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Abstract: The subspecies T. pallidum pallidum is the cause of the most infamous sexually and congeni-
tally transmitted disease, syphilis. This disease has an estimated incidence of six million infections
every year. Multiple studies have noted that the prevalence of syphilis has been steadily increasing
worldwide in recent decades, especially among MSMs and HIV-positive patients. Clinically, syphilis
presents in four stages with multiple different clinical manifestations. In this paper, we examine
the current literature to determine the history and progression, pathogenesis, clinical features, and
testing of secondary syphilis. Secondary syphilis is a stage of the disease with the most exuberant
local and systemic clinical manifestations. The basis of the pathogenesis of SS underscores the unique
mechanisms by which Treponema pallidum utilizes to escape immune recognition while simultaneously
induces inflammation. SS can affect multiple organ systems and become more than just an STD.
The most common presentation of secondary syphilis is rash, which manifests as a copper-colored
maculopapular lesion on the trunk, palms, and soles. Although the RPR, VDRL, and FTA-ABS tests
are perhaps the most commonly used diagnostic tools for syphilis and make up the traditional and
reverse algorithms, there are other methods, including morphology and immunohistochemistry.
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1. Syphilis: More Than just an STI

Several subtypes of the spiral-shaped bacterium, Treponema pallidum, have transmitted
diseases for centuries. The subspecies T. pallidum pallidum is the cause of the most infamous
sexually and congenitally transmitted disease, syphilis. This disease has an estimated
incidence of six million infections every year, with an overwhelming number of cases
residing in endemic, low-income countries as well as in populations of men who have sex
with men (MSMs) [1]. Worldwide, a disproportionate number of MSMs contract syphilis
(402.0 cases of primary and secondary syphilis per 100,000 men) compared to women
(10.8 cases of primary and secondary syphilis per 100,000 females) [2,3]. In 2021, the CDC
reported a major increase in the number of syphilis up to 51.5 cases per 100,000 people across
all populations (including MSMs, women, men who have sex with women, and men with
unknown sexual partners), a number that had previously been in decline for thirty years in
the United States [4]. A number of factors have contributed to this worrying rise in syphilis
cases in the United States, many of which can be attributed to the COVID-19 pandemic.
Aside from the CDC’s Division of Sexually Transmitted Disease (STD) Prevention reporting
a dramatic decrease in the amount of resources dedicated to venereal disease screening
and treatment, almost half of the laboratories had reported disruptions of service, with
staff reassignment and testing or treatment shortages, as the pandemic raged on in 2020 [5].
Factors related to the coordination of public health services and private insurers, alongside
other socio-economic barriers, have further led to more patients in the U.S. to suffer from
preventable and treatable venereal diseases, such as syphilis [6].

The previous observed decline in the number of individuals living with syphilis was
probably a consequence of public health efforts to combat HIV in the early 2000s through
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education on STD transmission. It has been theorized that the subsequent widespread
increase in syphilis after the 2000s could be due to the relaxation of public health and edu-
cational efforts after the widespread usage of antiretroviral therapy and the emergence of
new sublineages, which are resistant to traditional macrolide therapy [7]. Multiple studies
have noted that the prevalence of syphilis has been steadily increasing worldwide in recent
decades, especially among MSMs and HIV-positive patients [8–10]. These populations in
developing countries comprise up to 90% of new syphilis diagnoses each year; however,
due to the economies of scale and issues with infrastructure in these countries, testing and
treatment have been difficult [11].

Sexually active women comprise a population that has a high rate of contracting
STIs, such as syphilis. A worrying side effect of STI transmission in reproductive-age
females, besides primary sexual transmission of syphilis, is the ability for this disease to
be vertically transmitted during pregnancy. The rate of vertical transmission of syphilis
during its primary and secondary stages remains high at 60–100%, a worrying statistic for
mothers in endemic areas and areas with low prenatal care [12]. Despite syphilis being a
preventable and treatable illness, the WHO still posits congenital syphilis as the second
leading cause of stillbirths worldwide (reported by at least 78 countries), with an incidence
of 3.2% in pregnant women [13]. Congenital syphilis is also on the rise in the U.S., with the
CDC reporting more than 2677 cases per 100,000 newborns in 2021, a drastic increase from
334 cases per 100,000 newborns in 2012. The number of cases has gradually increased even
before the COVID-19 pandemic, with a percent increase of 24.05% in cases from 2020 to
2021 [4].

