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2024 WHO Situation Report on HIV, Viral Hepatitis, and 
Sexually Transmitted Infections

~1.3M new HIV infections & 630,000 related deaths
◦ Higher incidence among MSM, IDUs, sex workers, transgenders, people in 

prisons

~8M new syphilis cases among adults (15-49yrs)
◦ Estimated increases in congenital syphilis

◦ 220,000 syphilis-associated deaths

>1M infections daily of four curable STIs
◦ Syphilis, gonorrhea, chlamydia, and trichomoniasis 

>80 countries reporting gonorrhea antimicrobial resistance

~1.2M new hepatitis B and ~1M new hepatitis C cases
◦ 1.3 million deaths associated with viral hepatitis

Global statistics
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NIAID Research to Address Surging Syphilis Rates

New funding 
opportunity: 
RFA-AI-24-045

• Promoting 
Innovative 
Research in 
Treponema 
pallidum 
Pathogenesis.

Rapid POC 
Diagnostics: 
RFA-AI-23-039

• Aimed at 
developing 
rapid point-of-
care diagnostics  
T. pallidum.

Syphilis 
Specimen 
Collection

• Study enrolling 
volunteers at all 
stages of 
infection to 
develop 
biorepository to 
assist with 
development of 
diagnostics.

Syphilis in 
Pregnancy 
Study (SIPS)

• Monitoring 
outcomes of 
pregnant people 
diagnosed with 
and treated for 
syphilis, and 
infant health 
outcomes.

STI 
Cooperative 
Research 
Centers

• Investigating the 
structure of 
outer 
membrane 
proteins of T. 
pallidum as 
potential 
vaccine targets.

Small Business 
Contract 
Proposals

• Solicited SBIR 
proposals aimed 
at identifying 
alternatives to 
BPG treatment.

Slide source: J. Marrazzo



1999-2000
U.S. Shortage of 

Intravenous Penicillin G

Penicillin Shortages Have Been More 

Common in Recent Years

2016-2017
U.S. Shortage of 

Benzathine Penicillin

2016-2019
U.S. Shortage of 

Procaine Penicillin G

20201990 2000 2010

2023-?
U.S. Shortage of 

Benzathine 
Penicillin

2023
Pfizer Discontinued 

Procaine Penicillin G

Note: Shortage dates were based on CDC DCLs to the field except for the 1999-2000 shortage. The 1999-2000 shortage resolution year was based on media articles.Credit: L Bachmann, CDC



One vs 3 doses of BPG

Conclusion:

▪ Treatment of persons with early 

syphilis with more than a single 

dose of 2.4 million units of BPG 

offers no therapeutic benefit 

irrespective of HIV infection status 

and was associated with increased 

rates of injection site discomfort.

▪ Presented as an abstract at ID 

Week 2023



NIAID Syphilis Workshop: Alternative 

Therapies 

▪ In February 2024, NIAID convened a 

workshop on alternative therapies to BPG for 

the treatment of adult syphilis, neurosyphilis, 

and syphilis in pregnant persons and infants. 

▪ Topics included preclinical evaluation of 

candidate drugs, the potential need for 

studies on how candidate drugs are 

processed in the body during pregnancy, and 

how to approach clinical trials of treatment for 

congenital syphilis.

Colorized electron micrograph of Treponema 

pallidum. Credit: NIAID



▪ Alternatives to penicillin are 

needed

▪ WHO-sponsored Phase 2 trial 

to evaluate the efficacy of 

cefixime in the treatment of 

active syphilis among non-

pregnant women 

▪ Results will inform a proposed 

randomized controlled trial to 

evaluate cefixime as an 

alternative treatment for 

pregnant women with active 

syphilis and to evaluate 

prevention of congenital 

syphilis

Alternative Antibiotics for 

the Treatment of Syphilis



 Study design: Randomized, non-comparative phase 
2 efficacy trial 

 Population: non-pregnant women (ages 18 and over) 
diagnosed with active syphilis (RPR titers >1:16) 

 Randomization: 140 cefixime and 70 penicillin

 Follow up: 15 days, 3, 6 and 9 months following 
treatment with cefixime 400mg orally twice a day for 
10 days

To demonstrate the efficacy of Cefixime, as measured by a 
4- fold decrease in Rapid Plasma Reagin (RPR) titer from 
baseline up to 6 months after treatment

Primary

objective

To determine the drug safety, during or after treatment with 
Cefixime and the tolerability of the regimen.

Secondary

objective

Trial evaluating the clinical efficacy of cefixime for 

treatment of active syphilis in non-pregnant women 

in Brazil - CeBra Study

Slide source: Melanie Taylor



Repurposing Drugs for Treatment of 

Syphilis: Clinical Trials 
▪Linezolid vs BPG for treatment of early syphilis: (PI: Oriol Mitja Villar)

–The Trep-AB clinical trial will test the efficacy of Linezolid (LZD), compared to standard treatment, 

Benzathine penicillin G (BPG), for early syphilis in humans. 

