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Syphilis: Cutting risk through primary  
prevention and prenatal screening

This highly infectious STI poses severe consequences to women and babies  
when infection occurs during pregnancy, with infection rates higher among 
women who lack prenatal care. These authors stress education of at-risk 
populations and early recognition of clinical features to quell rising infection rates.

Tory A. Finley, BA, and Patrick Duff, MD 

CASE Pregnant woman with positive 
Treponema pallidum antibody test
A 30-year-old primigravida at 10 weeks and  

4 days of gestation by her last menstrual period 

presents to your office for her initial prenatal 

visit. She expresses no concerns. You order 

the standard set of laboratory tests, including 

a sexually transmitted infection (STI) screen-

ing panel. Consistent with your institution’s use 

of the reverse algorithm for syphilis screening, 

you obtain a Treponema pallidum antibody test, 

which reflexes to the rapid plasma reagin (RPR) 

test. Three days later, you receive a notification 

that this patient’s T pallidum antibody result was 

positive, followed by negative RPR test results. 

The follow-up T pallidum particle agglutination 

(TP-PA) test also was negative. Given these find-

ings, you consider: 

•	 What is the correct interpretation of the 

patient’s sequence of test results? 

•	 Is she infected, and does she require  

treatment?

Meet our perpetrator
Syphilis has plagued society since the late 
15th century, although its causative agent, 
the spirochete T pallidum, was not recog-
nized until 1905.1,2 T pallidum bacteria are 
transmitted via sexual contact, as well as 
through vertical transmission during preg-
nancy or delivery. Infection with syphilis is 
reported in 50% to 60% of sexual partners 
after a single exposure to an infected individ-
ual with early syphilis, and the mean incuba-
tion period is 21 days.3 T pallidum can cross 
the placenta and infect a fetus as early as the 
sixth week of gestation.3 Congenital syphi-
lis infections occur in the neonates of 50% 
to 80% of women with untreated primary, 
secondary, or early latent syphilis infec-
tions; maternal syphilis is associated with a  
21% increased risk of stillbirth, a 6% increased 
risk of preterm delivery, and a 9% increased 
risk of neonatal death.4,5 Additionally, syphi-
lis infection is associated with a high risk of 
HIV infection, as well as coinfection with 
other STIs.1 

Given the highly infective nature of  
T pallidum, as well as the severity of the 
potential consequences of infection for both 
mothers and babies, primary prevention, 
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education of at-risk populations, and early 
recognition of clinical features of syphilis 
infection are of utmost importance in pre-
venting morbidity and mortality. In this 
article, we review the epidemiology and 
extensive clinical manifestations of syphilis, 
as well as current screening recommenda-
tions and treatment for pregnant women. 

The extent of the problem today
Although US rates of syphilis have ebbed 
and flowed for the past several decades, the 
current incidence has grown exponentially 
in recent years, with the number of cases 
reported to the Centers for Disease Control 
and Prevention (CDC) increasing by 71% 
from 2014 to 2018.6 During this time period, 
reported cases of primary and second-
ary syphilis in women more than doubled 
(172.7% and 165.4%, respectively) according 
to CDC data, accompanied by a parallel rise 
in reported cases of congenital syphilis in 
both live and stillborn infants.6 In 2018, the 
CDC reported a national rate of congenital 
syphilis of 33.1 cases per 100,000 live births, 
a 39.7% rise compared with data from 2017.6 
Those most at risk. Risk factors for syphilis 
infection include age younger than 30 years, 
low socioeconomic status, substance abuse, 
HIV infection, concurrent STIs, and high-risk 
sexual activity (sex with multiple high-risk 
partners).3 Additionally, reported rates of 
primary and secondary syphilis infections, 
as well as congenital syphilis infections, are 
more elevated among women who identify 
as Black, American Indian/Alaska Native, 
and/or Hispanic.6 Congenital infections in 
the United States are correlated with a lack 
of prenatal care, which has been similarly 
linked with racial and socioeconomic dispar-
ities, as well as with untreated mental health 
and substance use disorders and recent 
immigration to the United States.5,7