Clinically, syphilis presents in four stages with multiple different clinical manifesta-
tions [14]. Each progressive stage of syphilis, apart from its latent stage, brings physiological
changes to the human body. The primary and tertiary stages of syphilis have been well
defined: the primary stage is generally composed of chancres in the genitals, breasts,
or mucocutaneous regions, while the tertiary stage is characterized as systemic dysfunc-
tion, particularly in the cardiovascular and neurological systems. The secondary stage of
syphilis is commonly mistaken for other diseases due to its clinical presentation and its
high rate of coinfection with HIV [15,16]. The presentation of secondary syphilis (SS) as a
maculopapular rash may include differential diagnoses or misdiagnoses, such as Rocky
Mountain spotted fever, while oral lesions may be misdiagnosed as herpes; both differential
diagnoses are viruses with completely different treatment methodologies [17].

Given the surging menace of syphilis, we herein provide a comprehensive review on
secondary syphilis with the hope of bringing awareness to practicing physicians and other
healthcare providers. For this paper, we searched the PubMed repository for peer-reviewed
literature, with a focus on the literature released within the past five years (2017–2022). We
also examined current literature to determine the history and progression, pathogenesis,
clinical features, and testing of secondary syphilis.

2. Pathogenesis of Secondary Syphilis

SS is a stage of the disease with the most exuberant local and systemic clinical mani-
festations [14,18]. The basis of the pathogenesis of SS underscores the unique mechanisms
by which Treponema pallidum utilizes to escape immune recognition while simultaneously
induces inflammation. T. pallidum utilizes adherence mechanisms to bind to epithelia and
underlying fibronectin, as well as laminin; after dissemination through the bloodstream,
the spirochete invades tissues via inter-junctional penetration [19,20], which allows it to
escape to the skin. In secondary syphilis, spirochetes are found within the epidermis and
superficial dermis [21].

The clinical manifestations of SS result from the local inflammatory response elicited
by syphilis spirochetes replicating within tissues [20]. The most common clinical man-
ifestation of secondary syphilis is a disseminated cutaneous eruption [19]. As soon as
these spirochetes reach a sufficient density in the skin, they trigger a local inflammatory
response, making SS skin lesions clinically apparent [22]. T. pallidum provokes an intense
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inflammatory response in the skin, with the presence of various cytokines (IFN-γ and
TNF-α), chemokines (CCL2 and CXCL10), macrophage and dendritic cell (DC) activation
markers (CD40 and CD86), Fc-mediated phagocytosis receptors (FcγRI and FcγR3), and
IFN-β and effector molecules associated with CD8 and NK cell cytotoxic responses [22].
A similar intense skin inflammatory process with activation of plasmacytoid DCs and
production of type I IFN (IFN-α and IFN-β) is key to starting the development of a psori-
atic plaque [23,24]. This may explain the psoriasiform appearance of SS lesions in some
patients [25]. Although some other SS lesions present various degrees of inflammation,
the vessels around these lesions typically show inflammatory proliferative changes and
cellular infiltrates in their walls [25].

Less frequent sites of localized inflammation in SS are gastric, renal, and hepatic
sites [19]. Ocular disease and meningitis are the manifestations of neurosyphilis, which are
also infrequent in SS. Such presentations provide evidence that syphilis spirochetes are able
to travel to the CSF and to the eyes, possibly through hematogenous dissemination [26].
Despite the overt inflammation, immune cells are inefficient in phagocytosing these spiro-
chetes [22]. SS lesions take weeks to months to resolve, which is possibly linked to the
unusually slow replication rate of T. pallidum. When leukocytes from the skin lesions of
patients with SS are examined, there is a predominance of activated dermal plasmacytoid
dendritic cells and activated CD4+ with a memory/effector phenotype [18].

Syphilis spirochetes not only fail to be cleared rapidly but can replicate and circulate
in the midst of a prolific antibody response [20]. The basis of this antibody avoidance
relies on these spirochetes’ molecular architecture as the antigen availability is limited,
given that the outer membrane proteins are mainly attached to the inner leaflet of the
outer membrane [20], without sufficient surface exposure. These antigens finally become
available for immune recognition upon treatment, thereby explaining the development
of the Jarisch–Herxheimer reaction, a transient intense inflammatory condition occurring
within 24 h of antibiotic therapy [14].

