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Otosyphilis can be challenging to diagnose, but, if left 
unrecognized, it may cause irreversible damage. An 
immunologic interplay between syphilis and human 
immunodeficiency virus (HIV) makes coinfection likely and 
may predispose people with HIV to neurosyphilis. In this 
study, we present a case of a man in his 50s with hearing loss 
and vertigo diagnosed with otosyphilis as well as a new 
diagnosis of HIV. This case and corresponding discussion 
serve to inform the noninfectious disease-trained clinician of 
the symptoms, diagnostics, and treatment options for 
otosyphilis as well as to discuss the relationship between HIV 
and syphilis and demonstrate the importance of disease 
recognition.
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Syphilis is a sexually transmitted infection (STI) or congenitally 
acquired disease caused by the Treponema pallidum subspecies 
pallidum. The “great imitator”, syphilis can have varied clinical 
presentations including genital ulceration (painful or painless), 
rash, neurologic dysfunction (cerebral vascular accident, men-
ingitis), and stillbirth [1]. Some of the most debilitating conse-
quences of infection include neurological manifestations that 
can occur at any time, even years to decades after the initial in-
fection. Prior studies report an increased risk of neurosyphilis 
in persons with HIV (PWH), especially in those with low 
CD4 counts and not on antiretroviral therapy (ART) [2, 3].

Otosyphilis is a less common form of neurosyphilis whereby 
inflammation of the vestibulocochlear nerve, cochleovestibular 

apparatus, and/or temporal bone may cause sensorineural 
hearing loss (SNHL) and/or vertigo [1]. Otosyphilis is often 
challenging to diagnose, because it can present without other 
symptoms classically associated with syphilis. The recommend-
ed treatment regimen for neurosyphilis in the United States is 
intravenous (IV) penicillin G. In this study, we describe a case 
of a delayed diagnosis of otosyphilis with a concurrent new di-
agnosis of HIV that illustrates this important and often misdi-
agnosed disease.

CASE

A 57-year-old man with a history of hypertension, type II dia-
betes, and no history of STIs presented with a 2-month history 
of sudden onset bilateral hearing loss and 1 week of vertigo. He 
was recently married and denied sex with men or transactional 
sex. He was evaluated by an otolaryngologist who noted bilat-
eral SNHL. The initial differential diagnosis included exposure 
to ototoxic drugs, infection, neoplasm, autoimmune disease, 
vasculitis, or trauma. An magnetic resonance image revealed 
asymmetric abnormal enhancement of the cochlea and the ves-
tibule and abnormal focal enhancement in the left internal au-
ditory canal. He started prednisone without symptom 
improvement. Laboratory workup revealed negative antinucle-
ar antibody, antineutrophil cytoplasmic antibodies, and 
anti-Sjogren’s Syndrome (SS)A/SSB antibodies and hepatitis 
serologies. Due to lack of improvement with steroids, addition-
al testing was performed. Serum rapid plasma reagin titer was 
1:128 with confirmatory treponemal serology.

He was admitted to the hospital for initiation of IV penicillin 
G for otosyphilis. Subsequent discussions revealed that he had 
previously had sex with men, although considered himself het-
erosexual. A lumbar puncture was performed, and cerebrospi-
nal fluid (CSF) studies showed a white blood cell count of 
14 cells/mL with elevated protein of 116 mg/dL and a reactive 
Venereal Disease Research Laboratory (VDRL) at 1:16. 
Cerebrospinal fluid polymerase chain reaction testing for her-
pes simplex virus and varicella-zoster virus was negative. 
Further evaluation revealed a positive fourth-generation HIV 
antigen/antibody test, HIV-1 ribonucleic acid 54 900 copies/ 
mL, and CD4 cell count of 631 cells/dL. Treatment was initiat-
ed for otosyphilis with penicillin G IV 24 million units daily for 
14 days, and he was started on anti-retroviral therapy.

Upon follow-up 1 month later, the patient noted improve-
ment in vertigo and left-sided hearing loss but had continued 
right-sided hearing loss. Human immunodeficiency virus viral 
load was undetectable within 3 months. A hearing aid provided 
improvement in hearing, but he required intermittent treat-
ment with meclizine for vertigo.
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Patient Consent Statement

The patient involved in this case has provided consent for pub-
lication. This publication complies with the requirements set 
forth by the Emory University Institutional Review Board.

