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Abstract: Syphilis is a complex, systemic infectious disease caused by Treponema pallidum 
subspecies pallidum. Herein, we report a rare case of secondary syphilis with probable 
neurosyphilis that was misdiagnosed as pityriasis lichenoides et varioliformis acuta 
(PLEVA) in a 12-year-old human immunodeficiency virus (HIV) negative patient. 
A female patient presented to our hospital with a four-month history of relapsed systemic 
rash, accompanied by hair loss, arthralgia and fatigue. Based on physical examination and 
skin biopsy, she was initially diagnosed as PLEVA and treated both locally and systemically 
but failed to present a dermatologic improvement. The diagnosis of secondary syphilis with 
probable neurosyphilis was made based on serologic and cerebrospinal fluid tests. After 
neurosyphilis therapy, the clinical manifestations of the patient were significantly improved. 
Physicians should be alert for the possibility of syphilis when encountering cases with 
unusual clinical manifestations. 
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Introduction
Syphilis is a systemic and chronic infectious disease caused by Treponema pallidum 
subspecies pallidum, which can be transmitted both sexually and congenitally. In 
recent years, the incidence of syphilis has increased markedly around the world, 
making it a global public health problem.

The clinical course of syphilis can be divided into primary, secondary, latent and 
tertiary stage. Primary syphilis is characterized by a single painless indurated ulcer (the 
chancre) at the site of inoculation within 3 weeks after infection, usually accompanied 
by painless inguinal lymphadenopathy. The classic chancre is seen in about 60% of 
primary syphilis and resolves spontaneously even in untreated patients. Secondary 
syphilis occurs 6–8 weeks later and may not be preceded by a typical primary lesion, 
which hampers the diagnosis of it. Latent stage is the asymptomatic stage between the 
secondary and tertiary stages. About two-thirds of untreated cases remain in this stage 
lifelong and others progress to the tertiary stage.1

Secondary syphilis has diverse clinical presentations and thus be regarded as “a 
great imitator”. Awareness of the presentations of secondary syphilis can facilitate 
the early diagnosis of this disease. Herein, we report a rare case of secondary 
syphilis with probable neurosyphilis that was misdiagnosed as pityriasis lichenoides 
et varioliformis acuta (PLEVA) in a 12-year-old human immunodeficiency virus 
(HIV) negative patient.
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Case Presentation
In November 2016, a 12-year-old female patient pre
sented to our clinic with a four-month history of relapsed 
systemic rash, accompanied by hair loss, arthralgia and 
fatigue. Physical examination revealed thinning hair on 
the vertex; numerous scattered erythema and papules on 
the scalp, face, trunk and extremities; lots of hypertrophic 
plaques with white scales on the occipital scalp and neck. 
Some of the lesions showed necrosis and escharosis. 
Pruritus, joint tenderness and hyperpigmentation were 
also present (Figure 1A–F). There was no lymphadeno
pathy. The patient was initially diagnosed as having 
eczema and suspected systemic lupus erythematosus at 
a local hospital due to scattered erythema and papules on 
her face, accompanied by pruritic rash, hair loss, arthral
gia and fatigue in July 2016. Four months later, she 
visited the Yueqing People’s Hospital and was diagnosed 
as PLEVA and suspected systemic lupus erythematosus. 
After treatment with methylprednisolone tablets, cele
coxib, rabeprazole, calamine lotion and potassium chlor
ide sustained release tablets, the patient had relief from 
her arthralgia but failed to present a dermatologic 
improvement.

A skin biopsy was then performed on an erythematous 
lesion of the neck and an escharosis lesion of the back. H&E 
staining results showed PLEVA-like histological features 
such as hyperkeratosis in the epidermis, mild acanthosis, 
elongated rete ridges, vacuolization of the basal layer with 
exocytosis of inflammatory cells, lymphohistiocytic infiltra
tion around the vascular plexus and red blood cells (RBC) 
extravasation in the dermis (Figure 2A–D). Based on all the 
information obtained from physical examination, disease 
history inquiry and biopsy, the patient was suspected with 
PLEVA, psoriasis or papulonecrotic tuberculid and was 
hospitalized.