The immune evasiveness of T. pallidum is also demonstrated by the fact that its infection
does not lead to immunity against reinfection, and repeated episodes of syphilis may
occur [14].

3. Clinical Features of Secondary Syphilis

Based on clinical features and laboratory tests, syphilis can be divided into four
phases: latent, primary, secondary, and tertiary syphilis [27]. Among the four phases of
syphilis, secondary syphilis is arguably the most crucial. Once syphilis has progressed
to the secondary phase, treatment becomes vital to prevent progression into devastating
tertiary syphilis.

Primary syphilis usually presents two to three weeks after the inoculation of one or
multiple painless genital chancres at the site of inoculation (anal, oral, and genital), with
or without local lymphadenopathy [28]. Its painless nature allows the genital chancres to
go unnoticed and progress to secondary syphilis. In rare cases, the genital chancres may
still be present with the appearance of secondary syphilis features [29]. SS presents four to
eight weeks later and represents hematogenous dissemination of syphilis spirochetes [25].

Syphilis has been coined “the great imitator” based on the diverse clinical features
of the secondary phase. SS can affect multiple organ systems and become more than just
an STD. The most common presentation of secondary syphilis is rash, which manifests as
a copper-colored maculopapular lesion on the trunk, palms, and soles. This description
might not hold true in dark colored skin where rash is usually violaceous or hyperpig-
mented [25]. In such patients, skin lesions may go unnoticed, but rash in the palms and
soles would still be evident. In addition, rash may vary in presentation and can erupt
on the back, face, arms, legs, and genitalia. Other morphology of syphilis rash includes
papulosquamous, annular, psoriasiform, pustular, and follicular lesions [30]. A rupiod
presentation, i.e., well-demarcated, cone-shaped plaques with thick, dark, lamellate, and
adherent crusts on the skin resembling oyster or limpet shells [31], is relatively rare. It
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usually manifests as skin lesions all over the body [32], but when confined, it can be misdi-
agnosed as verruca vulgaris [33]. Physicians are well trained to recognize the most common
manifestations of rash in the palms and soles but may not be aware of the deviations from
the classic presentation.

Depending on the morphology and the site of the rash, secondary syphilis may be
often mistaken for other diseases. A maculopapular rash on the palms and soles can
be confused for Rocky Mountain spotted fever, other rickettsioses, viral exanthem, or
erythema multiforme [17,34]. If the rash is pustular and presents on the face, syphilis can
masquerade as acne vulgaris [25]. SS lesions could also present as prominent scales that
resemble psoriasis [27]. Other non-infectious conditions to consider are pityriasis rosea,
drug eruption, lichen planus, psoriasis, and sarcoidosis [17].

The presence of condylomata lata may raise suspicion of secondary syphilis. Condy-
loma lata is a painless, flat, and well-demarcated grey-to-white plaque or papule that is
usually present in the genital, perianal, or other intertriginous areas. Although condy-
loma lata can be diagnosed with nucleic acid amplification testing, biopsy may be needed
to differentiate syphilitic condylomata lata from other lesions, such as human papillo-
mavirus HPV-induced condyloma acuminata, malignant tumors, and genital herpes [35].
Biopsy shows numerous spirochetes with plasma cell infiltrate via immunostaining, mak-
ing condylomata lata the most infectious skin lesions in syphilis based on the concentration
of spirochetes in the exudated serum [36].

Oral lesions are not uncommon in SS, and the areas most affected are the mucosal
surfaces of the upper and lower lips, tongues, and buccal mucosa of the cheeks [37].
Lesions usually present as slightly elevated oval plaques associated with a grey or white
pseudomembrane. Other lesions are described as “snail track ulcers” characterized by
multiple mucous patches that may coalesce to produce serpiginous lesions [38].

Other associated symptomatology includes lymphadenopathy, genital and oral mu-
cus patches, and, less frequently, fever and alopecia [39]. Alopecia in syphilis usually
presents as a “moth-eaten” pattern and is considered a pathognomonic manifestation of
secondary syphilis. It presents in less than 10% of patients [40] and could be the only sign
of syphilis infection [41]. Some patients present with diffuse alopecia or a combination
of diffuse and moth-eaten patterns. Other conditions, such as alopecia areata, alopecia
neoplastica, and trichotillomania, can mimic syphilis alopecia [40]. The presence of other
cutaneous or mucosal findings can help rule out some of the other differential diagnoses.

