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A panel of experts generated 5 “key questions” in the management of adult syphilis. A systematic literature review was conducted
and tables of evidence were constructed to answer these questions. Available data suggest no clinical benefit to >1 dose of benzathine
penicillin G for early syphilis in human immunodeficiency virus (HIV)-infected patients. While penicillin remains the drug of
choice to treat syphilis, doxycycline to treat early and late latent syphilis is an acceptable alternate option if penicillin cannot be used.
There are very limited data regarding the impact of additional antibiotic doses on serologic responses in serofast patients and no
data on the impact of additional antibiotic courses on long-term clinical outcomes. In patients with isolated ocular or otic signs and
symptoms, reactive syphilis serologic results, and confirmed ocular/otic abnormalities at examination, a diagnostic cerebrospinal
fluid (CSF) examination is not necessary, because up to 40% and 90% of patients, respectively, would have no CSF abnormalities.
Based on the results of 2 studies, repeated CSF examinations are not necessary for HIV-uninfected patients or HIV-infected patients
on antiretroviral therapy who exhibit appropriate serologic and clinical responses after treatment for neurosyphilis. Finally, several

important gaps were identified and should be a priority for future research.
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The total number of cases of infectious syphilis reported to the
Centers for Disease Control and Prevention (CDC) continues
to increase [1]. Two epidemics are ongoing in the United States:
a long-standing epidemic among men who have sex with men
(MSM) [1] and a more recent epidemic among heterosexuals linked
to drug use [2]. As a result of increasing rates in women, congen-
ital syphilis is on the rise [1, 3]. In this context, we systematically
assessed the literature to review the evidence and to answer some
important unanswered key questions in syphilis management.

METHODS

We surveyed experts in the field of syphilis to help define rel-
evant “key questions” in syphilis management. These included
questions related to new data on syphilis treatment strategies,
management of patients without demonstrated adequate sero-
logic decline, diagnosis of neurosyphilis, prevention of syphilis,
and use of the “reverse sequence algorithm” for syphilis testing.
A literature review was then conducted based on these key ques-
tions. We searched Pubmed, SCOPUS, ISI, SciFinder, Excerpta
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Medica, and the Cochrane Central Register of Controlled Trials
databases from 29 February 2013 (the date of the last system-
atic review) to 4 December 2018. We used the following search
terms: “Treponema pallidum” or “treponemal infections/
therapy.” Reference lists of the retrieved articles were also man-
ually searched for other potentially relevant articles.

We also reviewed conference abstracts from 2018 (CDC Sexually
Transmitted Diseases Prevention Conference, IDWeek, and
Conference on Retroviruses and Opportunistic Infections). We
assessed English-language articles only and included only arti-
cles with primary data. All abstracts were read, and they were if
found to be relevant to any of the key questions identified, the
full article was reviewed. We assessed relevant guidelines from
other countries or regions (United Kingdom, Europe, Canada,
and Australia). Based on data reviewed, we constructed “tables
of evidence” for each key question. The data collected were pre-
sented to a group of syphilis experts at the Centers for Disease
Control and Prevention Sexually Transmitted Infections
Treatment Guidelines Meeting held in Atlanta in 11-13 June
2019. Preliminary answers to the key questions were drafted
based on the tables of evidence, and expert opinion was con-
sidered where there was no supporting evidence. A summary of
the discussion is also included.

RESULTS AND DISCUSSION

Five key questions were identified and agreed on by a panel of 8
external experts. The literature search yielded 3193 references.
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Of those, 95 were relevant to the key questions and were in-
cluded in the tables of evidence. Below is a list of the 5 key ques-
tions, a summary of the data from the tables of evidence for
each question, an overview of the discussion surrounding each
question, and the conclusions reached by the committee.

Key Question 1: Are There Relevant New Data on Syphilis Treatment or
Management, Particularly When Penicillin Therapy Is Not Feasible?

