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Abstract 

A 48-year-old man with a history of schizophrenia, bipolar disorder, spinal cord lipoma resection, retinal artery occlusion, alcohol 

use disorder, and methamphetamine use presented to the hospital after being found unresponsive at his house. On initial 

evaluation, he was inattentive, but oriented to self, time, and location, and was able to follow commands, speak fluently in short 

sentences, and had no focal deficits, aside from chronic lower extremity weakness and sensory loss related to his spinal cord 

lipoma. He was treated for a urinary tract infection however continued to have neurologic decline. An extensive neurological 

workup was conducted, which included multiple CT scans, three days of electroencephalogram (EEG), lumbar puncture and 

Magnetic Resonance Imaging (MRI) brain with and without contrast. Brain MRI showed diffusion weighted imaging (DWI) 

hyperintensities along the cortical ribbon of the temporal, parietal, and frontal lobes with intrinsic T1 hyperintense changes but 

no true contrast enhancement, as well as prominent medial temporal lobe DWI and T2/FLAIR hyperintensities. He was found to 

have a positive serum RPR at a titer of 1:64, positive serum treponemal antibody, and positive CSF VDRL at a titer of 1:8. CSF 

had a lymphocytic pleocytosis. Following a full course of intravenous Penicillin G 24 million units daily for 2 weeks for treatment 

of neurosyphilis, the patient showed signs of improvement, specifically in cognitive domains of attention and comprehension. 

However, one week later, his mentation worsened again. He developed agitation, mood swings, confabulation, and intermittent 

unresponsiveness. A second lumbar puncture revealed elevated 14-3-3 protein levels (41,897), T-Tau >20,000, and a positive RT-

QuIC test, consistent with prion disease. A repeat brain MRI showed progressive cortical ribboning (figure), also consistent with 

a diagnosis of CJD. In practice, when faced with rapidly progressive dementia, clinicians should consider treatable etiologies 

such as neurosyphilis first but remain vigilant for co-pathologies if deterioration persists. 
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1. Background/Literature Review 

Neurosyphilis can mimic many conditions that cause rap-

idly progressive dementia (RPD), including CJD. While there 

are documented cases of patients initially suspected to have 

CJD but later found to have neurosyphilis on autopsy, reports 

of patients diagnosed with neurosyphilis who were ultimately 

confirmed to have CJD are rare. Markers such as 14-3-3 pro-

tein and T-Tau, previously used for CJD diagnosis, lack spec-

ificity as they can be elevated in various pathologies, includ-

ing both CJD and neurosyphilis [1]. The advent of RT-QuIC 

testing in 2010 has significantly improved diagnostic accuracy 

for CJD with a sensitivity of 96% and specificity of 98%. 

However, false positives can occur in up to 3% of cases of 

neurosyphilis [2]. 

To date, there are no documented cases of co-occurring neu-

rosyphilis and CJD; only misdiagnoses and mimickers [3]. 

Although neurosyphilis can present with rapidly progressive 

dementia and acute psychiatric symptoms, it is often not con-

sidered on the differential in patients presenting with these 

symptoms [4]. The rates of newly diagnosed syphilis have 

been growing over the last decade. In the United States, there 

has been a 78.9% increase in syphilis diagnoses between 2018 

and 2022 without any significant change in diagnostic testing 

modalities [5]. and in 2024, the incidence of syphilis in the 

United States was the highest it has been in decades, with a 

rate exceeding 60 per 100,000 persons [6]. 

While syphilis is on the rise, CJD remains a very rare diag-

nosis with approximately 1 to 2 cases per million per year 

globally [7, 8]. The incidence of CJD has remained stable in 

recent years, suggesting that there has not been an increase in 

the rate of false positive RT-QuIC [9, 10]. This case represents 

the first reported instance of a patient with true simultaneous 

diagnoses of CJD and neurosyphilis and highlights the chal-

lenges associated with the clinical evaluation of patients with 

multiple neuroinfectious diseases. 

