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Abstract

The incidence of syphilis has been increasing in the USA since 2000. Notably, the coronavirus disease 2019 pandemic
negatively impacted the public health efforts to contain the spread of sexually transmitted diseases including syphilis and
congenital syphilis. Clinical manifestations of syphilis are predominantly mucocutaneous lesions, thus dermatologists are
primed to recognize the myriad presentations of this disease. Primary syphilis is classically characterized by a painless tran-
sient chancre most often located in the genital area. Secondary syphilis typically manifests clinically as systemic symptoms
in addition to a mucocutaneous eruption of which a variety of forms exist. Although less common in the era of effective
penicillin treatment, late clinical manifestations of syphilis are described as well. In addition to recognition of syphilis on
physical examination, several diagnostic tools may be used to confirm infection. Treponema pallidum spirochetes may be
detected directly using histopathologic staining, darkfield microscopy, direct fluorescent antibody, and polymerase chain
reaction assays. A table detailing the histopathologic features of syphilis is included in this article. Serologic testing, non-
treponemal and treponemal tests, is the preferred method for screening and diagnosing syphilis infections. Two serologic
testing algorithms exist to aid clinicians in diagnosing positive syphilis infection. Determining the correct stage of syphilis
infection combines results of serologic tests, patient history, and physical examination findings. Using the current Centers
for Disease Control and Prevention case definitions and treatment guidelines, a management algorithm is proposed here.
Penicillin remains the pharmacological treatment of choice although specific clinical situations allow for alternative therapies.
Syphilis is a reportable disease in every state and should be reported by stage according to individual state requirements.
Screening recommendations are largely based upon risks encountered through sexual exposures. Likewise, sexual partner
management includes evaluating and treating persons exposed to someone diagnosed with an infective stage of syphilis.
Close clinical follow-up and repeat testing are recommended to ensure appropriate response to treatment. This guide will
discuss the current epidemiology of syphilis and focus on practice aspects of diagnosis and management, including public
health reporting.

1 Introduction
Key Points

o o o S Infection by the spirochete bacteria Treponema pallidum
The incidence of syphilis infection is increasing in the subspecies pallidum is the cause of syphilis. Since 2000,

USA. the incidence of syphilis has been increasing [1]. Although
Dermatologists play an important role in the recognition the coronavirus disease 2019 (COVID-19) pandemic dis-
and management of syphilis. rupted public health efforts, reporting of syphilis, and

interpretation of data collected in 2020 and 2021, prelimi-
nary data for 2021 show a continued increase in primary
Public health staging and reporting are necessary for and secondary syphilis among adults as well as congeni-
addressing the rise in cases. tal syphilis [2]. Thus, timely recognition and appropriate
management are of utmost importance in preventing and
controlling this disease. The predominant mucocutaneous
clinical manifestations of syphilis lend to the expertise
of dermatologists who, historically, were early specialists
in venereal diseases [3]. This paper serves as an updated

Penicillin remains the gold standard treatment.

Extended author information available on the last page of the article
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and practical guide to the diagnosis and management of
syphilis.

2 Epidemiology

Syphilis has a worldwide distribution, and its incidence
is increasing substantially in the USA. In 2000, the US
incidence of all cases reached a historic nadir of 11.2 cases
per 100,000, a result of widespread use of penicillin for
treatment beginning in the 1940s and 1950s and years of
public health prevention and control efforts. Every year
since 2000, the incidence rate of syphilis has increased in
the USA. The COVID-19 pandemic introduced a tremen-
dous challenge for the control and prevention of syphi-
lis and will likely continue to impact trends for years to
come. Statistics from the 2020 Centers for Disease Control
and Prevention (CDC) case surveillance of primary and
secondary (P&S) syphilis were complicated by shelter-in-
place orders in March and April 2020 such that case counts
dropped below 2019 levels during this time. Contributing
factors to this change include reduced screening, limited
public health resources, and fluctuating social-distancing
measures. Yet, case counts rebounded and then surpassed
2019 percentages throughout the year. In 2020, the final
number of reported cases of P&S syphilis, the infectious
stages, was 41,655, a 6.8% increase from 2019. The inci-
dence of reported cases of syphilis (all stages) for 2020
was 40.8 per 100,000, representing a 3.3% increase from
2019 [1, 4, 5].