Data on 1 versus 3 doses of intramuscular benzathine penicillin
G (BPG) for treatment of early syphilis in human immunodefi-
ciency virus (HIV)-infected patients remain limited, though a
phase 4 comparative trial NCT03637660) of 1 versus 3 doses of
BPG for treatment of early syphilis in subjects with or without
HIV infection was initiated in September 2018; results have yet
to be reported [4-9]. All studies relied on serologic outcomes;
none provided data on long-term clinical outcomes. One large
retrospective cohort [6] suggested no difference in serologic re-
sponses between 1 and >1 dose of BPG. One large prospective
observational study [9] included in the previous (2015) guide-
lines as an abstract has now been published and showed no
difference between 1 and 3 doses of BPG in the per-protocol
analysis, although a subanalysis favored 3 doses. The only ran-
domized trial [4] showed no difference in serologic outcomes
but had a small sample size. None of the other (retrospective)
studies showed differences in serologic outcomes in HIV-
infected patients with early syphilis given 1 versus 3 doses of
BPG [5, 7, 8].

Several retrospective studies [10-15] were published which,
while limited, provide additional reassurance about the efficacy
of doxycycline or other tetracyclines for the treatment of early
and late latent syphilis, suggesting that they are acceptable al-
ternate agents when penicillin therapy is not feasible. Available
data on azithromycin suggest comparable efficacy [16, 17],
and perhaps lower rates of Jarisch-Herxheimer reaction [18]
as compared to BPG for treatment of early syphilis in areas
with low rates of macrolide resistance. However, previous data
suggest that mutations associated with macrolide resistance
are highly prevalent in many settings, including in the United
States. Given concerns regarding macrolide resistance, experts
agreed that despite these data, azithromycin should not be a re-
commended treatment for syphilis in the United States.

One randomized trial suggests comparable efficacy for treat-
ment of early syphilis with 1 g/d of intravenous ceftriaxone for
10 days compared with 2 intramuscular doses of 2.4- million
units (MU) BPG [19]. These data may provide added reassur-
ance that 1-g intravenous/intramuscular ceftriaxone for 10 days
is a reasonable treatment for early syphilis. Data from a retro-
spective observational study [20] suggests that oral amoxicillin
3 g plus oral probenecid may be a viable option for treatment of
syphilis in HIV-infected patients, but there were many limita-
tions to the study (retrospective nature, small sample size, het-
erogeneity in regimens given, and lack of a comparator group),

and as such it was felt that there is insufficient data to recom-
mend this regimen.

Conclusions

Limited data suggest no benefit, in terms of serologic outcomes,
to >1 dose of BPG for early syphilis in HIV-infected patients.
While penicillin remains the drug of choice to treat syphilis,
doxycycline is an acceptable alternate option for treating early
and late latent syphilis if penicillin cannot be used. Azithromycin
as a single 2-g oral dose has been effective for treating early
syphilis in some settings. However, Treponema pallidum chro-
mosomal mutations associated with azithromycin (and other
macrolide) resistance and treatment failures have been docu-
mented in multiple geographic areas in the United States, and
azithromycin should therefore not be a recommended treat-
ment for syphilis in the United States. Ceftriaxone (intravenous
or intramuscular; 1 g/d for 10 days) is a reasonable alternative
treatment for early syphilis. There is insufficient evidence to
recommend oral amoxicillin plus probenecid for the treatment
of syphilis. (See Supplementary Table 1 for additional details on
reviewed studies.)

Key Question 2: Are There Relevant New Data on Managing Patients
Without Demonstrated Adequate Serologic Decline or Seroreversion After
Stage-Appropriate Therapy?