The many phases of syphilis
The characteristic lesion of primary syphilis 
is a chancre, which is a painless, ulcerative 
lesion with raised borders and a clean, indu-
rated base appearing at the site of spirochete 
entry (FIGURE 1). Chancres most commonly 
appear in the genital area, with the most 
frequent sites in females being within the 
vaginal canal or on the cervix. Primary chan-
cres tend to heal spontaneously within 3 to 
6 weeks, even without treatment, and fre-
quently are accompanied by painless ingui-
nal lymphadenopathy. Given that the most 
common chancre sites are not immediately 

FIGURE 1  The chancre that is characteristic  
of primary syphilis

Image courtesy of Haley Oberhofer.

FIGURE 2  The characteristic rash of secondary syphilis 

Image courtesy of Haley Oberhofer.
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apparent, primary infections in women often 
go undetected.3 In fact, it is essential for clini-
cians to recognize that, in our routine prac-
tice, most patients with syphilis will not be 
symptomatic at all, and the diagnosis will 
only be made by serologic screening.

Following resolution of the primary 
phase, the patient may enter the secondary 
stage of T pallidum infection. During this 
stage, spirochetes may disseminate through-
out the bloodstream to infect all major organ 
systems. The principal manifestations of 
secondary syphilis include a diffuse macu-
lopapular rash that begins on the trunk and 
proximal extremities and spreads to include 
the palms and soles (FIGURE 2); mucosal 
lesions, such as mucous patches and condy-
loma lata (FIGURE 3); nonscarring alopecia; 
periostitis; generalized lymphadenopathy; 
and, in some cases, hepatitis or nephritis.1,3 

Secondary syphilis usually clears within 
2 to 6 weeks, with the patient then entering 
the early latent stage of syphilis. During this 
period, up to 25% of patients are subject to 
flares of secondary syphilitic lesions but oth-
erwise are asymptomatic.1,3,4 These recur-
rences tend to occur within 1 year, hence 
the distinction between early and late latent 
stages. Once a year has passed, patients are 
not contagious by sexual transmission and 
are unlikely to suffer a relapse of secondary 
symptoms.1,3 However, late latent syphilis is 
characterized by periods of intermittent bac-
teremia that allow for seeding of the placenta 
and infection in about 10% of fetuses.5 

Untreated, about 40% of patients will 
progress to the tertiary stage of syphilis, 
which is characterized by gummas affecting 
the skin and mucous membranes (FIGURE 4) 
and cardiovascular manifestations including 
arterial aneurysms and aortic insufficiency.3

Neurologic manifestations of syphilis 
may arise during any of the above stages, 
though the most characteristic manifesta-
tions tend to appear decades after the pri-
mary infection. Early neurosyphilis may 
present as meningitis, with or without con-
comitant ocular syphilis (uveitis, retinitis) 
and/or as otic syphilis (hearing loss, persis-
tent tinnitus).1,5 Patients with late (tertiary)  

FIGURE 3  Condyloma lata, which is characteristic  
of secondary syphilis

Image courtesy of Haley Oberhofer.

FIGURE 4  The gumma, the  
characteristic mucocutaneous  
lesion of tertiary syphilis

Image courtesy of Haley Oberhofer.
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neurosyphilis tend to exhibit meningovas-
cular symptoms similar to stroke (aphasia, 
hemiplegia, seizures) and/or parenchymal 
effects such as general paresis. Tabes dorsa-
lis (manifestations of which include urinary 
and rectal incontinence, lightning pains, and 
ataxia) is a late-onset manifestation.1,3 
Congenital syphilis can be subdivided 
into an early and late stage. The first stage, 
in which clinical findings occur within the 
first 2 years of life, commonly features a des-
quamating rash, hepatomegaly, and rhinitis. 
Anemia, thrombocytopenia, periostitis, and 
osteomyelitis also have been documented.5 
Of note, two-thirds of infants are asymptom-
atic at birth and may not develop such clinical 
manifestations for 3 to 8 weeks.3 If untreated, 
early congenital infection may progress to 
late manifestations, such as Hutchinson 

teeth, mulberry molars, interstitial keratitis, 
deafness, saddle nose, saber shins, and such 
neurologic abnormalities as developmental 
delay and general paresis.3

