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Objectives

 At the end of this presentation, participants will be able to:

 Recognize the clinical manifestations of syphilis and its complications among 

adults with HIV

 Describe approaches to managing clinical and serological complications

 Characterize the implications of doxycycline use as post-exposure prophylaxis for 

syphilis

 Identify the limitations of new diagnostics for syphilis



Natural History 
of Syphilis

N Engl J Med 2020;382:845-854.

Sexual transmission (only occurs in early 

stages)

• Risk of infection after 1 exposure: 40%

• Index patient is most contagious during 

1o and 2o stage, less so in early latent 

stage

Vertical transmission (may occur during 

any stage)  

• ~80% transmission in the early stages

• ~10% transmission in the late stages

Rarely, transmission may occur through 

blood transfusions and organ 

transplantations



Patient 1



Patient Encounter 1

 HPI: 38-year-old man with HIV (on BIKTARVY CD4 800 cells/mm3) presents 
with low-grade fevers and a rash for 3 days. He noticed a painless ulcer that 
appeared on his penis a week earlier and severe rectal pain associated with 
defecation.

 PMHx:   (1) Chlamydia proctitis

(2) Gonorrhea X3 (pharyngeal X1)

 Social: No tobacco; drugs; 3 male sex partners in the last 3 months (all 
PWH); inconsistent condom use

 PE: Diffuse rash and penile ulcer (see next slide); exquisite tenderness on 
DRE; no lesions noted around the anus or any other mucosal site





Laboratory Results

 Treponemal CIA: Reactive

 Serum RPR: Reactive 1:32

 Rectal/pharyngeal gonorrhea and chlamydia NAATs negative

 Rectal HSV PCR negative



Clinical Course

 The patient was treated with 1 dose of 2.4 MU IM BPG

 Pre-treatment serology: 1:32

 Follow-up serology @ 3 m: 1:16

 Follow-up serology @ 6 m: 1:16

 Follow-up serology @ 12 m: 1:16

 Now what?



Options

A. Wait & continue to follow

B. Treat with 3 doses of BPG empirically

C. Perform a CSF examination



Syphilis Serologies

 Nontreponemal (lipoidal) tests: 
RPR and VDRL
 Nonreactive in 30% of persons with 

primary syphilis

 False positives occur (older age; 
autoimmune diseases; HIV & other 
infections)

 May become nonreactive over time 
with or without treatment

 Treponemal tests: (EIA, CIA, FTA-
ABS, TPPA, etc.)
 Nonreactive in 30% of persons with 

primary syphilis

 False positives occur (non-syphilitic 
treponematoses; severe gingivitis)

 Once reactive always reactive-
independent of treatment history

NEJM 2020 382(9):845-854



Are there any neurological, ocular, or otic 

signs or symptoms?

Did the patient get reinfected or is the 

patient pregnant?

Keep following the titers

Is the titer >=1:64?

Did you wait long enough for the titers to 

decline?

Manage accordingly

Keep following

Re-treat
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Consider CSF examination

5 observational studies show no difference in 

intermediate-term outcomes between 

treatment and watchful waiting. If you feel 

better re-treating, do so, but only once!

Yes

Yes

Yes

No

No

Yes

No

No

Reviewed by Hamill CID 2023

Cai Scientific Reports 2017

Based on the 2021 CDC STI Treatment Guidelines

RPR titers that are <=1:4 may not decline fourfold- leave them be



Additional Treatment vs. Observation?

In summary, these observational studies suggest that 

additional antibiotics in persons whose titers do not decline 

fourfold does not appear to confer short-term benefits. 

Whether additional treatment confers long-term benefits is 

not known.  



Additional Treatment vs. Observation?

 What do I do?

 I will only re-treat if the patient is pregnant or if I suspect that the patient will be lost 

to follow-up

 If you elect to re-treat, then use:

 2.4 MU of IM BPG X3 (because in these cases, you waited at least a full year, so you 

are theoretically treating late latent syphilis)



What to do with RPR Titers that Increase Four-fold

 You must determine whether this is a serological failure or a reinfection. 

Approach the patient in a manner that decreases the risk of social desirability 

bias



Reinfection? [minimize social desirability bias]

Did you repeat the titers 2-weeks later?  

Consider a CSF examination; if CSF 

examination is normal consider re-treatment 

w/BPG (but only once)

Are the titers still elevated?

Are there any neurological, ocular, or otic 

signs or symptoms?
Manage accordingly

Repeat the titers

S
e

ro
lo

g
ica

l Fa
ilu

re
Fo

u
r-fo

ld
 in

cre
a

se
 in

 tite
rs

Nothing more to do; 

continue routine 

monitoring

There are no data comparing outcomes for 

patients who undergo a CSF examination vs. 

empiric re-treatment with 3 doses of BPG 

without a CSF examination; the CDC Guidelines 

recommend clinicians consider a CSF 

examination
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Based on the 2021 CDC STI Treatment Guidelines

Yes

Re-treat

No



Patient  

 Should you prescribe DoxyPEP?



