HIV-negative and on daily PrEP.

He has mild abdominal tenderness, and rectal exam reveals severe tenderness, 
mucosal friability and purulent discharge. 

Rectal NAAT: Chlamydia trachomatis positive

• What is the differential? 

• How do distinguish treatment regimens?

• What follow up is needed?



Syphilis: Treatment



Bacterial Infections
▪ Certain respiratory tract infections including pneumonia and 

sinusitis
▪ Skin and soft tissue infections
▪ Infections caused by Mycoplasma pneumoniae
▪ Chlamydial infections, including urethritis, proctitis, and pelvic 

inflammatory disease.
▪ Lyme disease caused by Borrelia burgdorferi
▪ Relapsing fever and other infections transmitted by ticks, lice, 

mites, and fleas.
▪ Brucellosis when combined with streptomycin
▪ Plague caused by Yersinia pestis
▪ Tularemia when used in combination with streptomycin
▪ Infections caused by Rickettsia, which include typhus fever, Rocky 

Mountain spotted fever, and Q fever.
▪ Syphilis in patients allergic to penicillins when used in multiple 

doses
▪ Leptospirosis
▪ For certain Helicobacter pylori infections in combination with other 

drugs

Doxycycline



Acne and Rosacea Treatment: 
• As an adjunctive therapy for severe acne and to 
treat rosacea.

Malaria Prophylaxis: 
• Recommended for travelers to certain regions 
where malaria is endemic and strains are known 
to be resistant to other antimalarials.

Anthrax Exposure: 
• For post-exposure prophylaxis and treatment of 
anthrax, including inhalational anthrax.

As an anti-inflammatory: 
• Doxycycline has anti-inflammatory properties 
and may be prescribed for conditions like bullous 
pemphigoid and certain forms of arthritis.

Doxycycline





Antibiotics for Treatment and 
Prevention

• The historical approach to STI prevention has focused on 
identifying infections and treating them to prevent transmission 
to others.

• This requires identification of confirmed or suspected infection.

• A new approach uses antibiotics after potential exposure to 
prevent development of infection.

• This approach is in addition to, not instead of identification of 
confirmed or suspected infections. 



DoxyPEP

Doxycycline as Post-Exposure Prophylaxis

• Safe, well tolerated, inexpensive

• Active against chlamydia (CT) and syphilis

• Some gonorrhea resistance (GC) 
o 20% of isolates in the US

o Not 1st line treatment



2015 - 2018
IPERGAY French PrEP-On-Demand Study includes Doxycycline as 
PEP, reveals 2/3 reduction in syphilis and chlamydia in MSM; but 
was not effective for gonorrhea.

  

DoxyPEP



2015 - 2018
IPERGAY French PrEP-On-Demand Study includes Doxycycline as 
PEP, reveals 2/3 reduction in syphilis and chlamydia in MSM; but 
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2022 -  2023
DOXYPEP Study by Luetkemeyer et al shared data at AIDS 2022 
and with NEJM 2023
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2015 - 2018
IPERGAY French PrEP-On-Demand Study includes Doxycycline as 
PEP, reveals 2/3 reduction in syphilis and chlamydia in MSM; but 
was not effective for gonorrhea.

2022 -  2023
DOXYPEP Study by Luetkemeyer et al shared data at AIDS 2022 
and with NEJM 2023.
Colleagues, Fredericksen, Perkins, and Christopoulos, presented 
additional data at IAS 2023, including qualitative information from 
users. They concluded that DoxyPEP is safe and acceptable, 
with high adherence, per patient experiences. 

2023
DOXYVAC Study, Molina et al CROI 2023
 
DPEP Study, Stewart et al, CROI 2023
Abstract [Mucosal Testing], Haaland, CROI 2023
 

DoxyPEP



DoxyPEP

DPEP Study, CROI 2023



DoxyPEP

DPEP Study, CROI 2023



DoxyPEP

DPEP Study, CROI 2023



DoxyPEP

Mucosal Doxycycline Concentrations



Gonococcal Antibiotic Resistance?
• Limited information in these studies given the low numbers of 

isolates in each cohort. 
• There is no data thus far to suggest that DoxyPEP is a driving for 

worsening ABX resistance, as TCN-Resistance is already significant 
with GC

• It is challenging to tease out what TCN-Resistance is due to 
exposures outside of DoxyPEP

Exposure to Ceftriaxone would decrease by 50%!

DoxyPEP
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Gonococcal Antibiotic Resistance?
• Limited information in these studies given the low numbers of 

isolates in each cohort. 
• There is no data thus far to suggest that DoxyPEP is a driving for 

worsening ABX resistance, as TCN-Resistance is already significant 
with GC

• It is challenging to tease out what TCN-Resistance is due to 
exposures outside of DoxyPEP

Exposure to CTX would decrease by 50%! 

Chlamydia & Syphilis Antibiotic Resistance?
• It has not clinically been documented. Testing for STI resistance is 

very difficult with these pathogens, and would be expensive and 
very involved

Changes in Microbial Flora?
• Limited data on Staphylococcus and MRSA changes, no significant 

changes noted with the use of DoxyPEP at this time
• Gut Flora?

DoxyPEP



Post-guideline Release Prevalence

Madeline Sankaran et al. 
San Francisco Department of Public Health



National Survey of Antibiotic Prophylaxis

Trager et al 
Harvard, Department of Population Medicine

• Mean age = 42 years

• 19% living with HIV

• 42% using HIV PrEP

Survey Data



National Survey of Antibiotic Prophylaxis

Trager et al 
Harvard, Department of Population Medicine

Patient Awareness and Engagement



When using antibiotics around the time of sex to 
prevent getting an STI, 

which antibiotics have you used?

Where did you get the antibiotics?

National Survey of Antibiotic Prophylaxis

Trager et al 
Harvard, Department of Population Medicine

Patient Responses



DoxyPEP

Education

Screening

GC Vaccine

The Future of Sexual Health: bSTI 
Treatment and Prevention
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Thank You!

Questions/Comments?



Request for Panel Questions

• Session 4 will include a panel discussion on A Whole Person 
Approach to STI Care

• Panelists

o Victor Luna – Founder & CEO of ProTech Care and previous manager of HIV 

prevention initiatives 

o Dr. Taimur Khan – Interim Co-Director of The Fenway Institute and 

Primary Care Provider at Fenway Health

o Dr. Kevin Ard – Medical Director of the National LGBTQIA+ Health 

Education Center and Assistant Professor of Medicine at Harvard Medical School

• Please submit questions to Gavin Granitto at 
ggranitto@fenwayhealth.org by Monday 6/23

o Questions can be theoretical or practical, be specific to Victor's work, be around 
specific barriers you are facing at your site, or anything else you can think of

mailto:ggranitto@fenwayhealth.org
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