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Secondary Syphilis with Pulmonary Involvement
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Abstract:

A 39-year-old Japanese man presented to our hospital complaining of left chest pain and rash on the hands
and feet. Plain thoracic computed tomography (CT) revealed multiple nodular shadows in the left lower lobe
of the lung. A diagnosis of secondary syphilis was made based on the appearance of the rash and positive se-
rologic tests for syphilis. The patient was started on amoxicillin but was switched to minocycline due to
amoxicillin-induced rash on both forearms. Thoracic CT after five months of treatment revealed that the mul-
tiple lung nodular shadows had contracted, and secondary syphilis with pulmonary involvement was diag-

nosed.
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Introduction

The global incidence of syphilis was 10.6 million cases in
2008, a slight decrease from the 12 million cases recorded
in 1999 (1, 2). Although the incidence is decreasing year by
year in Africa, where the disease is most prevalent (3), the
yearly incidence in Japan has been rising since 2010; the
4,518 cases reported in 2016 represented a 7.2-fold increase
over the figure reported in 2010 (4). In Japan, the incidence
of syphilis among women as well as among men who have
sex with men (MSM) is rising at a rate similar to that of the
United States (4, 5).

Left untreated, syphilis gradually progresses through sev-
eral stages, including a period of latency: primary, secon-
dary, early latent, late latent, and tertiary. In primary syphi-
lis, Treponema pallidum subsp. Pallidum invades the mucosa
and skin, causing painless chancres and regional lymph node
enlargement within 10-90 days of infection (6). In secondary
syphilis, 4-10 weeks later, Treponema pallidum spreads to
multiple organs, causing
maculopapular rash, enanthema of the mouth and genitals,

systemic symptoms including

general malaise, generalized lymph node enlargement, men-
ingitis, and ocular inflammation (6).

We herein report a rare case of a Japanese man demon-
strating secondary syphilis associated with pulmonary in-
volvement.

Case Report

A 39-year-old Japanese man visited our hospital com-
plaining of left chest pain and a rash on his hands and feet.
His medical history included allergic rhinitis. He was a
regular smoker (5-10 cigarettes/day) and social drinker. He
had had sexual intercourse three months previously, in Ja-
pan, with a commercial sex worker. He had not traveled
overseas. The patient had attended a local clinic because of
left chest pain, rash on the hands and feet, and stomatitis
three weeks before presenting for an examination at our
hospital. He had no fever, coughing, sputum, or weight loss,
but plain thoracic computed tomography (CT) revealed mul-
tiple nodular shadows in the left lower lobe of lung, and
metastatic lung cancer was suspected at the first visit. No le-
sions were evident on upper or lower gastrointestinal endo-
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Table 1. Laboratory Findings on Admission.

<Urinalysis>

Protein

Glucose

Occult blood

<Blood cell count>
White blood cell

Red blood cell
Hemoglobin
Hematocrit

Platelet

<Serum chemistry>
Total protein

Albumin

Blood urea nitrogen
Creatinine
Total-bilirubin
Aspartate transaminase
Alanine transaminase
Alkaline phosphatase
¥-Glutamyl transpeptidase
Lactate dehydrogenase
Glucose

Natrium

Potassium

Chlorine

C-reactive protein
<Erythrocyte sedimentation>
1h

<Immunology>
Immunoglobulin G
Immunoglobulin A
Immunoglobulin M
Rheumatoid factor
MPO-ANCA
PR3-ANCA

sIL-2R

<Infection>

RPR

TPHA

Hepatitis B surface antigen
Hepatitis C virus antibody
Anti-HTLV-1
HIV-Ag/Ab

B-D Gulcan

<Tumor marker>

CEA

SCC

CYFRA

Pro-GRP

NSE

O]
O]
)

10,600 /uL
520 104/uL
14.8 g/dL
432 %
62.1 104uL

7.6 g/dL
3.9 g/dL
16 mg/dL
0.63 mg/dL
0.2 mg/dL
22 U/L
39 U/L
351 UL
161 U/L
214 U/L
86 mg/dL
137 mEq/L
4.4 mEq/L
102 mEq/L
3.13 mg/dL