–One arm of the trial compared oral linezolid (600 mg daily for 5 days) to BPG, however, this arm was 

discontinued due to futility.

–  The second arm of this study is continuing to test oral linezolid (600 mg twice daily for 10 days).  

–Study Completion estimated: December 2025 



Background and Overview

▪ Doxycycline compared to penicillin for treatment of neurosyphilis and ocular 

syphilis (PI: Matt Golden and Ken Mayer)

▪Protocol in Development: Randomized trial to NIH to evaluate oral doxycycline as a 

treatment of neuro and ocular syphilis

▪ A two arm non-inferiority trial is likely the best design

▪ Why doxycycline?

• Good experience with uncomplicated syphilis

• Pharmacokinetic data suggest that doxycycline levels in the CSF and aqueous 

humor should be adequate to treat neurosyphilis

• Clinical data on the efficacy of doxycycline in treating neurosyphilis are limited

• UK and German guidelines recommend doxycycline as an alternative therapy 

for neurosyphilis

Slide courtesy of Matthew Golden/ University of Washington

Repurposing Drugs for Treatment of Syphilis: 

Clinical Trials 



Gaps Identified at the Workshop

▪ Gaps in knowledge regarding the effectiveness indices for T. pallidum pose a continuing 

challenge to the application of these approaches for therapeutic optimization. 

▪ Enhancing the sensitivity and specificity of syphilis testing 

▪ The integration of advanced diagnostics into clinical practice, especially in the form of rapid, 

point-of-care tests, could revolutionize syphilis screening and treatment. 

▪ Significant gaps remain in our understanding of syphilis, particularly regarding how social 

determinants of health impact disease transmission and treatment efficacy. 

▪ More data are needed on the long-term outcomes of newer treatments and therapies, 

especially for late-stage syphilis and immunocompromised populations. 

▪ Exploring shorter, more effective treatment regimens could enhance adherence to syphilis 

treatment. 

▪ Other clinical trial concepts under discussion: Amoxicillin +/- probenecid for early-stage 

syphilis; BPG for high titer latent syphilis of unknown duration (vs BPG x 3 sequential doses)



FY24 SBIR Contract Topic

Alternatives to Benzathine Penicillin for Treatment of Syphilis

▪ Significance: There are several barriers that limit use of 

injectable benzathine penicillin for syphilis treatment (not available 

orally; limited manufacturing facilities). 

▪ Purpose: To support preclinical development of lead candidates 

for syphilis indications or repurposing of drugs to be more suitable 

for syphilis treatment

▪ Proposals have been received and are being evaluated

https://sam.gov/opp/f76f86b1206b4b6e9132c6cf9da3b6c0/view

https://sam.gov/opp/f76f86b1206b4b6e9132c6cf9da3b6c0/view


In vitro Culture and MIC testing of             

Treponema pallidum

▪ Detailed protocol published for long-

term in vitro culture of T. pallidum

– Until this breakthrough, cultivation required 

rabbits or other laboratory animals

▪ In vitro growth has also allowed for the 

development of an MIC assay that can 

be used to evaluate efficacy of new 

therapeutics

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7986111/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7508625/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7986111/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7508625/


Genetic engineering of             

Treponema pallidum

▪ Despite more than a century of 

research, genetic manipulation of T. 

pallidum), the causative agent of 

syphilis, has not been successful

▪ This research demonstrated that 

genetic manipulation of T. pallidum is 

attainable. 

▪ This discovery will allow the 

application of functional genetics 

techniques to study syphilis 

pathogenesis and improve syphilis 

vaccine development.

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1009612 

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1009612


Chembio Dual-Path Platform (DPP): 

HIV/Syphilis Diagnostic

▪ FDA Approved: October 8, 2020

▪ Dual rapid test, detects 

antibodies:

– HIV 1/2 and Treponema pallidum

▪ Sample specimens:

– fingerstick whole blood

– venous whole blood

– plasma specimens

▪ Time to results: 15 minutes!



Advancing T. pallidum Diagnostics

▪ RFA-AI-23-039: Advancing Development of Diagnostics for 

Congenital and Adult Acquired Syphilis

• Focus on:

• Advancing new technologies

• Ultra sensitive detection 

• Differentiating current and previous infections

• Multi-omic approaches, genome and amplicon 

sequencing

• Congenital syphilis diagnosis

• Immune signatures, protein breakdown products, 

biomarkers

• Diagnosis in point-of-care settings using variety of 

sample types including blood and ulcer swabs

Colorized electron micrograph of Treponema 

pallidum. Credit: NIAID



New Awards: Syphilis Diagnostics



Ongoing Public Health Needs: 

New Interventions for the Future!

Thank You
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