Rare manifestations include hepatitis, hepatomegaly, splenomegaly, meningitis, pe-
ripheral neuropathy, deafness, periostitis, iridocyclitis, and arthritis [39]. Misdiagnosis can
occur in the manifestations of neurosyphilis in tertiary syphilis and may be underreported
given the lack of investigation of syphilis as a cause of uveitis or meningitis.

Ocular syphilis may present in any phase of syphilis, except in primary syphilis, and
it accounts for about 5% of the cases in the United States [42]. The most common ocular
manifestation of syphilis is uveitis, which is more common in patients with neurosyphilis
and HIV infection. Panuveitis and posterior uveitis are the most common ocular man-
ifestations [43]. Ocular syphilis can easily be misdiagnosed when it is the only disease
manifestation, and such misdiagnosis can lead to ocular complications and blindness [44].
A suspicion of ocular syphilis (usually in someone with syphilis and eye symptoms)
warrants an opthalmologic evaluation, where findings such as posterior placoid lesions,
well-circumscribed discrete miliary lesions, and superficial creamy yellow precipitates
point toward ocular syphilis [45]. According to the Center for Disease Control and Preven-
tion, patients with ocular syphilis should receive a CSF evaluation and lumbar puncture. A
diagnosis can be made with ocular findings and a positive treponemal test [45].

Syphilis hepatitis is a rare manifestation of SS, which is reported in less than 10% of
patients [46]. Syphilis hepatitis involves hepatic dysfunction with evidence of treponemal
infection. Like many forms of hepatitis, syphilis hepatitis can manifest as fatigue, icterus,
abdominal pain, lymphadenopathy, arthralgia, and elevated liver enzymes (including
alkaline phosphatase (ALP), aspartate transaminase (AST), alanine transaminase (ALT),
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gamma-glutamyltransferase (GGT), and total bilirubin). Syphilis hepatitis is usually mild
and can be asymptomatic, with only slight elevations of liver enzymes and with or without
hepatomegaly [47,48]. The diagnostic criteria for syphilitic hepatitis were proposed in
2004, and they include abnormal liver enzyme levels, serological evidence of syphilis
infection, exclusion of other causes of hepatitis, and normalization of liver enzymes after
treatment [49].

Syphilitic arthritis is another rare but possible presentation of SS. It manifests as the
hematogenous spread of spirochetes to the joints. The joints affected include bilateral
knees, hips, shoulders, and proximal interphalangeal (PIP) joints [50]. Although bone
and joint pain can be present in more than 12% of patients with SS [30], arthritis and
arthralgia are seen in only 2% of patients [39]. Patients present with tenderness, swelling,
and a restricted range of motion in the affected joints. Joint pain is usually relieved by
movement and exacerbated by heat, and most patients report that pain is most severe at
night [51]. This constellation of symptoms can be mistaken for other forms of arthritis,
such as rheumatoid arthritis. Like other presentations of syphilis, evidence of treponemal
infection and therapeutic response to syphilis medications support the diagnosis [50].

Secondary syphilis excels at disguising as other diseases, so clinicians should always
have this great imitator on their radar. The goal is to commence treatment before syphilis
progresses to the tertiary phase, where damage can be permanent and mortality is significant.

4. Testing for Syphilis
4.1. Serological Assays

Diagnostic testing for syphilis in high-risk individuals, regardless of whether or
not they are symptomatic, is necessary as the disease is highly transmissible. The first
serological test for syphilis was developed in 1906 as a complement fixation assay using
antigens from human and monkey extracts rich in T. pallidum [52]. In current practice,
serologic evaluation for antibodies to T. pallidum using nontreponemal testing (NTT) and
treponemal testing (TT) is the gold standard for diagnosis [20].

NTTs include the rapid plasma reagin (RPR) test, the toluidine red unheated serum
test (TRUST), and the Venereal Disease Research Laboratory (VRDL) test. All these tests
measure levels of anti-lipid IgG or IgM antibodies produced in response to the lipoidal
material released from damaged host cells or T. pallidum cardiolipin [53]. NTTs are routinely
used in the initial screening of syphilis because they are rapid, inexpensive, and simple to
operate [54]. Based on previous reports, the sensitivity of serum NTTs varies based on the
classification of syphilis that is present. The sensitivity of NTTs is 62–78% for the diagnosis
of primary syphilis, 97–100% for secondary syphilis, 82–100% for early latent syphilis, and
47–64% for tertiary syphilis, which is unsatisfactory [55]. Among current NTTs, the RPR
and VDRL tests have additional clinical significance. The RPR test remains the classic
index of clinical efficacy as declining titers may correlate with recovery, RPR titers may
also decline without therapy [56]. The VDLR test is primarily used for testing CSF from
patients suspected to suffer from neurosyphilis, and this test has high specificity although
the sensitivity is unsatisfactory [57].