Diagnosed cases of P&S syphilis are highest among
men, with a disproportionate number of cases among men
who have sex with men (MSM). The majority of P&S
syphilis cases from 2016 to 2020 were among MSM at
51.2%, with a small decrease of 2.2% from 2019 to 2020.
A strong association between incident syphilis infections
and an increased risk of HIV infection continues to be
reflected in 2020 data where 45.9% of cases among MSM
were HIV positive [6, 7]. Since 2015, however, the major-
ity of the P&S cases among MSM have been in those who
are HIV negative. In 2020, the incidence rates of P&S
syphilis cases were highest among non-Hispanic Black
or African American persons (34.1 per 100,000) and in
the US Census West region (16.7 per 100,000; WA, OR,
CA, NV, AZ, UT, ID, MT, WY, CO, NM, AK, and HI).
An alarming increase in incident cases has been experi-
enced by women in recent years. From 2016 to 2020, the
rate of P&S syphilis infections among women increased
by 147.4% (from 1.9 to 4.7% per 100,000). This dramatic
increase in incidence among women is focused within
those aged 15-44 years, leading to a parallel increase
in congenital syphilis cases because the early stages of
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syphilis carry the highest risk of transmission to the fetus.
Indeed, the incidence rate of congenital syphilis has
increased by 500.0% from 2011 to 2020 [1].

3 Clinical Manifestations
3.1 Background

Primary and secondary syphilis are periods defined by pro-
tean clinical manifestations that last for several months [8].
Transmission to others occurs through direct contact with
the lesions of primary syphilis (chancres), or the mucocu-
taneous lesions of secondary syphilis (“syphilids”). Public
health efforts focus on identifying and treating disease dur-
ing these stages because they are infectious and the clini-
cal manifestations, while varied, are more readily apparent.
This contrasts with the non-infectious latent stages where the
clinical manifestations take years to develop and are more
systemically devastating to the patient. Adults acquire syphi-
lis most commonly through sexual transmission during the
infectious primary and secondary stages, while congenital
syphilis (infection of the fetus in utero) may be transmitted
to the fetus at any stage, even latent [9].

3.2 CDC Case Definitions

The most up-to-date CDC staging nomenclature was pub-
lished in 2018 [10]. Classification guides management,
including treatment decisions and partner notification sys-
tems. Primary syphilis is defined by the presence of one
or more ulcerative lesions (chancres) at the inoculation site
days to weeks following exposure. Secondary syphilis is
defined by polymorphic mucocutaneous lesions most often
accompanied by generalized lymphadenopathy (among
other clinical manifestations) presenting concurrently or
weeks following the primary chancre. Early non-primary
non-secondary syphilis is defined by serologic confirmation
of infection without signs or symptoms of primary or sec-
ondary syphilis acquired within the past 12 months. Latent
syphilis is defined by serologic confirmation of infection
without signs or symptoms of primary or secondary syphilis
acquired greater than 12 months prior; it may be further dif-
ferentiated as “late” or of “unknown duration”. Late clinical
manifestations, neurologic or otherwise, may be present for
months or years following initial infection [10].

3.3 Primary Syphilis

Chancres are the hallmark manifestation of primary syphilis.
These lesions are classically ulcerative, indurated, and pain-
less with raised borders (Fig. 1). The ulcers are clean based,
may be pink, red, or grayish, and range in size from 0.5 to
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Fig. 1 Primary syphilis (chancre) of the urethral meatus

3 c¢cm [11]. Chancres form at the site of inoculation 3—90
days (average 3 weeks) following exposure and will heal
without scarring in 3—6 weeks if the infection is untreated
[8,9, 12]. Single or multiple lesions may occur and are most
commonly found in the genital area; however, chancres are
not limited to this location as inoculation can occur at any
exposed site [8]. Extragenital chancres may be found on the
mucosal or keratinized surfaces of the mouth or anogenital
area, nipples, and fingers, and are more likely to have an
atypical appearance [8, 11, 13-17]. Up to 80% of patients
will have accompanying painless regional lymphadenopathy,
particularly if the chancre is located in the genital area [8,
14, 18, 19].

