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Introduction/Overview

Syphilis is a sexually transmitted disease (STD) caused by the
bacterium Treponema pallidum. It persists as a global public
health challenge, with an estimated 7.1 million new cases
reported worldwide in 2020 in adults between 15 and 49 years
of age.! Between 2018 and 2022, reported syphilis cases
increased by 80% in the United States.? Syphilis is a highly
contagious yet treatable STD. The vast rise in recent years has
been attributed to unsafe sexual activities as well as a shortage
of STD screening and poor access to healthcare services.®
Syphilis testing and identification are critical for timely
diagnosis and management, especially in populations at risk for
congenital syphilis, where early detection and prompt treatment
are crucial in preventing adverse outcomes.* Secondary syphilis
follows the initial primary stage and occurs several weeks to
months after the initial infection. It is marked by systemic
dissemination of Treponema pallidum and frequently presents
with diverse dermatologic symptoms.® Of these, palmar rash is
particularly significant and serves as a critical diagnostic indi-
cator for healthcare providers.® It is also important to consider
a range of atypical cutaneous manifestations of secondary
syphilis that deviate from the characteristic clinical presen-
tation.” The timely and accurate diagnosis at the secondary
syphilis stage is imperative in order to effectively treat the
disease and prevent its progression to the late (tertiary) stage,
which causes internal organ complications, and further spread
via congenital syphilis.® The skin, being the largest, most
visible organ of the body, is an ideal location to diagnose
syphilis. This review covers the typical and atypical dermato-
logic manifestations of secondary syphilis, focusing on the
clinical presentation, diagnostic approaches, management
strategies, and implications for public health.

Historical Perspective

The recognition and comprehension of the dermatological
manifestations of secondary syphilis have progressed over
millennia. Early historical records attest to the presence of
distinctive skin lesions providing diagnostic clues for syphilis.®
These initial observations provided the foundation for future
advancements in understanding and identifying secondary
syphilis.

During the Middle Ages, physicians faced challenges in distin-
guishing syphilitic lesions from other skin conditions. They
frequently relied on rudimentary diagnostic methods, such as
visual inspection and trial-and-error treatments.®

Diagnostic methods and therapeutic strategies have advanced
remarkably, mirroring sustained efforts to address syphilis and
its dermatologic manifestations. Since penicillin became wide-
ly accessible in the 1940s and provided global regions to
effectively treat the infection, syphilis prevalence steadily
decreased. Despite the decline, syphilis outbreaks persist
around the world.® A historical re-emergence of syphilis has
occurred among men who have sex with men. However, the
recent increase of secondary syphilis infection is driven by
increasing rates among females, also resulting in an increased
number of congenital syphilis. Dermatological manifestation of
syphilis in women can be mistaken for other infections, such as
herpes, thus underscoring the relevance of understanding and
addressing the dermatological manifestations of secondary
syphilis in contemporary healthcare.°

Pathophysiology of Secondary Syphilis Dermatologic
Manifestations

Secondary syphilis arises from the dissemination of the
bacterium Treponema pallidum throughout the body. This
follows the initial infection via sexual contact or vertical
transmission, where it elicits a robust immunological re-
sponse.* The interaction between the bacterium and the host
immune system triggers inflammatory responses and tissue
damage, resulting in dermatologic manifestations. The diverse
clinical symptoms of secondary syphilis stem from hemato-
genous dissemination of the infection and are protean includ-
ing: condyloma lata (papulosquamous eruption), lesions on the
hands and feet, a macular rash, and alopecia.*2

The pathophysiology driving these symptoms involves multiple
mechanisms with complex immunological processes, including
recruitment of inflammatory cells, release of pro-inflammatory
cytokines, and activation of complement pathways. These
processes contribute to tissue damage and the consequent for-
mation of characteristic skin lesions. The bacterium employs
various strategies to evade immune surveillance. These include
antigenic variation, modulation of host immune signaling
pathways, and inhibition of phagocytosis.*® The spirochete has
trace amounts of lipoproteins on the surface that have the ability
to increase infectivity. In syphilis lesions, activated T cells
contribute to the systemic nature of the disease and clear
pathogens via activated macrophages. However, this process
also enhances the production of tissue-damaging cytokines,
such as tumor necrosis factor (TNF) and IL-6. Immunohisto-



chemical analysis has revealed the presence of CD4+ and CD8+
T cells, activated macrophages, and natural killer cells within
syphilitic lesions, which cause local inflammation.®

Clinical Presentation and Pathology of Secondary Syphilis
Dermatologic Manifestations

Secondary syphilis manifestations follow the resolution of pri-
mary lesions. Typical cutaneous presentation is a nonpruritic,
symmetric, maculopapular rash with copper-like color occur-
ring on the chest, back, shoulders, arms, and flank.2 Lesions
typically erupt and involve the palmar and plantar surfaces,
known as the palmar rash. This rash is characteristic of syphilis
and is found in 75-90% of patients. People may mistake this
rash with other diseases, such as pityriasis rosea, herpes,
eczema, roseola or psoriasis. Secondary syphilis is further
known for its physical variability. It can present with a wide
spectrum of dermatologic symptoms that are not always
characteristic, such as papules, pustules, condyloma lata,
mucous patches, and alopecia, thus earning syphilis the name
of the “Great Imitator” since manifestations often appear simi-
lar to other diseases.®