Trials on Doxycycline as PEP



DoxyPEP: The Ecological Data



Doxy PEP: What We Don’t Fully Understand

 Impact on the development of resistance in both STI-related bacterial 

pathogens and non-STI pathogens

 Impact on the structure, composition, and function of the human microbiome

 Impact on syphilis serologies and clinical manifestations

 Impact on the risk of early neurosyphilis



The Impact of DoxyPEP on Syphilis Clinical 

Presentation and Serologies

 1777 patients on HIV PrEP in Seattle (91% male, 52% white, 36% 

DoxyPEP use; 25% prior history of syphilis)

 59 syphilis cases in 56 patients (24% on DoxyPEP)

 CLINICAL: Higher proportion of symptomatic P&S syphilis among non 

DoxyPEP users (88%) than DoxyPEP users (12%)

 SEROLOGICAL: Median RPR titer of DoxyPEP users is 1:8 vs. 1:32 in 

non DoxyPEP users

These preliminary  data suggest that DoxyPEP significantly 

impacts early clinical and serological manifestations of syphilis 

Cannon et al. ISSTDR July 2025 Montreal, Canada: Evaluation of RPR Titer Differences at Early Syphilis Diagnosis  in DoxyPEP Users vs. Non-Users   



Doxycycline & the Microbiome

“Doxy-PEP use increased both the relative proportion and expression of 

tetracycline antimicrobial resistance genes while minimally impacting the ecology of 

the gut microbiome” (as measured by alpha and beta-diversity indices).





The Impact of DoxyPEP on GC Antimicrobial 

Resistance

 In a follow-up study nested within the DOXYVAC trial: MSM on HIV PrEP 

randomized to DoxyPEP (n= 362) or no-PEP (n=183) arms were tested for 

GC at baseline and every three months thereafter, by culture (N=78) and 

NAAT (N=233)

 Increase in rate of high-level tetracycline GC resistance in the DoxyPEP arm 

than in the no-PEP arm (35.5 vs. 12.5%, p=0.043)

 Decreased susceptibility to cefixime more frequent in the DoxyPEP arm than 

the no-PEP arm (32.3% vs 10.0%, p=0.033)

 The MICs of ceftriaxone, fluoroquinolones and azithromycin were similarly 

distributed in the DoxyPEP and no-PEP arms

Slide 24

Bercot B, et al. Clinical Infectious Diseases, 2025 (in press)



The Impact of DoxyPEP on S aureus Antimicrobial 

Resistance

“Use of doxy-PEP in this population may select for strains of S aureus that 

carry resistance not only to tetracyclines, but also to other common anti-

staphylococcal antibiotics (TMP/SMX & clindamycin). The extent to which 

doxy-PEP will select for these strains and the efficiency with  which resistant 

strains will be transmitted is unknown.”



How Much DoxyPEP Uptake is Necessary to 

Impact Syphilis Rates?

Parastu Kasaie

Unpublished data; CROI 

2026 Abstract 1020



Summary: DoxyPEP

Every antimicrobial prescription carries trade-offs, and 

DoxyPEP is no different. Its impact can be considerable but 

directing it to those most likely to benefit is essential to 

optimize outcomes and reduce risks; this approach may still 

provide significant public health benefits.



Patient 2



Patient  

 56-year-old woman with HIV (HIV RNA 23 copies/ml; last CD4 716 cells/mm3, 

on BIC/TAF/FTC) who presents with bilateral eye pain, redness, 

photosensitivity, vision loss, and bilateral tinnitus  

 First developed a rash over her legs, palms, and soles about a month earlier, and 

noticed (at the same time)some flat painless lesions on her genitals. 

 The gradual development of right eye pain, redness, photophobia, and blurry 

vision with subsequent involvement of the left eye.

 She was seen in the ED initially and was diagnosed with “conjunctivitis” and sent home

 She then noted tinnitus in both her ears but no hearing loss.