62 mm
(Reference range)
1,692 mg/dL (900-1,900)
303 mg/dL (100-440)
173 mg/dL (33-190)
(-) U/mL (<15)
(-) U/mL (<3.4)
(-) U/mL (<3.4)
1,180.0 U/mL (145.0-519.0)
(Reference range)
(+) 64 Titer (<1)
(+) 10,240 Titer (<10)
(-) 0.01 U/mL (<0.04)
(-) 0.06 S/CO (<0.99)
(-) Titer (<16)
(-) 0.29 S/CO (<0.99)
() pe/mL (<11)
(Reference range)
0.7 ng/mL (<5.0)
0.8 ng/mL (<1.5)
0.74 ng/mL (<2.08)
41 pg/mL (<81)
10.4 ng/mL (<16.3)

MPO-ANCA: myeloperoxidase anti-neutrophil cytoplasmic antibody, PR3-
ANCA: proteinase 3 anti-neutrophil cytoplasmic antibody, sIL-2R: soluble
interleukin-2 receptor, RPR: rapid plasma regain card test, TPHA: Trepone-
ma pallidum hemagglutination test, Anti HTLV-1: human T-cell leukemia
virus type-1 antibody, HIV-Ag/Ab: human immunodeficiency virus-antigen/
antibody, CEA: carcinoembryonic antigen, SCC: squamous cell carcinoma
antigen, CYFRA: soluble cytokeratin fragment, Pro-GRP: pro-gastrin releas-

ing peptide, NSE: neuron specific enolase
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Figure 1. Chest X-ray on arrival at the hospital. The costo-
phrenic angle was blunted on the left side (arrow), although no

abnormal shadows were visible in the lung field.

scopy. Because the nodular shadows in the lungs were still
evident on contrast-enhanced thoracic CT one week after the
initial image evaluation, the patient was referred to our hos-
pital for further investigation and treatment.

On arrival at the hospital, he had no impaired conscious-
ness. His physical examination showed height 167.9 cm,
weight 70.9 kg, body mass index 25.2 kg/m’, body tempera-
ture 36.8°C, pulse 85/min (regular), blood pressure 102/60
mmHg, and SpO. 99% (indoors). Multiple oral aphthae sev-
eral millimeters in size were present on the tongue and soft
palate. There was no redness of the pharynx or enlargement
of the tonsils. Numerous cervical lymph glands on both
sides of the neck were enlarged, although these were soft,
and no tenderness was observed. There were no abnormal
heartbeat or respiratory sounds, and no abdominal abnor-
malities were observed. Numerous pale red, scaly nodular
erythematous patches 3-8 mm in size were scattered on the
palms of the hands and the soles of the feet; however, there
was no blister formation.

Laboratory test results on initial examination (Ta-
ble 1)

The white blood cell count was 10,600/uL, and the plate-
let count was elevated, at 62.1x10%/uL. Serum biochemistry
tests revealed elevated levels of y-glutamyl transpeptidase at
161 U/L. The serum C-reactive protein levels and sedimen-
tation rate were elevated, at 3.13 mg/dL and 62 mm/h, re-
spectively. The serum soluble interleukin-2 receptor level
was elevated, at 1,180 U/mL (normal range 145.0-519.0 U/
mL). A rapid plasma regain card test (RPR) and a Tre-
ponema pallidum hemagglutination test (TPHA) revealed tit-
ers of 1:64 and 1:10,240, respectively. Thus, a secondary
syphilis infection was diagnosed. Human immunodeficiency
virus (HIV) antigen and antibody tests were negative.