Condyloma lata is reported in 6% to 23% of patients with
secondary syphilis infection and presents as moist papules or
nodules. These lesions are infectious and can be found in the
anogenital region as well as the inner thighs or areas of skin-to-
skin contact, such as the inframammary creases. These typically
appear as raised, gray pustules. Since these lesions resemble
diseases other than syphilis, such as condyloma acuminata, a
differential diagnosis is necessary.*

Syphilitic mucous patches are reported in up to 30% of patients
and typically present in the mouth and genitals. The oral
mucous patches appear white, elevated, and may develop into
serpiginous lesions that have a ‘snail-track’ appearance sur-
rounded by inflammation. Direct microscopic examination and
immunofluorescence for the bacterium confirm the presence of
Treponema pallidum.®

Alopecia is reported in approximately 10% of patients with
secondary syphilis. It rarely presents as the only symptom,
known as “essential syphilitic alopecia,” and can be easily
misdiagnosed.’® Aside from essential alopecia, moth-eaten
alopecia (MEA) is another manifestation of secondary syphilis.
This form of alopecia could be confused with alopecia areata,
traction alopecia, or trichotillomania.t’

“Leus maligna” is a rare manifestation that occurs in immuno-
compromised patients, such as those with Human Immuno-
deficiency Virus (HIV). These lesions appear with an oval
shape and well demarcated borders that can contain a lamellar
crust and typically affect the trunk and extremities in addition
to the scalp, face, palms, and soles. Additional dermatologic
manifestations occur through changes in pigmentation, such as
leucoderma syphiliticum, and alterations of the nails
(paronychia, splitting, onycholysis).8

Diagnosis depends on a combination of clinical assessment,
serological assays, and dermatologic examination, confirmed
by histopathological analysis, which provides further eluci-
dation of lesion attributes.*® Clinical manifestations commonly
present 3-12 weeks after the resolution of the primary chancre.
Physicians are advised to examine for mucocutaneous eruption
with psoriasiform, follicular, pustular, lichenoid, nodular, or
annular morphologies.? It is important that physicians conduct
a thorough examination and consider the aforementioned
symptoms during dermatologic examination at the secondary
syphilis stage since the later disease stage can only be detected
with serological testing.

TABLE 1. Clinical Manifestations of Secondary Syphilis

Dermatologic Symptom Description

Redness and warmth of the
palms of hands

Palmar rash

Mucous patches Elevated oval plaques
adorned with a white or gray
pseudomembrane in the soft
palate and labial mucosa,
‘snail-track appearance’
Flat-topped, smooth-surfaced
papules and small plaques;
painless, warty erosions,
typically 1-2 cm in length

Condyloma lata

Alopecia Non-scarring hair loss
displaying a “moth-eaten”
pattern on scalp

Leus maligna Ulcerated and scabbed

pustules, nodules, and ulcers

Management and Treatment of Dermatologic Symptoms

The effective management of secondary syphilis involves a
multifaceted approach to alleviate symptoms, resolve the
infection, and prevent complications. Secondary syphilis
management and treatment requires antibiotic therapy,
primarily with penicillin, administered according to disease
stage and severity. The recommended treatment regimen
consists of intramuscular benzathine penicillin G, administered
as a single dose of 2.4 million units. In the event of penicillin
allergy, doxycycline or ceftriaxone may be prescribed
alternatively.?

Addressing dermatologic symptoms may be necessary to
relieve discomfort and enhance patient outcomes. In addition to
antibiotic treatment, symptomatic management may be needed
to relieve discomfort and improve patient well-being. Topical
corticosteroids can assist in reducing inflammation and itchi-
ness linked with skin lesions.?? Patients should also receive
guidance on maintaining good hygiene and refraining from
sexual activity until the lesions have healed and treatment has
completed to prevent transmission to sexual partners. Vigilant



monitoring and regular follow-up are necessary to evaluate
treatment efficacy and reduce recurrence.?

If treatment failure or syphilis reinfection occurs, thorough re-
assessment is needed to pinpoint underlying factors and adjust
management. This could involve alternative antibiotic regimens
for retreatment or referring patients to specialists for additional
evaluation and care.?®

Future Directions and Research Perspectives

Despite advancements in diagnosis and treatment of secondary
syphilis, challenges remain in its management and identifica-
tion of dermatologic manifestations. Emerging diagnostic
technologies, such as molecular assays and point-of-care tests,
offer promising capabilities for improving the detection and
monitoring of syphilis infections. Additional research into the
pathogenesis of dermatologic manifestations is necessary to
elucidate the underlying mechanisms and to identify novel
therapeutic targets.?*

Emerging Diagnostic Technologies

Novel diagnostic technologies shows promise in enhancing the
detection and characterization of dermatologic manifestations
in secondary syphilis. Progress in molecular diagnostics,
including polymerase chain reaction (PCR) and nucleic acid
amplification tests (NAATS), offers the potential for more
sensitive and specific detection of T. pallidum DNA in skin
lesions.?® Furthermore, point-of-care tests with rapid turn-
around times and high accuracy could expedite diagnosis and
initiation of treatment, especially in resource-limited settings.?
Integration of imaging modalities such as ultrasound and
dermatoscopy may also improve the diagnostic accuracy of
secondary syphilis skin lesions by providing detailed anatomi-
cal and morphological information.?