Genital ulcers prompt a broad differential diagnosis, but
certain features are sensitive and/or specific to syphilitic
chancres. A painless ulcerated lesion with a clean base is
a combination of features that has a sensitivity of 31% and
specificity of 98% [19]. A lack of purulence (involving less
than 30% of the base) has been reported to be the single
most sensitive finding [19]. The single most specific sign is
induration of the ulcer, occurring in 47-92% of patients [18,
19]. Despite these distinguishing features, the presentation
of chancres is variable and other causes of genital ulcers
should be ruled out.

3.4 Secondary Syphilis

Clinical manifestations of secondary syphilis are caused by
hematogenous and lymphatic dissemination of spirochetes.
Although distinctive signs and symptoms exist, secondary
syphilis is infamously protean, presenting with a wide array
of subtle signs and symptoms that mimic other diseases [20].

Secondary syphilis is characterized by localized or dif-
fuse mucocutaneous lesions often accompanied by general-
ized lymphadenopathy [10, 14, 20, 21]. Common regions of

Fig.2 Secondary syphilis of the plantar surface

lymphadenopathy are suboccipital, cervical, postauricular,
epitrochlear, and inguinal; nodes are discrete, rubbery, and
typically non-tender and non-suppurative [20, 21]. Clini-
cal manifestations typically present 3—12 weeks following
resolution of the primary chancre, as many as one-third of
patients with secondary syphilis have a concurrent chan-
cre [12, 14, 20]. Other less common systemic signs include
malaise, a sore throat, myalgias, weight loss, and low-grade
fevers [8, 12, 14, 20]. Untreated secondary syphilis manifes-
tations take weeks to months to resolve [9].

The mucocutaneous manifestations of syphilis, other than
the chancre of primary syphilis, are termed “syphilids”. Dis-
tribution and character of syphilids vary. Syphilids have a
generalized and symmetric distribution although localization
to the palms and soles or genitals is common [20]. Pruritus
may or may not be present [8, 20].

A mucocutaneous eruption is the most common syphi-
lid of secondary syphilis. It classically presents in a diffuse
and symmetric pattern involving the trunk and extremities,
including the palms and soles, with discrete 0.5-2 cm mac-
ules or papules that are red-brown (“copper-colored” or
“ham-colored”) and scaly (Figs. 2 and 3). Consistent with
“the Great Imitator” moniker of syphilis, the mucocutane-
ous eruption of secondary syphilis frequently deviates from
this classic morphology. Psoriasiform, follicular, pustular,
lichenoid, nodular, or annular morphologies have all been
reported [8, 11]. Furthermore, the mucocutaneous eruption
may be inconspicuous and thus overlooked by patients and
physicians alike [8].

Mucous patches and condyloma lata are two syphilids that
are highly infectious. Mucous patches are primarily found
on the tongue, buccal mucosa, and lips; several subtypes
exist. One subtype is characterized by well-defined, slightly
elevated oval plaques (at times ulcerated) with an overlying
gray or white pseudomembrane. Multiple mucous patches
may also coalesce, forming serpiginous “snail track ulcers.”
A final common subtype is “leukoplakia-like” mucous
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Fig.3 Secondary syphilis of the palmar surfaces

patches that have a verrucous surface [22]. Specifically, on
the dorsum of the tongue, erythema, grooves, fissures, or
patches of depapillation may occur. A painful, unilateral, and
fissured papule of the labial commissure, “false cheilitis,”
may be misdiagnosed as angular cheilitis; however, these
“split papules” are associated with additional oral lesions
and submandibular lymphadenopathies, thus suggestive of
secondary syphilis [23]. As expected, atypical oral presenta-
tions of secondary syphilis are not uncommon, and a high
index of suspicion is warranted [22].

Condyloma lata are papules or nodules found in moist
warm areas of skin apposition (anogenital area, medial
thighs, inframammary creases, periumbilical area, and pedal
interdigital spaces), and multiple areas may be affected at
once (Fig. 4) [11, 24-26]. Condyloma lata also commonly
exist adjacent to the location of the primary chancre likely
due to the direct spread of treponemes [8]. The surface may
be covered with an exudate, smooth, hypertrophic, or ver-
rucous, and lesions may be painful [11, 27]. Because of
similar morphology, condyloma acuminata and carcinoma
are included in the differential diagnosis [28]. The unique
histopathology of syphilis stages can be found in Table 1
[29-35].