DISCUSSION

Bacteriology of Syphilis

Treponema pallidum enters the body through breaks in the skin 
or mucosa. It can cause local infection and disseminate to other 
organs including the central nervous system (CNS) [1]. 
Although macrophages will phagocytose and kill some spiro-
chetes, many disseminated bacteria persist causing immune ac-
tivation and latent infection [4, 5]. It is this prolonged infection 
and maladaptive immune response that contribute to the symp-
toms associated with secondary syphilis and neurosyphilis.

Immunologic Interplay Between Human Immunodeficiency Virus and 
Syphilis

Human immunodeficiency virus and syphilis have multiple 
synergistic interactions from acquisition to disease progression. 
Syphilitic ulcers can increase the risk of HIV transmission 2- to 
9-fold [6], and the inflammation associated with syphilis can 
increase immune activation in the genitalia leading to higher 
likelihood of HIV uptake into responding CD4 cells, resulting 
in increased risk of acquisition estimated to be 2 to 4 times 
higher [7–9]. Human immunodeficiency virus depresses the 
immune response, specifically CD4 cells, causing suboptimal 
clearance of treponemes. This ineffective immune activation 
likely contributes to increased risk of syphilis dissemination 
in PWH [3, 5, 10].

Transmission and Epidemiology of Syphilis

Syphilis is acquired by direct contact with T pallidum. The av-
erage incubation period from exposure is 3 weeks (range 3 days 
to 3 months) and may depend on inoculum size [11, 12]. 
Congenital syphilis can occur in utero but can also be acquired 
during vaginal delivery if there are lesions present within the 
birth canal.

Men who have sex with men are disproportionately affected, 
compromising 53% of male primary and secondary syphilis 
cases in the United States; however, rates in women have in-
creased 147% between 2016 and 2020, suggesting that hetero-
sexual sex is an increasingly frequent mode of transmission 
[13]. Persons diagnosed with syphilis should also have testing 
for HIV, gonorrhea, and chlamydia [6], and they should be of-
fered pre-exposure prophylaxis for HIV if negative [14].

Clinical Manifestations of Syphilis

Syphilis can be divided into clinical stages (Figure 1). These in-
clude primary syphilis, classically a painless chancre at the site 
of infection, followed by secondary syphilis, characterized by a 
disseminated rash or end-organ infection that can involve the 

kidney, liver, or others. Primary and secondary syphilis 
presentations may overlap in PWH [10]. Tertiary syphilis, a 
rare sequela of prolonged infection, can involve aortic inflam-
mation, CNS gummas, or tabes dorsalis. Neurosyphilis, which 
can present as meningitis, stroke, ocular or otic manifestations, 
can occur in any stage of infection and without any other asso-
ciated symptoms [14]. Asymptomatic latent syphilis occurs be-
tween stages of syphilis and has no clinical manifestations.

Otosyphilis

Otosyphilis can occur at any stage of infection and indepen-
dently of other manifestations [14]. Symptoms of otosyphilis 
include bilateral or unilateral hearing loss, tinnitus, or vestibu-
lar abnormalities such as vertigo, imbalance, and gait instability 
[1]. The changes associated with otosyphilis are often present 
for weeks to decades at diagnosis. Patients may experience 
gradual loss of vestibular function leading to ataxia and gait ab-
normalities without treatment.

Diagnosing Otosyphilis
The diagnosis of otosyphilis can be challenging given the wide 
differential for SNHL and vertigo including noise-induced in-
jury, presbycusis, medication toxicity, and systemic inflamma-
tory conditions such as diabetes, autoimmune disease, or 
infection. Many persons with otosyphilis may initially receive 
alternative diagnoses [15] despite rates of otosyphilis being as 
high as 653 per 100 000 of those seeking care for auricular com-
plaints [16]. The diagnosis of otosyphilis must be considered 
with a compatible clinical syndrome and concordant serologic 
tests for syphilis.