Prenatal screening  
and diagnosis
Current recommendations issued by the 
CDC and the American College of Obste-
tricians and Gynecologists state that all 
pregnant women should be screened for 
syphilis infection at their first presentation to 
care, with repeat screening between 28 and  
32 weeks of gestation and at birth, for women 
living in areas with a high prevalence of syph-
ilis and/or with any of the aforementioned 
risk factors.3,5 Given that providers may be 
unfamiliar with the prevalence of syphilis  

FIGURE 5  Traditional syphilis screening algorithm

bFollow-up titers should be ordered at 3 and 6 months to determine efficacy of treatment and to establish a baseline titer for future 
screening. A subsequent 4-fold increase in the denominator of this titer (ie, 1:8  1:32) indicates re-infection and a need for repeat 
treatment. 
Abbreviations: FTA, fluorescent treponemal antibody; RPR, rapid plasma reagin; VDRL, Venereal Disease Research Laboratory.
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in their area, and that patients may acquire 
or develop an infection later on in their preg-
nancy, researchers have begun to investigate 
the feasibility of universal third-trimester 
screening. While the cost-effectiveness of 
such a protocol is disputed, recent stud-
ies suggest that it may result in a substan-
tial decrease in adverse maternal and  
fetal outcomes.8,9 

Diagnostic tests
The traditional algorithm for the diagnosis 
of syphilis infection begins with a nontrepo-
nemal screening test, such as the RPR or the 
Venereal Disease Research Laboratory test. 
If positive, these screening tests are followed 

by a confirmatory treponemal test, such as 
the fluorescent treponemal antibody (FTA) 
test or the TP-PA (FIGURE 5). 

The “reverse” screening algorithm 
begins with the FTA and, if positive, reflexes 
to the RPR. A reactive RPR indicates an active 
infection, and the patient should be treated. 
A negative RPR should be followed by the 
TP-PA to rule out a false-positive immuno-
globulin G test. If the TP-PA test result is pos-
itive, the diagnosis of syphilis is confirmed 
(FIGURE 6). It is crucial to understand, how-
ever, that treponemal antibodies will remain 
positive for a patient’s lifetime, and some-
one who may have been treated for syphilis 
in the past also will screen positive. Once 2  

FIGURE 6  Reverse screening algorithm for syphilis 
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treponemal tests are positive, physicians 
should take a careful history to assess prior 
infection risk and treatment status. A nega-
tive TP-PA excludes a diagnosis of syphilis. 
Advantages of the reverse screening 
algorithm. Nontreponemal tests are inex-
pensive and easy to perform, and titers allow 
for identification of a baseline to evaluate 
response to treatment.11 However, given the 
fluctuation of RPR sensitivity (depending on 
stage of disease and a decreased ability to 
detect primary and latent stages of syphilis), 
there has been a resurgence of interest in the 
reverse algorithm.11 While reverse screening 
has been found to incur higher costs, and may 
result in overtreatment and increased stress 
due to false-positive results,12 there is evidence 

to suggest that this algorithm is more sensitive 
for primary and latent infections.8,11,13-15 

Given the rise in prevalence of syphilis 
infections in the United States over the past 
decade, and therefore a higher pretest prob-
ability of syphilis in the population, we favor 
the reverse screening algorithm in obstetrics, 
particularly given the risks of adverse mater-
nal and fetal outcomes. 