Alopecia is an uncommon manifestation of secondary
syphilis, occurring in less than 10% of patients. Alopecia
syphilitica (AS) is nonscarring with non-inflammatory hair
loss, and hair regrowth will be achieved following 5-12
weeks of treatment. Alopecia syphilitica may be accompa-
nied by syphilitic lesions on the scalp (symptomatic AS) or
alone (essential AS). Subclassifications of essential AS are
moth-eaten, diffuse, or mixed pattern, with the moth-eaten
pattern being the most common manifestation. Moth-eaten
AS presents as a patchy pattern of alopecic areas through-
out the scalp and mimics other causes of alopecia, includ-
ing alopecia areata, tinea capitis, and trichotillomania [36].
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Fig.4 Condyloma lata of the anus

The diffuse subtype may mimic telogen effluvium. Alopecia
syphilitica is usually accompanied by other secondary syphi-
lis manifestations, but in some cases may be the only clinical
sign of disease [37].

Lues maligna, also called malignant or ulceronodular
syphilis, is a rare and aggressive manifestation of second-
ary syphilis that is found most often in immunocompro-
mised individuals, such as those with HIV [38]. Lesions
of lues maligna are oval, ulcerative, or necrotic papules
and plaques with a thick scale or crust that mainly affects
the trunk and extremities. Lesions on the face, scalp,
palms, soles, and mucous membranes may also occur.
Lues maligna is associated with high treponemal titers,
systemic symptoms, and severe Jarisch—Herxheimer reac-
tion. Associated comorbidities include HIV infection,
diabetes mellitus, alcoholism, drug abuse, psoriasis, and
hepatitis [39]. Other notable dermatologic manifesta-
tions of secondary syphilis can be observed in the nails
(onycholysis, onychomadesis, brittleness, splitting, paro-
nychia) and through pigmentation changes (“leucoderma
syphiliticum,” scattered hypomelanotic macules at sites
of previous inflammation or within an area of hyperpig-
mentation on the neck) [11, 40].

3.5 Early Non-primary Non-secondary

The diagnosis of early non-primary non-secondary
syphilis is made through positive serologic studies com-
bined with an absence of signs or symptoms of primary
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Table 1 Histopathologic features of syphilis [29-35]

Stage Histopathologic features

Primary syphilis Epithelial erosion or ulceration

Dense dermal infiltrate of lymphocytes and plasma cells; predominantly perivascular
Endothelial cell swelling and proliferation
Treponemes located at dermal-epidermal junction and perivascularly (“vasculotropic pattern”)

Secondary syphilis

Highly variable and overlapping inflammatory reaction patterns
Band-like infiltrate within upper dermis

Perivascular and periadnexal infiltrate in mid- and deep dermis

Inflammatory infiltrate predominantly plasmacytic and lymphocytic

Histiocytic and granulomatous infiltrate may also be seen

Interstitial inflammatory pattern, endothelial swelling, irregular acanthosis, elongated slender rete ridges
Treponemes located within epidermis (“‘epitheliotropic pattern”)

Condyloma lata (moist papules)

Distinct subgroup of secondary syphilis

Ulceration, acanthosis, exocytosis of neutrophils, spongiosis

Dense dermal plasmacytic infiltrate

Perivascular infiltrate with endothelial swelling and proliferation

Numerous treponemes

Tertiary syphilis

Dense infiltrate of lymphocytes and plasma cells extending to dermis and subcutaneous fat
Plasma cells may be minimal or absent

Gumma: marked caseating granulomas with multinucleated giant cells
Noduloulcerative: smaller, non-caseating granulomas with multinucleated giant cells

Lues maligna Ulceration

Endarteritis obliterans of deep vessels at dermal-subcutaneous junction

Ischemic necrosis

Dense plasmacellular and histiocytic infiltrate

Syphilitic alopecia

Superficial and deep perivascular lymphoplasmacytic infiltrate

Superficial and deep perifollicular lymphoplasmacytic infiltrate (permeating the outer root sheath epithelium)

Perifollicular fibrosis

Involution and increased number of telogen hairs

or secondary syphilis and evidence that initial infection
was acquired within the past 12 months [10]. Previously
referred to as “early latent” syphilis, this stage is still
considered infectious because of the 25% risk of relapse
to secondary syphilis, most often occurring within the
first year [41].