TTs include the fluorescent treponemal antibody-absorption (FTA-ABS) test, the T. pal-
lidum particle agglutination (TP-PA) test, the T. pallidum microhemagglutination (TP-MHA)
test, and treponema-specific enzyme immunoassay (EIA). These tests detect antibodies
against T. pallidum proteins directly and are supposed to possess high sensitivity and
specificity. A recent systematic review [58] aiming to answer what the sensitivity and
specificity of the treponemal tests currently approved by the FDA are for the diagnosis of
syphilis found that the TP-MHA and FTA-ABS are less sensitive for primary and secondary
syphilis than the TP-PA. This study also found that the TP-PA is also the most specific
manual treponemal assay [58], especially for secondary syphilis. The TP-PA is, therefore,
the recommended assay among the manual treponemal tests. Regardless, treponemal
assays based on EIA are often chosen for screening over conventional methods, such as
the FTA-ABS or TP-PA, and even make up the diagnosing algorithm in countries such as
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Canada. This is due to the higher testing throughput and the objective interpretation of
results [59]. Unfortunately, none of the TTs is helpful in evaluating treatment efficacy, and
they cannot distinguish active stage from previously treated infection because treponemal
antibodies in patients with secondary syphilis might persist throughout life [60].

Testing for syphilis infections can definitely aid in the diagnosis and treatment of the
illness, but low- and middle-income countries tend to have higher rates of syphilis endemic
to their populations due to the lack of access to funding for both testing and treatment [11].
It is important to establish an accurate and efficient diagnostic strategy for syphilis to
combat the rise in prevalence.

In the past, the algorithm for diagnosing syphilis consisted of nontreponemal tests
(e.g., the RPR or VDRL) for screening purposes, followed by a confirmatory treponemal
test (e.g., the FT-ABS). However, in current practice, a paradigm shift has occurred, and
this algorithm has been reversed to be secondary to the emergence of automated and
rapid treponemal testing. It is now considered more cost-effective and widely accepted to
evaluate a patient with clinical findings of syphilis using a treponemal test as the initial
diagnostic tool [61]. This reverse algorithm helps in establishing a more accurate diagnosis
and facilitates the identification of false biologic positives. Although the RPR, VDRL,
and FTA- ABS are perhaps the most commonly used diagnostic tools for syphilis and
make up the traditional (Figure 1A) and reverse algorithms (Figure 1B), there are other
methods which we will further expand on. Some of these methods include morphology
and immunohistochemistry.
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4.2. Morphological Testing

Since T. pallidum is unfortunately very difficult to culture in vitro, culturing is therefore
not a reliable method to diagnose secondary syphilis without the addition of dark-field
microscopy (DFM) or serological testing [60]. Morphology is the science of the form or
structure of organisms and can be used to diagnose certain diseases based on morphological
characteristics. T. pallidum has a very specific spiral-like shape, consisting of a hard, tight,
and deep helix, along with a characteristic motion that can assist in the recognition of
this spirochete [60]. Morphological testing has been implemented to screen for primary
syphilis in patients present with a chancre using only an optical DFM [62]. Morphological
tests have been routinely adopted in many laboratories to detect chancre samples from
patients because of its simplicity, low price, and rapidity. However, they do require well-
trained laboratory personnel as the identification of T. pallidum can be affected by subjective
interpretation [60]. However, DFM is not appropriate for detection in oral or rectal swabs
because symbiotic treponema with high similarity may exist in these samples [20], limiting
its efficacy in diagnosing secondary syphilis. Additionally, a negative result does not
exclude the diagnosis of syphilis due to the possibility of very few organisms being involved.
Due to the unsatisfactory specificity of DFM, direct fluorescent antibody staining for T.
pallidum was developed to identify its presence in lesions or tissues [63]. DFA is as sensitive
as DFM for the diagnosis of early syphilis with improved specificity, but a major limitation
of this test is the availability of reliable specific anti-T. pallidum antibodies [54]. Due to all
the reasons mentioned, DFM is rarely used for the diagnosis of secondary syphilis and is
practically only used for confirmation of recurrent chancres or condyloma lata.
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4.3. Nucleic Acid Amplification Testing