Imaging findings

Chest X-ray did not reveal any nodular shadows in the
lung field, although the costophrenic angle was blunt on the
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Figure 2. Contrast-enhanced thoracic computed tomogra-
phy on arrival at the hospital. Bilateral pleural effusion was
present, with multiple nodular shadows (dotted lines) in the left
lower lobe.

left side (Fig. 1). Contrast-enhanced thoracic CT revealed
slight enlargement of the left mediastinal lymph nodes and
bilateral axillary lymph nodes, as well as a small volume of
pleural effusion on the left side and multiple nodular shad-
ows in the left lower lobe of lung (Fig. 2). Doppler sonogra-
phy of the neck revealed multiple enlarged lymph nodes,
with the lymph node hila preserved. In many lymph nodes,
the blood flow entered via the hila; however, because some
showed inflow via the margins, the possibility of malignant
lymphoma or cancerous lymph node metastases could not be
ruled out.

Positron emission tomography-CT (PET-CT) revealed a
high uptake in the bilateral cervical, subclavicular, axillary,
mediastinal, and pelvic pararectal lymph nodes but no up-
take in any other organs. The results from a cervical lymph
node biopsy, bacterial culture smear, and acid-fast bacillus
culture smear were all negative, as were tests for Mycobac-
terium DNA using polymerase chain reaction. Pathological
tests showed lymphoid follicular hyperplasia, enlarged ger-
minal centers, and paracortical dilation, with vascular prolif-
eration and fibrosis of the paracortical area. Immunostaining
of the germinal centers was negative for B-cell lymphoma
but positive for cluster of differentiation. Taking these re-
sults together with those from flow cytometry, genetic tests,
and staining, we suspected reactive lymph node enlarge-
ment.

Clinical course

Secondary syphilis was diagnosed based on the nodular
pale red rash on the palms and soles, the fact that the pa-
tient had engaged in sexual intercourse with a commercial
sex worker 3 months before the symptoms appeared, and the
respective RPR and TPHA titers of 1:64 and 1:10,240. In
addition, the observations of oral aphthae and multiple en-
larged lymph nodes were consistent with secondary syphilis.
The patient was unable to produce sputum, so sputum cul-
ture and sputum cytology could not be performed, and bron-
choscopy was not done because the patient refused; the bac-
terial and histological causes of the pulmonary lesions there-

Figure 3. Contrast-enhanced thoracic computed tomogra-
phy at Week 19 after the start of treatment.

fore remained unclear.

The patient was started on oral amoxicillin at 1,000 mg/
day to treat the secondary syphilis. At Week 5 from the start
of the amoxicillin administration, a rash appeared on both
forearms that was considered to be drug-induced, and the
patient was switched to oral minocycline at 200 mg/day.
The rash on the palms and soles gradually resolved, and
thoracic CT at Week 6 revealed that the nodular shadows
had contracted and the pleural effusion had disappeared. By
Week 8, his serum RPR had fallen from 1:64 to 1:4, and by
Week 11, the rash on the palms and soles had resolved, so
antibiotic treatment was discontinued. The total treatment
duration was 11 weeks. Thoracic CT at Week 19 (Fig. 3)
showed no enlargement of the nodular shadows and no ac-
cumulation of pleural effusion; the cervical and axillary
lymph nodes had contracted, and serum RPR was undetect-
able. The ultimate diagnosis was secondary syphilis with
pulmonary involvement. The clinical course of this patient is
shown in Fig. 4.

Discussion

Syphilis is a sexually transmitted disease that is becoming
increasingly common in Japan (4). In our case, the infection
was contracted during sexual intercourse with a commercial
sex worker. Rash, oral aphthae, and generalized lymph node
enlargement are typical symptoms of secondary syphilis (6).
It was necessary to differentiate the multiple lung nodules
from other conditions, and in light of the patient’s clinical
course, they were regarded as syphilitic pulmonary lesions.
The patient was not infected with HIV.