Patient 

She was seen by ophthalmology and diagnosed with 

anterior uveitis

Laboratory tests:

HgB 12.4; platelets 437K; ESR 78; alkaline phosphatase 602; 

AST 53; ALT 143

RPR 1:64; CIA Reactive



Diagnoses

 Early syphilis (secondary lesions one month earlier)

 Ocular syphilis (bilateral redness and decreased vision)

 Otic syphilis (tinnitus)

 Syphilitic hepatitis (elevated alkaline phosphatase; mildly elevated AST/ALT)



FYI-Clinical Manifestations of Syphilis

Hutchinson et al.  1994 Ann Int Med

Towns et al. 2016 STI



FYI-Syphilitic Hepatitis

 Involvement of the liver in late stages of the disease as fibrosis, gumma, 

and hepar lobatum well documented in the pre-antibiotic era

 Early-stage asymptomatic involvement, usually as a disproportionally 

elevated alkaline phosphatase in the setting of secondary syphilis, is a 

more recent observation- but is not universal
 Clinical: Association with rash and anorectal lesions

 Histology: pericholangiolar inflammation; mild (proliferation of sinus endothelial cells and Kupffer 

cells, eosinophils, and lymphocytes) to severe (diffuse necrosis, especially in the periportal region 

and central vein)

 In half of the cases, spirochetes  were found in the necrotic foci, walls of sinusoids, and the 

endothelial cells 

 Incidence of LFT abnormalities in both immunocompetent and HIV-infected 

persons in secondary syphilis noted in up to 38% -but the majority are 

asymptomatic

 The rare occurrence of abscesses in the liver 

Int J STD AIDS. 2012;23(8):e4-6
Int J STD AIDS. 2009;20(4):278-84

Lancet. 1975;2(7941):896-9West J Med. 1978;128(1):64-7
Am J Surg Pathol 2014; 38 (12):1636-43



Otic and Ocular Syphilis Take-Home Points

Otosyphilis

 Clinical manifestations: cochleovestibular 
dysfunction and syphilis infection without 
an alternate diagnosis; ~50% bilateral

 Symptoms: Hearing loss, vertigo, 
and/or tinnitus (ringing in the ears)

 Diagnosis is presumptive; CSF 
examination is normal in at least 40% 
of cases and is NOT recommended if 
patient only has otic signs and 
symptoms

 Therapy: IV penicillin (+ corticosteroids) 

 Prognosis: 23% experience improvement 
in hearing; up to 80% experience 
improvement in tinnitus and vertigo

Ocular Syphilis

 Clinical manifestations: any portion of the 

eye; any ocular manifestation; immediate 

ophthalmological examination

 Symptoms: Redness, pain, floaters, 

flashing lights, visual acuity loss

 Diagnosis is presumptive; CSF 

examination is normal in up to 40% of 

cases and is NOT recommended if 

patient only has ocular signs and 

symptoms

 Therapy: IV penicillin (+ corticosteroids) 

N Engl J Med 2020;382:845-854.



Questions 

Does this patient need a CSF examination?

Will the CSF examination change management? 

 If so, how?



A normal CSF examination rules out neurosyphilis, but it does not rule out ocular 

or otic syphilis

A patient with ocular only or otic only signs and/or symptoms does not need a 

CSF examination. An immediate thorough clinical evaluation is warranted and if 

the clinical picture is consistent with ocular or otic syphilis, start antibiotic 

therapy

A patient with both neurological signs/symptoms and ocular or otic 

signs/symptoms should undergo a CSF examination. While it may not impact the 

treatment decision, it may impact diagnostic considerations [patients may have 

neurological manifestations due to something other than syphilis- you don’t 

want to delay the diagnosis]

A Few Important Concepts to Remember Related to 

Neurosyphilis, Ocular Syphilis, and Otic Syphilis



Syphilis: CSF Examination

 Perform a lumbar puncture (LP) in persons who:

 Have neurological signs and symptoms

 Are diagnosed with tertiary syphilis (cardiovascular, gummas)

 Consider in those who are asymptomatic but whose serological titers increase 

four-fold after stage-appropriate therapy in the absence of reinfection

 Consider in those who are asymptomatic but whose titers fail to decrease fourfold 

if the titers are >=1:64 in the absence of reinfection  

 There are no data to support routine LP in asymptomatic PWH



Making a Diagnosis of Neurosyphilis
CSF VDRL reactive in the absence of gross blood 

contamination of CSF?

No

CSF pleocytosis in the absence of another plausible 

diagnosis? >5 WBC/ml if HIV- or  >20 WBC/ml if HIV+ & not 

on ART  [Marra. JID 2007; 7:37]

No

Definite neurosyphilis

Presumptive neurosyphilis

Yes

Yes

Elevated CSF protein concentration?

Yes

No

Neurosyphilis Ruled Out*

Reactive CSF treponemal antibodies?

