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A case of syphilis with an extremely high RPR titer
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Abstract

 It remains unidentified why this patient has an extremely high 
Rapid Plasma Reagin Titer (RPR) 1: 2048. A false positive result was 
ruled out by a Treponemal test. To ensure accuracy, repeat tests 
were requested for both the Non-Treponemal and Treponemal Tests 
in the same laboratory, and the results came back the same. In the 
Traditional Algorithm, Positive Nontreponemal Syphilis screening 
tests are confirmed by Treponemal tests, although the latter is not 
quantitative. The lack of full sensitivity in the Traditional Algorithm 
Testing has led the CDC and some other centers to adopt Reverse 
Sequence Testing.

The resurgence of syphilis after 20 years could lead to mutagenic 
strain thus making it relevant for a need for heightened awareness.
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Introduction

The Center for Disease Control and Prevention [1] reports a 
resurgence of Syphilis, with the highest rate within the last 20 
years. The CDC also reported outbreaks of Syphilis in many cit-
ies in the US. 

Syphilis can affect multiple organ systems, cause numerous 
complications and could be fatal if untreated. It can be vertically 
transmitted to the fetus causing congenital anomalies and even 
stillbirths. Syphilis can lead to facilitation and transmission of 
Human Immunodeficiency Virus. 

An incidental finding of extremely high RPR (Rapid Plasma 
Reagin) titer of 1: 2048 was found in a woman with Latent Syph-
ilis. The patient was also positive for Hepatitis A Virus (HAV), 
Hepatitis B Virus (HBV) Core Antibody, Hepatitis B Surface Anti-
body and Hepatitis C Virus (HCV). There was a history of Latent 
Tuberculous Infection (LTBI) in 2003, treated with Isoniazid. The 
patient has a high-risk behavior for prostitution, and intrave-
nous drugs abuse, and this is her sixth episode of incarceration. 
While the cause of this atypical and highly elevated RPR might 
be unknown, an attempt is made to review the anomalous im-
munological behavior of Syphilis (duality of immune evasion 
and immune recognition) and HCV (hepatocellular injury rather 
than cell death, which promotes chronicity and prolonged im-
mune response), and the fact that environmental and climatic 

stresses are known causes of mutation. Mathematical Biosci-
ences postulates that the ‘combined host–parasite dynamics is 
a multifaceted system that involves numerous scales of time, 
space, and biological components and processes’ [2]. 

This paper acts as an eye-opener for physicians, and to en-
courage further research and awareness for possible disease 
reactivation or mutation/immune modulation.

Case report

55yo W/F G3P3, motel housekeeper, on her sixth episode 
of incarceration. An extremely high RPR 1: 2048 was noted on 
the initial lab intake. Because this was extremely high, another 
specimen was sent to the same lab (Bioreference Laboratory 
Inc, Genpath Diagnostics) for repeat RPR test one week after, 
and found to be the same value. Reflex Treponema pallidum 
test was positive in both instances - Bioreference; Chemilumi-
nescence immunoassays (CIAs).

Review of records all the five previous incarcerations re-
vealed negative RPR test results. The patient denied any history 
suggestive of any sore or chancre (suggestive of Primary Syphi-
lis) but confirmed that she observed a firm, painless sore on the 
penis of the partner. The patient is aware that partner has at 
least six other sexual partners). The patient denied a history of 
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diffuse rash on the body, mouth or vagina or any such ailment in 
the palm and soles that might be typical of Secondary Syphilis. 
The patient did not describe any neurological or cardiac clinical 
features to suggest Tertiary Syphilis. 

During the previous incarceration in 2003, she received Iso-
niazid treatment for Latent Tuberculous Bacilli Infection.

The patients Physical Examination exam was unremarkable, 
except for multiple rashes noted on both legs, mainly on the an-
terior and lateral aspect of the legs and the dorsum of the feet 
but sparing the posterior legs and plantar of the feet (Figure 1). 
There were no similar rashes in the palm, upper limb, trunk, 
head or neck.

Figure 1: Rashes only on the anterior leg and dorsum of the feet 
(note biopsy sites covered with Band-Aid). 

Figure 2: Dermatopathology report: Lichenoid Dermatitis. Marked 
inflammatory Cell infiltrates in the upper dermis, and dermaepi-
dermal junction showed feature of Lichen Simplex Chronicus. 
“Stains for spirochete are negative, but the infectious process 
(such as treated syphilis) cannot be ruled out.”

Examination of the pelvis and perineum and vulva did not 
reveal any rash, chancre, typical syphilitic sore or gumma. There 
was no lesion in the anus. Speculum examination and colpos-
copy of the vagina and cervix showed 15-20 scattered, slightly 
raised flat-topped, erythematous lesions of varying size on the 
cervix (see Figure 3). Digital pelvic and rectal exams were nega-
tive. 

Figure 3: Multiple, scattered, slightly raised flat-topped, erythema-
tous lesions of varying size on the cervix. These are the only abnor-
mality in the perineum. 

This patient was treated as a case of Latent Syphilis (serologi-
cal evidence of syphilis without clinical manifestations) and had 
2.4 mU of intramuscular Bicillin weekly for three weeks. The le-
sions on the leg and cervix were biopsied to confirm syphilis. 

The Dermatologist could not assign the skin rashes on the 
legs to syphilis but a differential diagnosis of Lichen Simplex 
Chronicus, Prurigo was entertained. Optometry evaluation 
ruled out uveitis, iritis or other features that might be sugges-
tive of Tertiary Syphilis.