Given the difficulties in growing and observing T. pallidum. NAAT is a popular method
to detect T. pallidum but is only performed on a biopsy, which still has low sensitivity and
specificity due to low burden of organisms. Samples used for NAAT are generally taken
from lesion sites, including genital, anal, and oral ulcers or surface rashes; tissue lesions;
and mucosal erosions [60] present in secondary syphilis. Samples of superficial skin rashes,
however, cannot undergo NAAT due to low bacterial burden. The target genes used for
NAAT include polA, tpp47, bmp, 16S rRNA gene, tmpC, and tmpA, but most notably, polA,
tpp47, and bmp are the main target genes [64]. Studies have shown that there are five
different types of NAAT that could be used to diagnose syphilis, including routine PCR,
nested PCR (nPCR), multiplex real-time PCR (mPCR), reverse transcription PCR (RT-PCR),
and loop-mediated isothermal amplification (LAMP) assay [60,65,66]. A recent study
evaluated the utility of genital ulcer real-time PCR multiplex assay for detecting T. pallidum,
showing an overall sensitivity of 80%, a specificity of 98.8%, PPV of 98.8%, and NPV of
80.2% [65]. This study concluded that PRC multiplex assay is valuable in its ability to
rapidly detect T. pallidum in the context of suspected SS lesions. Table 1 below compares the
sensitivities and specificities of the major diagnostic methods used for secondary syphilis.

Table 1. Sensitivity and specificity of the major diagnostic methods used for secondary syphilis.

Test Sensitivity Specificity Reference

Nontreponemal tests

VDRL 100% 96–99% [67]

RPR 100% 98% [67]

Treponemal tests

FTA-ABS 92.8–100% 87.0–100% [58]

MHA-TP 90–100% 90–100% [58]

TP-PA 100% 99.6–100% [58]

EIA 96.9% 94.7% [59]

Nucleic acid amplification test from Genital swabs

mPCR 79% 99.2% [65]

nPCR 88% 100% [22]
Sensitivities and specificities of different diagnostic methods for diagnosing secondary syphilis.

5. Conclusions

In conclusion, efficient diagnosis of syphilis is critical in controlling the transmission
of this disease. The most widely adopted diagnostic tools in clinics are undoubtedly
seroassays. However, despite remaining important diagnostic tools, seroassays have their
limitations, such as lifelong positivity, probability of serafast status, and results that are
incomprehensible [60]. This leads to the need for developing new diagnostic methods with
high sensitivity and specificity. Despite NAAT playing a major role in primary syphilis due
to the seroconversion of T. pallidum occurring around 3–6 weeks [61], in secondary syphilis,
serological testing has a much higher sensitivity than NAAT. NAAT is generally used for
samples obtained from mucosal lesion sites [60] present in secondary syphilis in patients
with active infection. As a take-home message, the most favorable method for diagnosing
secondary syphilis is serological testing combined with clinical features and a history of
exposure. As technology advances, we are hopeful that new and improved methods for
diagnosing syphilis will arise. The exploration of T. pallidum recombinant proteins and the
application of NAAT are priorities of future studies, which will hopefully result in more
effective methods for diagnosing and evaluating therapeutic approaches for syphilis [60].
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6. Methodology

The literature search was conducted in PUBMED for English-language articles related
to secondary syphilis in order to compose this updated review article. The initial search
was limited to clinical trials, as well as systematic reviews and meta-analyses, related to
the pathogenesis, clinical features, and diagnostic methods of secondary syphilis. The
preliminary studies were selected using the following search algorithm keywords: (“sec-
ondary syphilis”, OR “T. pallidum” OR “Treponema pallidum” OR “pathogenesis of secondary
syphilis” OR “clinical characteristics of secondary syphilis” OR “secondary syphilis test-
ing”. There was no time period restriction, but emphasis was placed on finding the most
recent and updated articles. Case reports and case series were not included unless they
were the only studies providing evidence of a specific treatment or diagnostic strategy. The
reference lists of identified articles were searched for additional relevant references.
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