No

Neurosyphilis Ruled Out

Yes

Presumptive neurosyphilis (because of the elevated CSF protein concentration)

*10% of persons with tabes dorsalis may have a normal CSF formula (“burnt out tabes”)

Reviewed by Hamill CID 2024

Harding STD 2012



As a Reminder: Diagnosis of Neurosyphilis 
The diagnosis of neurosyphilis is based on a combination of clinical and laboratory 
findings:

 Serological evidence of syphilis
• Up to 25% of patients with tertiary neurosyphilis may have non-reactive serum 

non-treponemal tests

A positive CSF VDRL 
• ~50% sensitivity & very high specificity in the absence of blood contamination; 

most specific parameter
• CSF RPR is not sensitive  [Marra. STD 2012;39(6):453-7]

• CSF treponemal tests (particularly FTA-ABS): high sensitivity but lower 
specificity; high negative predictive value when the pre-test probability for 
neurosyphilis is moderate to low [Harding. STD 2012; 39(4):291-7]

 CSF Pleocytosis
• >5 WBC/ml if HIV-; >20 WBC/ml if HIV+ & not on ART  [Marra. JID 2007; 7:37]

• Most sensitive parameter

 Elevated CSF protein concentration [>50mg/dl]
• Least specific parameter
• (personally, I don’t use this parameter unless it is very high)



Are follow-up CSF Exams Necessary in Persons 
Treated Appropriately for Neurosyphilis?

 58 of 123 HIV- with NS agreed to a CSF examination 6 

months after appropriate treatment

 91.3% of those showing serological response of RPR test 

achieved CSF normalization; in persons with ≥8-fold 

decreases in the serum RPR titer (N=8), all CSF parameters 

had normalized

 In 110 patients with NS normalization of serum RPR titer 

predicted normalization of other CSF and clinical 

abnormalities in >80% of patients at 4 months, >85% at 7 

months, and >90% at 13 months

 Normalization of serum RPR titer was consistently less 

accurate in predicting treatment success in human 

immunodeficiency virus–infected patients who were not 

receiving antiretroviral therapy

No need for follow-up LP 6 months after the diagnosis and treatment of neurosyphilis in HIV uninfected or 

PWH who are on ART if they improve clinically, and their serological titers are responding appropriately



Patient 

 You decide to wait and follow…



Patient 3



Patient Encounter

A patient is referred to the Infectious Diseases Clinic by a local obstetrician. She is a 24-year-old 
woman with HIV doing well on ART, G0P1, currently at 10 weeks’ gestation. The referral is for 
management of reactive syphilis serologies: her EIA is reactive and her RPR titer is 1:8, with 
results obtained three days prior to presentation.

She was diagnosed with syphilis 11 months earlier at her primary care physician’s office after 
presenting with a rash. Diagnosis was made using a point-of-care test, and she was treated with 2.4 
million units of intramuscular benzathine penicillin G. Her partner at that time was also treated. The 
diagnosis of syphilis immediately led to the dissolution of that relationship.

Shortly thereafter, the patient entered a monogamous relationship with her current partner.

She reports no symptoms, and physical examination is unremarkable. 

What is the most appropriate next step in the management of this patient?



Point of Care & At-Home 

Testing

 2 FDA cleared POC tests and 1 at-home 

(or ‘self’) test all detect the presence of 

treponemal antibodies with excellent 

performance characteristics



Trep/NonTrep (Qualitative) Combined POC 

Diagnostic 

DPP® Syphilis Screen & Confirm

CE-marked but not FDA-cleared   



Patient Encounter

A patient is referred to the Infectious Diseases Clinic by a local obstetrician. She is a healthy 24-year-old woman, G0P1, currently 
at 12 weeks’ gestation. The referral is for management of reactive syphilis serologies: her EIA is reactive and her RPR titer is 
1:8, with results obtained three days prior to presentation.

She was diagnosed with syphilis 11 months earlier at her primary care physician’s office after presenting with a rash. Diagnosis
was made using a point-of-care test, and she was treated with 2.4 million units of intramuscular benzathine penicillin G.  

She reports no symptoms, and physical examination is unremarkable. 

The patient is treated with a dose of IM BPG. 

3 months later, her titer is 1:8.

Six months later (at the time of delivery), her titer is still 1:8

What work-up would you recommend for the infant?



WHAT IF THE PATIENT WERE ALLERGIC TO 

PENICILLIN?



Therapy for Syphilis

 Parenteral penicillin G is the drug 
of choice for all stages of syphilis

 It is the ONLY therapy with 
documented efficacy for 
neurosyphilis or for syphilis during 
pregnancy

 Data on doxycycline are more 
limited but suggest excellent 
efficacy in adults who are not 
pregnant with early and late latent 
infections

 High-dose oral doxycycline for 
neurosyphilis is being investigated

N Engl J Med 2020;382:845-854.



Alternatives to Penicillin in Pregnancy



The NNPTC provides:

• Clinical training

• STD clinical 

consultations

• Resources and tools 

for STD treatment

Visit: www.nnptc.org





Thank you

 Khalil Ghanem, MD, PHD

 kghanem@jhmi.edu
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