3.6 Unknown Duration or Late Syphilis

The stage classified as late syphilis or unknown duration
differs from early non-primary non-secondary syphilis
through evidence that infection occurred > 12 months pre-
viously or a lack of evidence to support infection occurred
< 12 months previously, respectively. This stage of infec-
tion is supported by positive serologic studies and clinical
evidence of late manifestations and/or neurologic syphilis;
as before, signs and symptoms of primary or secondary
syphilis are absent.

Late clinical manifestations are likely to present in this
stage as these inflammatory processes take years to develop.
“Tertiary syphilis” is no longer considered a stage with the
updated classification system. Research on the natural his-
tory of untreated syphilis estimates that one-third of patients

will develop late manifestations, including cardiovascular
syphilis, late benign syphilis (“gummatous syphilis,” involv-
ing the skin, mucous membranes, bones, and joints), and
neurosyphilis [41]. Cardiovascular and late benign syphilis
are rare in the modern era of antibiotics, while neurosyphilis
is still prevalent. Although included as one of several prob-
able criteria in the revised case definition of unknown dura-
tion of late syphilis, neurologic syphilis (including otic and
ocular syphilis) may occur at any stage of infection.

Cardiovascular syphilis predominantly affects the heart
and great vessels. It may present as an aneurysm of the
ascending aorta, aortic valve insufficiency, aortitis, myo-
carditis, and coronary vessel disease [9, 42].

Late benign syphilis is perhaps most closely associated
with lesions of the skin, but virtually any tissue may be
affected. Lesions of the skin may be of two forms: gum-
matous or noduloulcerative. Arising from a reactive granu-
lomatous process, guammatous lesions of the skin are pain-
less and rubbery nodules that are usually grouped and few
in number. Gummas typically perforate the skin, leaving a
distinctive punched-out ulcer from which necrotic material
drains. Large lesions are destructive, heal with retracted
and hyperpigmented scars, and may invade deeper tissues
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or arise from another tissue entirely. The noduloulcerative
form appears as indurated and elevated papules or nod-
ules that are red-brown in color. They expand to form ser-
piginous or arciform plaques, often healing centrally and
occasionally eroding or ulcerating with thick crusts [43].

3.7 Neurosyphilis, Ocular Syphilis, and Otic Syphilis

Infection of the nervous system by 7. pallidum results in
neurosyphilis, ocular syphilis, or otic syphilis. Each is
considered a separate disease state but may occur concom-
itantly. Within days of the primary infection, treponemes
invade the nervous system, thus neurologic involvement
may occur at any stage of infection.

3.8 Late Benign (Tertiary) Syphilis

Early tertiary lesions may lack granulomata. Nodular lesions
will show granulomatous inflammation (multinucleated
giant cells, lymphocytes, plasma cells, and scattered epithe-
lioid cells), inconspicuous necrosis, and possible endothelial
swelling of vessels; at times, nodular lesions will lack granu-
lomata. Gummatous lesions will also show granulomatous
inflammation in addition to foci of acellular necrosis, and
endarteritis obliterans of the dermal and subcutaneous ves-
sels [29].

3.9 Congenital Syphilis

Clinical signs of congenital syphilis appear within the
first 4-8 weeks of life. Cutaneous manifestations of early
congenital syphilis include persistent rhinitis (“snuffles”),
a vesiculobullous or maculopapular rash, and generalized
nontender lymphadenopathy [44]. Condylomata, mucous
patches, and fissures may also be observed at mucous mem-
brane sites similar to cutaneous lesions found in infected
adults [45].

4 Diagnosis
4.1 Direct Detection

For the diagnosis of primary or secondary syphilis, direct
detection of T. pallidum spirochetes from lesion exudate or
within a tissue is preferred and confirmatory, but not avail-
able in all clinical settings. Direct detection is especially
useful during primary syphilis when serologies may not
be reactive yet. Options for direct detection include histo-
pathologic staining (silver stains or immunohistochemistry),
darkfield microscopy, direct fluorescent antibody, and poly-
merase chain reaction assays. Neither darkfield microscopy
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nor polymerase chain reaction assays are widely available
in the USA. Classically, histological identification of spiro-
chetes has been performed using silver-impregnation stain-
ing techniques such as Warthin—Starry and Levaditi stains.
Artifactual staining of background tissue elements, however,
may lead to false-negative or false-positive results. A study
comparing Warthin—Starry staining and immunohistochemi-
cal analysis using specific polyclonal antibodies to T pal-
lidum found that immunohistochemistry showed a higher
diagnostic sensitivity in the identification of spirochetes
in biopsy specimens from primary and secondary syphilis
mucocutaneous lesions [33].