The lesions on the cervix and the legs were respectively bi-
opsied to rule out secondary syphilis or other differentials. The 
biopsies were done to include a rim of healthy tissue to ensure 
proper comparison of normal to abnormal tissue. The skin his-
topathology revealed Lichenoid dermatitis. Though immunos-
taining was Acid Fast Bacilli (AFB) negative and spirochete nega-
tive, an infectious process such as treated syphilis could not be 
ruled out (the patient was treated promptly before the biopsy 
was done). The histopathology of cervical lesions showed: fo-
cal acute and chronic inflammation, negative for dysplasia; no 
spirochetes were seen on immunostaining.

Other relevant lab results include: PAP smear was Negative 
for Intraepithelial Lesion or Malignancy (NILM), with no Human 
Papilloma Virus (HPV) detected. Urine by Genotype Aptima test 
for N. Gonorrhea and C. Trachomatis were negative. Human Im-
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munodeficiency Virus (HIV) test was negative. HbA1c was 5.1 
%. The patient was positive for Hepatitis A virus (HAV), Hepatitis 
B virus (HBV), Hepatitis C virus (HCV). The Hep C RNA viral load 
count was 3,073 IU/mL, genotype 1a, and Fibrotest score was 
F4 (severe fibrosis). Due to the history of LTBI, a chest X-ray was 
repeated but did not reveal active TB.

Discussion

This extremely high titer exhibited by this patient is hard to 
explain and might be due to yet unknown phenomena. False 
positive Non-Treponemal Tests can occur in auto-immune and 
chronic inflammatory conditions, are usually with a titer of less 
than 1:8; however, the Treponemal Test result will be negative. 
Both Non-Treponemal and Treponemal tests can yield false-
negative results due to the prozone phenomenon. While not 
discountenancing HAV, HBV and LTBI, an attempt is being made 
to review the unique immunobiology Syphilis and HCV, as cor-
related to possible immune modulation [3,4].

The lack of a vaccine for Syphilis underscores our poor un-
derstanding of T. pallidum immunobiology. Syphilis continues 
to confound despite being discovered in 1905 by Schaudinn 
and Hoffman [5]. Its protean presentation led to titles like ‘the 
Great Mimicker,' ‘the Stealth Pathogen' [6,7]. Syphilis has been 
increasing dramatically worldwide since 2000 [1]. Bloodborne 
STD’s – Syphilis, Hepatitis B virus (HBV), hepatitis C virus (HCV) 
and Human Immunodeficiency Virus (HIV) have a prevalence of 
about 2-10 times higher in the prisons and the jails than the 
general population. This might possibly be due to drugs and 
high-risk sex-related behaviors practiced outside Correctional 
settings; however, the transmission has been documented in-
side jails and prisons also [8-10].

Treponema pallidum subspecies pallidum is an exclusively 
a human pathogen, with a small genome and possibly utilizes 
host biosynthesis for its metabolic needs [6]. The host-parasite 
interaction in syphilis infection evokes a complex immune re-
action, in which the humoral immunity plays a minor role as 
compared to cellular. It has been shown that some form of an-
ergy exists in the initial stages permitting early dissemination 
and immune evasion [7,11]. Cruz and others [12], was able to 
demonstrate the paradox of immune evasion and simultaneous 
immune recognition with an ability to induce inflammation. It is 
also known that autoimmune response has been triggered due 
to a secondary reaction to T. pallidum, with the production of 
various antibodies to self-antigens [13].

Immunobiology of HCV with research assays capable of de-
tecting HCV RNA at sensitivities superior to those offered by 
clinical assays has significantly contributed knowledge of HCV 
reactivity in the hepatocyte, plasma/serum, and peripheral lym-
phomononuclear cells. It shows that HCV mainly causes injury 
to the infected hepatocytes, rather than cell death, and thereby 
promoting lymphotropism, occult persistence, and chronicity. 
The consequent prolonged and profound immune response is 
associated with the breaching of immune tolerance which may 
lead to a higher prevalence of immunological processes [14]. 
While some of these immune responses are well documented 
[15], a lot may still be unknown.

Environmental and climatic stresses are known mutagens. 
It has been implicated in the mutagenesis of bacteria [16,17] 
and influenza virus and its outbreaks [18]. It was environmental 
stress factors that led to mutations that earned the Zika Virus 
a terrible reputation. It was previously a tepid virus before be-
coming toxic, due to clinically significant mutation [19]. Recent 

case reports of by Divyani and others [19] and Liu and others 
[20] indicates atypical presentations of Syphilis might not be as 
rare as we thought. The presentation of Syphilis as a case of 
pure cerebellar ataxia indicates that mutagenic presentations 
go undetected for a long time and that we should continue 
to be vigilant in detecting unusual association of diseases and 
symptoms [20]. Liu reported unusual constellation of symptoms 
and outpatient diagnosis of syphilis [21], in 2015, 

Zhu and others reported a rare case of syphilis presenting as 
syphilitic cervicitis, RPR of 256. The spirochetes were not able to 
be identified in the lesion, at the time of presentations., similar 
to this reported case (though we started treatment promptly 
before the biopsy was done). Neither did not have external 
genitalia lesions but both cervical lesions that shows chronic 
inflammatory cells on histopathology.

This paper highlights a case of an extremely high titer con-
firmed by non-treponemal tests, rashes mainly in the anterior 
leg and dorsum of the feet (noted on histopathology that chron-
ic infection like syphilis cannot be ruled out), multiple elevated 
rashes in the cervix may well be an atypical presentation of 
syphilis or perhaps an insignificant or yet unknown mutation of 
a re-emerging and resurging spirochete- an old foe that was 4th 
most significant cause of death before WWII . 

The CDC has confirmed resurgence of syphilis after a long 
quiescence, recent reports of atypical presentation suggest mu-
tagenesis. 
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