Pathological tests on cervical lymph node biopsy speci-
mens were useful for ruling out malignant tumor but did not
lead to a diagnosis of syphilis. Dark-field microscopy, im-
munofluorescence microscopy, and silver impregnation stain-
ing are valuable for the direct visualization and diagnosis of
Treponema pallidum; however, in many cases, the bacteria
are not seen in lymph node lesions (7, 8). In addition to the
follicular hyperplasia seen in our patient, the pathological
findings from syphilis in lymph nodes may be varied and
atypical, with some cases exhibiting epithelioid cells or non-
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Figure 4. Clinical course. RPR: rapid plasma regain card test, TPHA: Treponema pallidum hemag-
glutination test, WBC: white blood cell count, CRP: C-reactive protein

caseating granuloma and others showing hypertrophy or fi-
brosis of the capsule (7). In our case, malignant tumor was
ruled out by the combination of pathological findings and
serological test results.

In 1983, Coleman et al. (9) proposed five criteria for the
clinical diagnosis of secondary syphilis with pulmonary in-
volvement: [1] history and physical findings typical of sec-
ondary syphilis; [2] serologic test results positive for syphi-
lis; [3] pulmonary abnormalities seen on radiographs with or
without associated pulmonary symptoms or signs; [4] exclu-
sion of other forms of pulmonary disease when possible, us-
ing serologic tests, sputum smears and cultures, and cy-
tologic examination of sputum; and [5] therapeutic response
to anti-syphilitic treatment visible on radiographs. The dif-
ferential diagnosis for multiple nodular shadows in the lungs
includes primary or metastatic lung cancer, malignant lym-
phoma, mycosis, tuberculosis, septic embolization, rheuma-
toid nodules, and Wegener’s granulomatosis. In the present
case, we were unable to perform culture tests, sputum cytol-
ogy, or a lung biopsy. However, because tests for tumor
markers, B-D glucan, rheumatoid factor, and proteinase 3-
anti-neutrophil cytoplasmic antibody were all negative and
there were no clinical symptoms or signs indicative of an-
other condition that might cause multiple lung nodules,
syphilis with pulmonary involvement was diagnosed.

Pulmonary lesions due to syphilis have been reported in
cases of late or congenital syphilis, occurring in 1-12.5% of
cases (9). The case reports of secondary pulmonary syphilis
from 1968 to 2015 in a MEDLINE database are summarized
in Table 2 (9-24). We concluded based on these previous
case reports that secondary syphilis with pulmonary involve-
ment is relatively rare, with only 16 reported cases since the
condition was first described in 1968. A comparison of our

patient with these 16 reported cases revealed that although
multiple nodular shadows as seen in our case are the most
frequent symptom, single nodular shadows and pleural effu-
sion are also common. Most patients had no pulmonary
symptoms, such as coughing or sputum, but did experience
chest pain. All of the reported cases responded well to anti-
syphilitic treatment, irrespective of HIV status, with the pul-
monary lesions resolving within a period of a few weeks to
six months.

The total treatment duration for the present case was 11
weeks.
guidelines on the treatment of sexually transmitted disease
state that the first-choice treatment for syphilis is a single
intramuscular injection of benzathine penicillin G (25). In
Japan, because intramuscular injection of benzathine penicil-
lin G is not approved, oral amoxicillin and aminobenzyl
penicillin for four to eight weeks are recommended as the
first-choice treatments for early syphilis. However, a recom-
mended treatment period for secondary syphilis with pulmo-
nary involvement has not been established. Because this was
our first experience with this type of case, we determined
the treatment duration after confirming improvement on im-
aging findings.

In our case, thoracic CT five months after the initiation of
treatment revealed the persistence of slight shadows in the
left lower lobe. However, because RPR was negative and the
patient had no risk factors for reinfection, such as MSM or
HIV infection (26, 27), the risk of flare-up or reinfection
was considered to be low, and no further examination was
performed.

In conclusion, we treated a patient with multiple nodular
pulmonary shadows and pleural effusion who responded
well to anti-syphilitic treatment. Our diagnosis was secon-

The Centers for Disease Control and Prevention
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dary syphilis with pulmonary involvement. The differential
diagnosis for pulmonary lesions is varied, and syphilis must
be included, regardless of the presence of respiratory symp-
toms.
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