Syphilis Serologic Testing

Serologic testing for syphilis should include both treponemal 
and nontreponemal serological tests (Table 1) [14]. 
Treponemal tests directly identify treponeme-associated pro-
teins, whereas nontreponemal tests detect antibodies directed 
against lipoidal antigens when T pallidum is present. As 
expected, the less specific nontreponemal tests are subject to 
false-positive results associated with certain conditions such 
as autoimmune disorders and can vary in sensitivity depending 
on the stage of disease. False-negative serologic testing may occur 
in persons with humoral immunodeficiencies. Nontreponemal 
tests are advantageous because they provide a quantitative result, 
which can be used for monitoring serologic response after treat-
ment. Treponemal tests may remain detectable lifelong, making 
their interpretation difficult in persons with prior infections or 
treatment [14]. In some PWH, interpretation of diagnostic tests 
can be challenging, because HIV can be associated with false- 
positive nontreponemal tests [17], and for some PWH nontrepo-
nemal titers may decline more slowly or remain high for long du-
rations [14].
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Otosyphilis and Cerebrospinal Fluid Testing
Among persons with positive syphilis serologic testing and iso-
lated auditory symptoms, CSF evaluation is usually normal and 
not recommended before treatment [14]. However, if lumbar 
puncture is performed in the evaluation of otosyphilis in 
PWH, CSF leukocyte count, protein, and VDRL should be ob-
tained. Cerebrospinal fluid interpretation can be challenging 
because HIV can also cause an elevated CSF leukocyte count 
[19].

Follow-up Testing
Follow up after treatment is important for monitoring of symp-
toms and serologic improvement. Nontreponemal testing in 
persons with early syphilis and HIV should be performed every 

3 months until clinical and serologic response is achieved. A 
4-fold decrease in nontreponemal titers within 12 months indi-
cates successful serologic response [14]. Persons with inade-
quate serologic response should receive additional clinical 
and serologic evaluation because this may indicate treatment 
failure. Despite treatment, patients with otosyphilis may not re-
turn to their baseline audiologic function.

Otosyphilis Treatment

The Centers for Disease Control and Prevention (CDC) STI 
treatment guidelines recommend aqueous crystalline penicillin 
G (PCN G) 18–24 million units per day for 10–14 days for oto-
syphilis [14]. If compliance can be ensured, an alternative reg-
imen of procaine PCN G 2.4 million units intramuscularly (IM) 
once daily plus probenecid 500 mg orally 4 times a day, both for 
a duration of 10–14 days, may be considered [14]. For nonpreg-
nant persons with a penicillin allergy, ceftriaxone 2 g daily (ei-
ther IM or IV) for duration of 10–14 days can be considered as 
an alternative regimen based on limited data per CDC guide-
lines [14]. If concerns exist regarding ceftriaxone safety, peni-
cillin allergic patients should undergo skin testing to confirm 
the allergy and can consider penicillin desensitization followed 
by treatment with IV penicillin [14].

Adjunctive systemic steroids have been used for otosyphilis 
with some reports of improvement in hearing [15]; however, 
they were not proven to be effective in controlled studies 

Figure 1. Syphilis stages. From Ghanem, Ram, and Rice [18]. Copyright © 2020. Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical 
Society. CNS, Central Nervous System.

Table 1. Treponemal and Nontreponemal Syphilis Tests

Treponemal Tests Nontreponemal Tests

Treponema pallidum enzyme immunoassay Rapid plasma reagin

T pallidum particle agglutination assay Venereal Disease Research 
Laboratory

Chemiluminescence immunoassay Toluidine Red Unheated 
Serum Test

Microhemagglutination test for antibodies to 
T pallidum

Fluorescent treponemal antibody absorption
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[20]. Current treatment guidelines do not recommend system-
atic steroids as adjunctive treatment for otosyphilis given that 
data on efficacy are limited [14]. In PWH and syphilis, ART 
has been shown to reduce likelihood of serologic failure and 
should be promptly initiated [2].

CONCLUSIONS

Otosyphilis can be challenging to diagnose, it can cause debil-
itating manifestations, and it should be considered when pa-
tients present with new onset SNHL and/or vertigo. 
Treatment should be promptly initiated with guideline-based 
therapy, and STI testing, specifically HIV, should be performed.
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