After hospitalization, laboratory findings revealed the 
patient had abnormal liver function with elevated alanine 
transaminase of 124.2 IU/L, aspartate transaminase of 254.4 
IU/L, gamma-glutamyltransferase of 88 IU/L and globulin of 
44.00 g/L. Results from other examinations such as blood 
routine examination (white blood cells of 4.65×109/L, red 
blood cells of 3.77×1012/L, hemoglobin of 111 g/L and platelet 
of 281×10 9/L), complement C3 (1.05 g/L) and C4 (0.16 g/L) 
test, anti-streptolysin O test (54.60 IU/mL) and rheumatoid 
factor test (<20.00 IU/mL) were all normal. Besides, result of 
the anti-extractable nuclear antigen assay was negative. The 

Figure 1 Clinical manifestations and H&E staining before diagnosis of syphilis. (A) Thinning hair on the vertex with scattered erythema and papules on the scalp; (B) 
numerous scattered erythema and papules on the face; (C) lots of hypertrophic plaques with white scales on the occipital scalp and neck; (D–F) scattered erythema and 
papules on the trunk (D and E) and extremities (F), some of the lesions showed necrosis and escharosis. Hyperpigmentation was presented.
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patient was presumptively diagnosed as PLEVA and treated 
both locally (sulfur ointment, halometasone cream and black 
light therapy with long-wave ultraviolet light) and systemi
cally (compound glycyrrhizin tablets and antihistamines) with 
no dermatologic improvement.

Three days after hospitalization, the patient presented 
with a 37.5°C fever and neurological manifestations 
including headache and nausea. Other neurological symp
toms, such as dementia, personality change, mental confu
sion, memory impairments, euphoric mood, mania, 
paranoia and motor dysphasia did not present in this 
case. Her cerebral magnetic resonance imaging result 
was normal. Serological tests for HIV and hepatitis 
C virus antibodies were negative but positive for syphilis 
antibodies. Further examinations showed positive result of 
serum Treponema pallidum particle agglutination (TPPA) 
test (titer ≥1:80) but negative result of toluidine red 
unheated serum test (TRUST). The next day, the serum- 
TPPA test was repeated again and remained positive (titer 
≥1:80); Besides, a positive TRUST test with titer of 1:512 
was presented after gradient dilution of serum.

Because the patient was suspected to have neurosyphi
lis, it was arranged for her to undergo a lumbar puncture. 
Cerebrospinal fluid (CSF) examinations showed normal 

results except CSF-TPPA test was positive (titer ≥1:80) 
and micro-total protein was decreased (0.011 g/L). The 
patient admitted sexual intercourse with one male within 
the past seven months. Congenital syphilis was excluded 
because serum-TPPA test and serum-TURST test of her 
parents were negative. Physical examination was per
formed again and two rice-sized superficial ulcers were 
noticed on the labium majus area.

Considering the general and dermatological condition of 
the patient and lack of response to PLEVA treatment, the 
patient was treated with neurosyphilis therapy: aqueous crys
talline penicillin G 24 million units IV daily for 14 days, 
followed with benzathine penicillin G 2.4 million units IM 
weekly for three weeks. After completing the therapy, the 
neurological and skin manifestations of the patient were 
significantly improved (Figure 3A–F) and serum-TRUST 
titer declined to 1:64 at December 19, 2016 and to 1:32 two 
months later. Based on all examination results and treatment 
response, the patient was ultimately diagnosed with second
ary syphilis with probable neurosyphilis.

Discussion
As an important component of diagnosis, physical exam
ination of the clinical presentations of a patient is critical 

Figure 2 H&E staining shows PLEVA-like features before diagnosis of syphilis. (A and B) H&E staining of an erythema of the neck (A, X 40; B, X 100); (C and D) H&E 
staining of an escharosis lesion of the back (C, X 40; D, X 100). PLEVA-like histopathologic features such as hyperkeratosis in the epidermis, mild acanthosis, elongated rete 
ridges, vacuolization of the basal layer with exocytosis of inflammatory cells, lymphohistiocytic infiltration around the vascular plexus and red blood cells (RBC) extravasation 
in the dermis were noticed in the H&E staining figures. 
Abbreviation: PLEVA, pityriasis lichenoides et varioliformis acuta.
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for the early diagnosis of secondary syphilis. Usually, 
generalized papulosquamous eruption accompanied by 
mucosal involvement is the most common manifestation 
of secondary syphilis; other clinical presentations includ
ing macular, papular, nodular, maculopapular, papulosqua
mous, lichenoid, pustular, crusted necrotic, ulcerative and 
annular lesions may also be observed in this disease.2 