The first point of discussion focused on terminology—specifi-
cally the definition of serofast and how this term should be used
in the guidelines. In the literature, the term has been used to
refer to failure of nontreponemal antibody titers to serorevert
(ie, become nonreactive), failure of nontreponemal antibody
titers to demonstrate a 24-fold decline 6-12 months after
therapy for early syphilis and 12-24 months after therapy for
late syphilis (sometimes referred to as serologic nonresponse), or
both. While attendees agreed that the only clinically relevant
definition of the serofast state in modern times was serologic
nonresponse, there was concern that the heterogeneity of def-
initions in the literature would confuse readers. It was agreed
that the term serofast should be clearly defined and then used
consistently throughout the guidelines. For the purposes of this
section, we will define the term as failure to achieve a 4-fold de-
cline in nontreponemal antibody titers after stage-appropriate
therapy.

Multiple studies suggest that a substantial proportion of pa-
tients with syphilis (whether HIV infected or not) will remain
serofast and that an even larger proportion will not serorevert.
One study [25] showed that a strategy of pairing serum samples
for rapid plasma regain (RPR) testing (ie, simultaneous testing
of acute and convalescent samples) did not result in fewer
serofast diagnoses. Several studies assessed factors that predict
the serofast state [26-35]. As in previous studies, earlier syphilis
stage and higher baseline nontreponemal titers are associated
with increased likelihood of serologic cure and seroreversion.
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In addition, several studies showed that older age and female
sex were associated with a higher probability of remaining
serofast [29, 30, 32, 33].

Two studies sought to evaluate whether retreatment with ad-
ditional doses of BPG would affect titers in serofast patients.
One study [36] found no difference but was limited by its retro-
spective nature. A second study had no comparison group [37].
Neither study evaluated whether additional treatment resulted
in improved long-term clinical outcomes. There are limited
modern data to assess whether serofast patients (in whom rein-
fection has been ruled out) experience worse long-term clinical
outcomes than those who are serologically cured. One study
[38] did not find a difference in the proportion of asymptomatic
patients with cerebrospinal fluid (CSF) findings consistent with
neurosyphilis between patients who were serofast and those
who had a 4-fold decline in nontreponemal test titers. A second
study in HIV-infected patients [39] found that 41.7% (n = 5) of
those who were serofast at 12 months (n = 12) had asympto-
matic neurosyphilis. However, the small numbers and lack of
a comparator group make it difficult to gauge the significance
of these data.

Conclusions

When the term serofast is used in the guidelines, it should be
clearly defined and used consistently throughout the document.
Older age should be added as a predictor of the serofast state.
There are very limited data regarding the impact of additional
antibiotic doses on serologic responses in serofast patients, and
no data on the impact of additional antibiotic courses on long-
term clinical outcomes (see Supplementary Table 2).

Key Question 3: What Are the Optimal Diagnostic and Management
Approaches for Neurosyphilis, Ocular Syphilis, and Otic Syphilis?

Several studies assessed predictors of asymptomatic and symp-
tomatic neurosyphilis in HIV-infected and HIV-uninfected
persons. Consistently, higher serum nontreponemal titers
were associated with increased risk of neurosyphilis. In a study
conducted in HIV-uninfected persons [38], there was no dif-
ference in the prevalence of neurosyphilis between those who
had a 24-fold decline in nontreponemal titers after therapy
and those who did not. This finding calls into question the
current recommendation to consider performing a CSF exam-
ination in asymptomatic persons without a 4-fold decline in
nontreponemal titers.

Among a prospective cohort of 64 HIV-infected persons with
early syphilis and RPR titers 21:32 or CD4 cell counts <350
cells/uL—in all of whom serologic cure had been achieved a
median of 8 months after therapy—only 1 was found to have
CSF abnormalities consistent with asymptomatic neurosyphilis
[42]. These data lend further support to the current recommen-
dation to treat all patients with early syphilis, using similar anti-
biotic regimens irrespective of their HIV status.

A study conducted among HIV-uninfected persons with
syphilis confirmed prior findings (among both HIV-uninfected
and virologically suppressed HIV-infected persons [43]) that
the appropriate decline of serum nontreponemal titers in in-
dividuals with neurosyphilis predicts CSF normalization [44].
These data suggest that the recommendation to perform fol-
low-up CSF examinations in HIV-uninfected and virologi-
cally suppressed HIV-infected persons whose symptoms and
nontreponemal serologic titers improve after neurosyphilis
treatment should be reconsidered.