Novel Treatment Approaches and Therapeutic Targets

Innovative treatment approaches and therapeutic targets pre-
sents promising avenues for enhancing outcomes in secondary
syphilis. The emergence of antibiotic-resistant strains of Trepo-
nema pallidum underscores the urgency for alternative treat-
ment strategies.? Targeted therapies disrupting specific path-
ways involved in Treponema pallidum pathogenesis, such as
adhesion molecules and virulence factors, have potential for
improving treatment efficacy and curbing resistance develop-
ment.?® Immunomodulatory agents modulate host immune
responses to facilitate bacterial clearance and tissue repair
represent another avenue for investigation.° Repurposing exist-
ing drugs with known antimicrobial or anti-inflammatory
properties may offer a cost-effective means to address
secondary syphilis dermatologic manifestations.3

Areas for Further Investigation and Research

Further research and investigation are needed to advance our
understanding of secondary syphilis dermatologic manifesta-

tions. Longitudinal studies are needed to elucidate the natural
history of skin lesions and correlate with disease progression
and outcomes.?* Comparative studies evaluating the efficacy
and safety of various antibiotic regimens, including alternative
agents for penicillin-allergic patients, are crucial for refining
treatment protocols.3? Investigations into the immunopatho-
genesis of secondary syphilis may unveil novel biomarkers for
disease monitoring and guide the development of targeted
therapies.®® Collaborative efforts between researchers,
clinicians, and public health agencies are needed to address
research priorities and translate findings into clinical practice.

Future research perspectives in secondary syphilis dermato-
logic manifestations offer exciting prospects for advancing
diagnostic capabilities, refining treatment strategies, and
expanding our knowledge of disease pathogenesis. Leveraging
innovative technologies, exploring novel therapeutic ap-
proaches, and prioritizing research can bolster our capacity to
diagnose, treat, and ultimately prevent the dermatologic
complications of secondary syphilis.

Conclusion

In conclusion, the dermatological manifestations of secondary
syphilis pose a significant challenge in contemporary health-
care, requiring careful attention and comprehensive manage-
ment strategies. Understanding the mechanisms driving these
manifestations is needed for effective management and preven-
tion. There is a pressing need for heightened awareness,
education, and expanded screening to decrease the burden of
secondary syphilis and its dermatologic implications. The
dermatologic manifestations of secondary syphilis represent a
significant clinical entity with wide-ranging implications for
affected patients and public health. This review examined the
multifaceted nature of secondary syphilis, encompassing its
historical perspective, etiology, clinical presentation, manage-
ment strategies, and avenues for future research.

The recognition and understanding of secondary syphilis
dermatologic symptoms have evolved, affecting diagnostic and
treatment approaches. Early detection and timely administra-
tion of appropriate treatment are essential to prevent disease
progression, minimize complications, and reduce the likelihood
of transmission to sexual partners and offspring. The impor-
tance of secondary syphilis symptoms, notably the palmar rash,
cannot be emphasized enough, highlighting the importance of
heightened clinical suspicion and thorough evaluation in sus-
pected cases. The clinical presentation of secondary syphilis
encompasses a diverse array of dermatologic symptoms,
spanning from the classic maculopapular rash to atypical
manifestations such as condyloma lata, mucous patches, alo-
pecia, and leus maligna. Achieving an accurate diagnosis relies
on a comprehensive evaluation involving clinical assessment,
serological testing, and histopathological examination, and
underscores the importance of adopting a thorough diagnostic
approach in suspected cases of secondary syphilis.



The management and treatment of secondary syphilis
encompass antibiotic therapy, relief of dermatologic symptoms,
and vigilant monitoring to gauge treatment efficacy and prevent
recurrence. Advancements in diagnostic technologies offer
promising opportunities for improving disease detection and
characterization of secondary syphilis dermatologic manifesta-
tions. Novel treatment approaches and therapeutic targets hold
potential for improving treatment outcomes and decreasing
risks of antibiotic resistance. Sustained research efforts and
collaborative endeavors are needed to bridge existing know-
ledge gaps, refine diagnostic and treatment modalities, and
mitigate the impact of secondary syphilis on individuals and
communities.

Concerted actions are needed to bolster screening initiatives,
heighten awareness, and facilitate educational campaigns tar-
geting healthcare providers and the general public. By fostering
multidisciplinary approaches and prioritizing research endea-
vors, we can advance diagnostic and therapeutic modalities,
leading to improvements in clinical outcomes and eradicating
the public health burden caused by this preventable and treat-
able disease. By collectively confronting the challenges posed
by secondary syphilis, we can aspire towards a future where its
impact is minimized, and affected individuals receive timely
diagnosis, comprehensive care, and support.
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