Secondary syphilis is very polymorphous and may mimic 
many other cutaneous diseases including pityriasis liche
noides (PL).1 PL mainly appears in two forms, the acute 
form PLEVA and the chronic form pityriasis lichenoides 
chronica (PLC). PLEVA is a rare cutaneous disease man
ifested by recurrent eruptions of papules, which is said to 
be most common in children and young adults.3 Only two 
cases of PLEVA-like secondary syphilis have been 
reported, one in a 33-year-old HIV-infected patient4 and 
another in a 44-year-old HIV-negative patient.5 Similarly, 
a few published papers have reported secondary syphilis 
that mimics PLC.6,7 In the present case, we did not realize 
the possibility of syphilis at first because of the young age 
of the patient and the cutaneous manifestations such as 
relapsed systemic erythema and papules, necrotic crust and 
hyperpigmentation that were compatible with PLEVA, 
which hampered the diagnosis of this case.

Histopathologic examination is a “gold standard” for 
diagnosis of some diseases; however, just like the cuta
neous manifestations of this disease, the histopathologic 
features of secondary syphilis are variable. In a study 
performed by Flamm et al., the authors retrospectively 
analyzed 106 biopsy specimens of secondary syphilis and 
found interstitial inflammation, endothelial swelling, irre
gular acanthosis and elongated slender rete ridges are the 
most common histopathologic features overall. They con
cluded that the independent value of many histologic fea
tures of syphilis may be overestimated.8 Secondary 
syphilis histologically has some overlapping features 
with PL. In another study performed by Flamm et al., the 
authors compared histopathologic features of secondary 
syphilis and PL. They found that there was no unique 
feature strongly associated with syphilis; therefore, it was 
difficult to distinguish syphilis from PL histologically.3 In 
the present case, the patient showed histological features 
such as acanthosis, interstitial inflammation and hyperker
atosis in the epidermis that have already been reported in 
PLEVA, thus further misleading the diagnosis of the case.

Secondary syphilis is usually confirmed by serologic 
tests and/or by direct detection of T. pallidum using immu
nohistochemistry or Warthin–Starry stain. Serologic tests, 

Figure 3 Clinical manifestations after neurosyphilis therapy. Erythema and papules on the scalp (A), face (B), trunk (C and D) and extremities (E and F) were significantly 
improved after neurosyphilis therapy treatment.
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including treponemal tests such as TPPA, fluorescent trepo
nemal antibody absorption (FTA-ABS) test and Treponema 
pallidum hemagglutination assay (TPHA) and non- 
treponemal tests such as venereal disease research labora
tory (VDRL) test, rapid plasma reagin (RPR) test and 
TRUST test, seem to be sensitive in all stages of syphilis 
and thus can be generally used.9 In the present case, we 
used TPPA and TRUST tests to confirm the diagnosis of 
secondary syphilis. During serologic tests, there is one point 
which needs attention, which is that our serum-TRUST test 
was negative at first but positive after gradient dilution of 
serum, which is caused by the prozone phenomenon. 
During serologic tests, the prozone phenomenon, which 
occurs in high-titer specimens, should be fully considered 
by dilution samples to avoid false negative results.10,11 In 
addition to serologic tests, detection of spirochetes in skin 
tissues using immunohistochemistry or Warthin–Starry stain 
is helpful to confirm the diagnosis of secondary syphilis. 
Immunohistochemistry has better sensitivity and specificity 
than Warthin–Starry stain and thus can be widely used for 
secondary syphilis.12,13 In the present case, we did not per
form this staining because our serologic tests were positive 
for syphilis.

Neurosyphilis is a severe consequence of syphilis 
and can occur at any stage of infection. The diagnosis 
of neurosyphilis is complex and currently based on 
clinical manifestations and results from serologic and 
CSF tests. In the present case, the patient was diagnosed 
as probable neurosyphilis according to the criteria of 
a Chinese expert consensus14 because she had a sexual 
life history before the outburst of cutaneous manifesta
tions (with epidemiological history) and neurological 
symptoms such as headache and nausea (clinical fea
tures), and her CSF-TPPA test was positive (titer ≥1:80). 
Considering neurosyphilis can occur at any stage of 
infection and has serious consequences, we therefore 
used neurosyphilis therapy to treat this patient and 
achieved satisfactory results.

Conclusion
PLEVA clinically and histologically has some overlapping 
features with secondary syphilis. Physicians should be 
alert for the possibility of syphilis when encountering 
cases with PLEVA-like presentations but lack of response 
to PLEVA treatment, even though it is rare.
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