Several studies assessed diagnostics for neurosyphilis. Most
assessed different treponemal tests performed on CSE While
these tests have high sensitivity, their specificity tends to be
lower than the traditionally used CSF VDRL. In a retrospec-
tive study that used both training and validation data sets and
stringent standards for the diagnosis of neurosyphilis, the CSF
T. pallidum particle agglutination assay (TPPA) was found to
be as sensitive as the CSF fluorescent treponemal antibody test
absorption test. More importantly, using a cutoff titer of 21:640,
the specificity of the CSF TPPA increased significantly and was
found to be similar to that of the CSF VDRL [45]. These data
suggest that the use of a treponemal-specific antibody assay
with titer cutoffs could result in a test that is both sensitive and
specific for diagnosing neurosyphilis.

Finally, there were many studies describing case series of oc-
ular syphilis. Only those that reported results for 220 partici-
pants were included in the review [46-67]. The majority were
retrospective case series. Only 1 study was prospective [51].
Most, as expected, used clinical criteria and serologic evidence
of syphilis as the case definition for ocular syphilis. The single
prospective study was conducted in Britain and found an an-
nual incidence of ocular syphilis of 0.3 per million among UK
adults [51]. In general, most studies found that posterior and
panuveitis were the most common clinical manifestations; HIV
infection may increase the risk for ocular complications, al-
though this finding was inconsistent among the studies.

The prevalence of CSF abnormalities in persons with ocular
syphilis ranged from 10% to approximately 60%. Up to 50% of
persons with ocular syphilis had a reactive CSF VDRL result.
Most studies suggested that response to therapy was high in
both HIV-infected and HIV-uninfected persons and that worse
visual outcomes were more likely with longer duration of symp-
toms before treatment and lower baseline visual acuity at the
time of treatment. Most patients were treated with intravenous
penicillin. No studies addressed what the optimal treatment of
ocular syphilis should be and whether steroids improved out-
comes, and no studies related to otic syphilis were published
during time frame of our systematic review.

Conclusions
There was agreement that the signs and symptoms of neuro-
syphilis, ocular syphilis, and otic syphilis would be described
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separately in the text of the guidelines to ensure that clinicians
understood that they represent distinct clinical entities with
some overlap. Furthermore, in patients with isolated ocular
signs and symptoms, reactive syphilis serologic results, and
confirmed ocular abnormalities on examination, attendees
agreed that a diagnostic CSF examination was not necessary,
as nearly 40% of patients would have no CSF abnormalities. It
was believed that CSF analysis may be considered in evaluating
individuals with ocular symptoms and reactive syphilis sero-
logic results who do not have ocular findings on examination
to rule out occult neurologic involvement. Similarly, a diag-
nostic CSF examination was not though to be necessary in
persons with serologic evidence of syphilis and isolated otic
signs and symptoms, because up to 90% will have a normal
CSF formula. The urgency of evaluating patients suspected of
having neurologic, ocular, and/or otic syphilis would also be
highlighted in the updated guidelines to help mitigate serious
sequelae.

Despite promising results, it was believed that there was in-
sufficient evidence to recommend specific CSF treponemal
antibody cutoff titers at this time as a way to enhance the per-
formance characteristics of neurosyphilis diagnostics (see
Research Priorities below). Finally, data from 2 studies suggest
that in immunocompetent persons and those with HIV infec-
tion receiving effective antiretroviral therapy, normalization
of the serum RPR titer predicts normalization of CSF param-
eters after neurosyphilis treatment. Therefore, it was believed
that repeated CSF examinations are not necessary for HIV-
uninfected patients or HIV-infected patients receiving antire-
troviral therapy who exhibit appropriate serologic and clinical
responses after treatment for neurosyphilis (see Supplementary
Table 3).

Key Question 4: Are There New Interventions or New Data on Known
Interventions for Preventing Syphilis?