4.2 Serologic Testing

Serological testing, non-treponemal and treponemal tests,
is the preferred approach for screening, diagnosis, and
following treatment response of syphilis infections. A
serologic test that detects antibodies is considered reac-
tive, and those that do not detect antibodies are considered
nonreactive.

4.2.1 Non-treponemal Tests

Non-treponemal tests detect antigens that are not unique to
T. pallidum. Instead, they detect host-derived lipids (car-
diolipin, lecithin, cholesterol) that were incorporated into
the membrane of T. pallidum organisms. The rapid plasma
reagin (RPR) and venereal disease research laboratory are
non-treponemal tests that detect both IgG and IgM antibodies
and the resulting titers correspond generally to the stage of the
disease. Titers may be undetectable in very early syphilis, will
rise during primary disease, peak within secondary or early
latent disease, and may decline expectedly with treatment
(become nonreactive, i.e., seroversion) or spontaneously with-
out treatment [9, 46]. Changes in non-treponemal antibody
titers may be used to assess response to therapy [47]; however,
venereal disease research laboratory titers are typically lower
than RPR titers and thus, cannot be compared directly [48].
An incomplete resolution of non-treponemal titers is
referred to as a serofast state. This situation is more likely
to occur in those with lower initial nontreponemal test titers,
later stage of disease, and if older in age (> 40 years); nota-
bly, research has found that titers do not decline significantly
further following additional treatment [49, 50].
False-positive RPR or venereal disease research labora-
tory tests may be found in the setting of anti-lipoidal anti-
body reactivity, including tissue damage from infectious
diseases (hepatitis) or autoimmune diseases (rheumatoid
arthritis, systemic lupus erythematosus, and older age)
[46]. Other disorders that promote high circulating immu-
noglobulins may also cause false reactive nontreponemal
tests, including pregnancy, chronic infections, and parenteral
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drug use [9]. The chance of a false-positive result from a
non-treponemal test is the justification for following the “tra-
ditional” algorithm and confirming the non-treponemal test
result with a more specific treponemal test.

False-negative nontreponemal tests will most often occur
in early or late infections owing to insufficient amounts of
antibodies for detection and with the prozone phenomenon
where excessive antibodies interfere with test performance
[51]. The prozone phenomenon is associated with primary
and secondary syphilis stages, pregnancy, neurosyphilis, and
arange of RPR titers [52]

4.2.2 Treponemal Tests

Treponemal tests detect antibodies to antigens specific to T.
pallidum. In general, these tests are more sensitive than nontre-
ponemal tests during early infection. Following the traditional
algorithm, treponemal tests are not ordered unless a nontre-
ponemal test is reactive; however, specifically requesting the
more sensitive treponemal test may be warranted if suspicion
of primary syphilis is high but an initial nontreponemal test
was non-reactive. Prototypes include the fluorescent trepone-
mal antibody adsorbed (FTA-ABS) and T. pallidum particle
agglutination tests. Automatic high-throughput treponemal
tests in the forms of chemiluminescence immunoassays and
enzyme-linked immunoassays are becoming more widely used
owing to their ease and lesser expense to perform; for these
reasons, following a “reverse” algorithm—where a treponemal
test is initially performed and a nontreponemal test is used to
confirm if the first test was positive—has become more popu-
lar [51]. In contrast to the quantitative non-treponemal tests,
the treponemal tests are considered qualitative. These tests
often remain positive regardless of treatment and thus cannot
differentiate between previous and current infections. For this
reason, the reverse algorithm is most useful in low-prevalence
areas where few people are or have been infected with syphi-
lis and persisting antibodies are less likely to be detected [9].
Following the “reverse” algorithm may produce discordant
results. For example, in the setting of a positive treponemal
test followed by a negative nontreponemal test (the “reverse”
algorithm), the CDC recommends performing a second unre-
lated treponemal test to confirm [53].