Treating syphilis in pregnancy
Parenteral benzathine penicillin G is the only 
currently recommended medication for the 
treatment of syphilis in pregnancy. This drug 
is effective in treating maternal infection and 
in preventing fetal infections, as well as in 

TABLE  Common presentations and treatment of syphilis in pregnancy

Stage of disease Characteristic manifestation Treatment regimen

Primary Chancre Benzathine penicillin G, 2.4 million units 
IM in a single dosea

Secondary •	 Diffuse maculopapular rash that 
includes the palms and soles

•	 Condyloma lata

•	 Mucous patches

•	 Alopecia 

Benzathine penicillin G, 2.4 million units 
IM in a single dosea

Early latent (<1 y) No characteristic lesion; patients may 
experience recurrence of secondary 
symptoms

Benzathine penicillin G, 2.4 million units 
IM in a single dosea

Late latent (>1 y) No cutaneous lesions Benzathine penicillin G, 7.2 million units 
total, administered as 3 doses of  
2.4 million units IM at 1-week intervals

Tertiary Gummas Benzathine penicillin G, 7.2 million units 
total, administered as 3 doses of  
2.4 million units IM at 1-week intervals

Confirmed neurosyphilis •	 Argyll-Robertson pupil

•	 Tabes dorsalis

•	 CVA

•	 General paresis

•	 Dementia

Aqueous crystalline penicillin G,  
18-24 million units/d, administered as  
3-4 million units IV  every 4 hours or by 
continuous infusion for 10-14 days

OR

Procaine penicillin, 2.4 million units  
IM/day, plus probenecid 500 mg orally 
every day, both for 10-14 days 

a�Based on reports of failure to prevent congenital syphilis in women with primary, secondary, or early latent syphilis, despite adherence to treatment guidelines, some experts 
advocate for a second dose of 2.4 million units of benzathine penicillin G no later than 10 days after the first injection.

Abbreviations: CVA, cerebrovascular accident; IM, intramuscular; IV, intravenous. 
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treating established fetal infections.3,5 Regi-
mens differ depending on the stage of syphi-
lis infection (TABLE). Treatment for presumed 
early syphilis is recommended for women 
who have had sexual contact with a partner 
diagnosed with primary, secondary, or early 
latent syphilis within 3 months of their cur-
rent pregnancy.5 Any patient with diagnosed 
syphilis who demonstrates clinical signs of 
neurologic involvement should undergo 
lumbar puncture to assess for evidence of 
neurosyphilis.3 CDC guidelines recommend 
that patients who report an allergy to penicil-
lin undergo desensitization therapy in a con-
trolled setting, as other antibiotics that have 
been investigated in the treatment of syphilis 
are either not appropriate due to teratogenic-
ity or due to suboptimal fetal treatment.3,5 

Syphilotherapy may lead to the Jarisch-
Herxheimer reaction, which is an acute sys-
temic reaction to inflammatory cytokines 
produced in response to lipopolysaccharide 
released by dying spirochetes.5 This reaction  
is characterized by fever, chills, myalgia, 

headache, hypotension, and worsening of 
cutaneous lesions. Preterm labor and deliv-
ery and fetal heart rate tracing abnormali-
ties also have been documented in pregnant 
women experiencing this reaction, particu-
larly during the second half of pregnancy.16 
Prior to the start of treatment, a detailed 
sonographic assessment should be per-
formed to assess the fetus for signs of early 
syphilis, including hepatomegaly, elevated 
peak systolic velocity of the middle cerebral 
artery (indicative of fetal anemia), polyhy-
dramnios, placentomegaly, or hydrops.5,7

CASE Resolved
The combination of the patient’s test results—

positive FTA, negative RPR, and negative 

TP-PA—suggest a false-positive treponemal 

assay. This sequence of tests excludes a diag-

nosis of syphilis; therefore, no treatment is nec-

essary. Depending on the prevalence of syphilis 

in the patient’s geographic location, as well as 

her sexual history, rescreening between 28 and 

32 weeks may be warranted. ●
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