Data on doxycycline preexposure prophylaxis (PrEP) or
postexposure prophylaxis (PEP) are limited to 1 small pilot
feasibility study [85] and 1 pilot randomized trial [86], respec-
tively. While the PEP data in particular suggest a decrease in
syphilis (and chlamydia) incidence in MSM taking doxycycline,
long-term data regarding the impact on antimicrobial resist-
ance and the microbiome are lacking. Doxycycline PrEP and
PEP will be covered in the clinical prevention guidance section,
and the syphilis management section will reference this.

One large longitudinal study [87] suggested that circumci-
sion is associated with decreased incident syphilis in men and
their female partners, and a smaller retrospective cohort study
[88] showed no difference. As such, data are limited, and no
changes to the guidelines were recommended.

Findings of retrospective studies [89, 90] suggest that
screening of MSM populations at increased risk for syphilis is
still suboptimal. A large retrospective study in Australia [91]

suggests that increased screening of MSM may be reducing in-
fectious (primary and secondary syphilis), but these data are
ecological, and as such, limited. Finally, 4 modeling studies
[91-95] suggest that more frequent screening of MSM (every
3-6 months) was more cost-effective than increased breadth
of screening coverage in controlling incident syphilis in this
population.

A case series suggests that methamphetamine and Internet
use in MSM [96] are associated with increased numbers of re-
ported sex partners, and consequently, increased risk of infec-
tious syphilis. Another case series [97] described numerous
repeated syphilis infections in a cohort of predominantly
African American MSM in Baltimore.

One case series [98] demonstrated that syphilitic anogenital
lesions may be multiple, and painful, which stands in contradis-
tinction to the single painless lesion that clinicians have been
taught to anticipate in early syphilis. Another study highlights
cases where oral swab samples were positive for T. pallidum via
polymerase chain reaction in patients with syphilis, even in the
absence of symptoms or oral lesions [99]. While it is unclear
whether these patients were infectious, it does highlight the im-
portance of serologic screening of at-risk patients, regardless of
symptoms.

Conclusions

Most of the articles covered in key question 4 related to topics
covered in other sections. Screening rates remain suboptimal.
An important observation was the atypical presentation of pri-
mary syphilitic chancres [98] (see Supplementary Table 4).

Key Question 5: Are There Relevant New Data on Using the “Reverse
Sequence Algorithm” Versus the “Traditional Algorithm” When Screening/
Testing for Syphilis?

The reverse sequence algorithm will be covered extensively
in the syphilis laboratory guidelines document that will be
released imminently. The syphilis treatment guidelines will
harmonize with the laboratory guidelines. Extensive discus-
sion was largely deferred. However, there was a discussion
regarding reports that some laboratories (particularly those
using automated nontreponemal assays) were not performing
complete end titers on nontreponemal antibodies (eg, re-
porting RPR titers as >1:32 without specifying the end titer).
This practice makes it impossible to manage patients effec-
tively. It was discussed that there should be specific language in
the guidelines to state that end point nontreponemal antibody
titers should always be reported to ensure appropriate manage-
ment of patients.

RESEARCH PRIORITIES

There are still many fundamental unanswered questions in
the management of syphilis. What is the impact of repeated
infections on the clinical manifestations of syphilis? What are
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the optimal interventions that would impact rising syphilis
rates? What is the impact of doxycycline PrEP and/or PEP on
the human microbiome and resistome? Are there alternative
antimicrobials (especially oral options) to BPG and doxycycline
for the treatment of early and latent syphilis? What is the role of
high-dose doxycycline for the treatment of neurosyphilis? Does
additional antimicrobial therapy affect serologic and clinical
outcomes in serofast patients? What is the optimal treatment
of patients with otic and ocular syphilis? Will CSF treponemal
antibody titers provide enhanced specificity for the diagnosis of
neurosyphilis? Finally, a critical gap is the lack of biomarkers to
adequately measure syphilis disease activity.
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