4.3 Other Diagnostic and Screening Considerations

Both screening algorithms are sanctioned by the CDC.
When considering which algorithm to follow, it is important
to know the strengths and weaknesses of serologic testing
as discordant results complicate interpretation. When sus-
picion is high based on history and a physical examination,
empiric treatment should be considered [54]. For appropriate
interpretation of serologic test results, physicians should be

aware of which algorithm their laboratory uses and whom
they can contact regarding discordant cases.

Diagnosis of neurosyphilis is complex and includes sero-
logic tests and CSF analysis. Complete details are covered in
the 2021 CDC Sexually Transmitted Infections (STIs) Treat-
ment Guidelines [53]. Patients with suspected neurosyphi-
lis, ocular syphilis, or otic syphilis should be immediately
referred to a specialist for further evaluation.

Rapid point-of-care tests are currently being developed and
have the potential to increase testing, particularly in resource-
limited areas, urgent care settings, and recently during the
COVID-19 pandemic where decentralized self-testing was
valuable. Early results for rapid tests are promising, and some
tests may be combined to test for HIV as well [55, 56].

5 Management
5.1 General

Basic tenets of syphilis management include order-
ing appropriate serologic tests, determining the stage
of infection, assessing for neurologic involvement then
referring appropriately, and administering the appropri-
ate antibiotic treatment. Serologic tests should be ordered
for all patients regardless of stage. Non-treponemal test-
ing establishes a baseline titer and, when repeated, ena-
bles evaluation of serologic response to treatment. A
treponemal test is unnecessary if the patient has a history
of syphilis with a reactive treponemal test. A complete
clinical picture of the patient is paramount to appropriate
staging. A detailed sexual and medical history, physical
examination, and the patient’s serologic history (from the
patient or the public health department) all inform the
physician. Staging active disease (primary and secondary
syphilis) may be more straightforward while staging latent
disease introduces some complexity. In the setting of pos-
itive serologies and an absence of signs or symptoms of
primary, secondary, and tertiary syphilis, serologies may
represent a previously treated infection (successful or not)
or a new infection (in which the duration of infection will
determine the stage).

5.2 Treatment

Penicillin is still the treatment of choice for all syphi-
lis stages. Benzathine penicillin G is the specifically
recommended formulation owing to its long half-life.
Several factors determine the duration of treatment and
route of administration. Stage of infection, pregnancy
status, presence of a penicillin allergy, and diagnosis of
neurosyphilis, otic syphilis, and ocular syphilis are all
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Fig.5 Proposed management algorithm for the staging of treatment
of syphilis using the Centers for Disease Control and Prevention
(CDC) 2018 Case Definitions and the 2021 CDC Sexually Trans-
mitted Infections Treatment Guidelines; adapted from Clement et al.
2014. @ An alternative treatment for neurosyphilis is intramuscu-
lar (IM) benzathine penicillin G (BPG) plus probenecid for 10-14
days; this should be reserved for those in which compliance can be

necessary considerations. Notably, HIV status or a non-
treponemal test titer do not affect the CDC treatment
recommendations for all stages and for neurosyphilis,
ocular, and otic syphilis. Alternative antibiotic therapies
(tetracycline/doxycycline, ceftriaxone, or azithromycin)
or non-preferred formulations of penicillin are appropri-
ate in certain situations such as in the case of a penicillin
allergy or if having difficulty with administering intra-
venously. It should be noted, however, that alternative
antibiotics are never recommended for the treatment of
pregnant women, those diagnosed with neurosyphilis
(including ocular or otic), or those who are HIV posi-
tive; desensitization and administration of penicillin is
always recommended in such cases. Empiric treatment
should be considered when the index of suspicion is high
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ensured. Upon completion of neurosyphilis treatment, the treatment
regimen for latent or unknown duration syphilis stages may be added
for extended treatment. » When administering 2.4 million U of BPG,
1.2 million U of BPG should be intramuscularly injected per side.
aPG aqueous penicillin G, CSF cerebrospinal fluid, d days, IV intra-
venous

based on clinical presentation and risk factors, especially
when follow-up is uncertain [53].

A proposed staging and treatment algorithm based
on current case definitions and guidelines can be found
in Fig. 5 [10, 53, 57]. Further recommendations may be
found in the 2021 CDC STI Treatment Guidelines [53].

5.3 Jarisch-Herxheimer Reaction

Final management recommendations include counseling
patients about possible treatment reactions and assessing
clinical and serologic response following treatment. The
Jarisch—Herxheimer reaction is a known reaction to syphi-
lis treatment and patients should be counseled about its
possible occurrence. Within 1 day of treatment, the typical
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presentation consists of fever, headache, myalgia, and pos-
sible rash exacerbation. This reaction is thought to be caused
by an acute inflammatory response upon destruction of spi-
rochetes. Higher nontreponemal test titers, a higher clinical
burden of disease, early syphilis, and previous penicillin
treatment are associated with more common and severe reac-
tions [48, 58, 59]. In pregnant women, uterine contractions
and premature labor may occur during this reaction, thus
obstetricians should manage treatment and monitoring [60,
61]. Symptomatic relief can be provided by antipyretics and
hydration although the reaction typically resolves within 24
h. Taking acetaminophen and antihistamines prior to penicil-
lin treatment is not helpful in preventing the reaction.

5.4 Assessment of Clinical and Serologic Response
to Treatment

Clinical and serologic responses to treatment are evaluated
at follow-up visits. Patients should be advised to return
for clinical care if there is a lack of improvement in symp-
toms within 2 weeks. For those uninfected with HIV, the
CDC recommends a follow-up evaluation at 6, 12, and 24
months. For those infected with HIV, the CDC recommends
more frequent follow-up evaluations, at 3, 6, 9, 12, and 24
months. A four-fold or greater decline in nontreponemal test
titers indicates a successful serologic response to treatment.
Despite successful treatment, titers may be stable or only
decline a single dilution, referred to as a serofast state.

6 Prevention and Reporting
6.1 Reporting

Syphilis, like other STIs and HIV/AIDS, is a reportable dis-
ease in every state and should be reported according to the
state and local statutory requirements. Reports of STI and
HIV cases are confidential and typically are protected by
statute or regulation. Providers, laboratories, or both can
submit reports of syphilis cases. Providers/dermatologists
should contact their state or local health department STI pro-
grams to familiarize themselves with the appropriate report-
ing requirements within their jurisdictions as they may differ
between state and/or which STI is being reported. Syphilis
cases should be reported by stage to the local or state health
department as soon as possible.

When possible, healthcare providers should be consulted
by public health professionals who are following up on a
patient with a positive syphilis (or other STI) case. This
consult serves to inform the provider of the purpose of the
public health visit, verify the diagnosis, determine the treat-
ments received, and determine the best approaches to patient
follow-up.

Population-based prevention is enhanced with repeat test-
ing following treatment of syphilis. Follow-up serological
testing should be conducted for any person who has received
a syphilis diagnosis. Additionally, follow-up testing for HIV
is recommended [53].

6.2 Screening

Screening for syphilis is guided by risk factors, in particu-
lar those acquired by sexual activity. Detailed screening
recommendations can be found in the CDC STI Treatment
Guidelines, the US Preventive Services Task Force screen-
ing guidelines, and the most recent review of STI diagnosis
and treatment guidelines authored by Tuddenham et al. [53,
62-65].

6.3 Management of Sex Partners

Evaluation and treatment of persons sexually exposed to a
person diagnosed with syphilis is recommended under cer-
tain conditions, namely which stage of infection was present
at exposure and if the exposure occurred within the relevant
time frame where infectivity was possible. As sexual trans-
mission of T. pallidum occurs through contact with mucocu-
taneous syphilitic lesions, exposure to a person diagnosed
with primary, secondary, or early latent syphilis (the stages
when these lesions are present) poses the greatest risk of
transmission to sex partners.

7 Conclusions

The increasing prevalence of syphilis in the USA represents
a resurgence of a preventable and treatable disease after
decades of sustained reduction. The COVID-19 pandemic
has negatively impacted public health efforts to contain the
spread of sexually transmitted diseases including syphilis.
Dermatologists play an important role in the recognition
and management of syphilis. Timely diagnosis, appropriate
management as well as public health interventions are key
to controlling syphilis infection and its spread.
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