2. Case Report 

A 48-year-old man with a history of schizophrenia, bipolar 

disorder, spinal cord lipoma resection, retinal artery occlusion, 

alcohol use disorder, and methamphetamine use presented to 

the hospital after being found unresponsive at his house. On 

initial evaluation, he was inattentive, but oriented to self, time, 

and location, and was able to follow commands, speak flu-

ently in short sentences, and had no focal deficits, aside from 

chronic lower extremity weakness and sensory loss related to 

his spinal cord lipoma. Diagnostic testing revealed that he had 

both pneumonia and a urinary tract infection (UTI), and he 

was treated with ceftriaxone and azithromycin. However, his 

memory, attention, abstraction and executive processing de-

clined despite antimicrobial treatment. An extensive neurolog-

ical workup was conducted, which included multiple CT scans, 

three days of electroencephalogram (EEG), lumbar puncture 

and MRI brain with and without contrast. EEG showed diffuse 

slowing with no epileptiform discharges or concerning pat-

terns. Brain MRI showed diffusion weighted imaging (DWI) 

hyperintensities along the cortical ribbon of the temporal, pa-

rietal, and frontal lobes with intrinsic T1 hyperintense changes, 

unrelated to prior ischemic insults or metabolic abnormalities, 

but no true contrast enhancement, as well as prominent medial 

temporal lobe DWI and T2/FLAIR hyperintensities (figure). 

Relevant testing results included a cerebrospinal fluid (CSF) 

white blood cell count of 21 cells/µL with 90% lymphocytes, 

CSF protein of 33 mg/dL, CSF glucose of 76 mg/dL (serum 

glucose 196) negative serum HIV and hepatitis B PCR, posi-

tive serum hepatitis C, positive serum RPR at a titer of 1:64, 

positive serum treponemal antibody, and positive CSF VDRL 

at a titer of 1:8. The patient was subsequently noted to have 

Argyll Robertson pupils, all of which were consistent with 

neurosyphilis, and he was treated with high-dose penicillin. 

Following a full course of intravenous Penicillin G 24 million 

units daily for 2 weeks for treatment of neurosyphilis, the patient 

showed signs of improvement, specifically in cognitive domains 

of attention and comprehension. However, one week later, his 

mentation worsened again. He developed agitation, mood swings, 

confabulation, and intermittent unresponsiveness. A second lum-

bar puncture revealed elevated 14-3-3 protein levels (41,897), T-

Tau >20,000, and a positive RT-QuIC test, consistent with prion 

disease. A repeat brain MRI showed progressive cortical ribbon-

ing (figure), also consistent with a diagnosis of CJD. A brain bi-

opsy was considered, given the competing diagnoses of CJD and 

neurosyphilis, but was deferred given that he had transient im-

provement in his symptoms following a course of antibiotics, 

confirming active neurosyphilis. His co-existing CJD led to non-

sustained improvement in symptoms indicating the high likeli-

hood of prion disease with risk to the patient and surgical team. 

The patient was discharged to long-term care but continued 

to deteriorate. Follow-up examination in the clinic 8 weeks 

after discharge revealed further cognitive decline, as well as 

new onset of spontaneous and startle myoclonus, increased 

tone in the lower extremities leading to contractures, a jaw jerk 

reflex, and primitive reflexes such as palmar grasp. Based on 

his clinical progression despite adequate neurosyphilis treat-

ment, and the CSF results and neuroimaging, a diagnosis of 

CJD was made. 

3. Conclusion 

This case underscores the importance of considering over-

lapping diagnoses in patients presenting with RPD [11-13]. 

Given the better prognosis associated with neurosyphilis com-

pared to CJD [14, 15], there was hope that this patient would 

improve in the weeks following neurosyphilis treatment, sug-

gesting that he had neurosyphilis without concomitant CJD. 

His serum and CSF testing for neurosyphilis, as well as early 

improvement following appropriate antibiotic treatment, was 

diagnostic of neurosyphilis. However, his subsequent clinical 
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decline, including characteristic features of CJD such as star-

tle myoclonus, as well as imaging findings of DWI hyperin-

tense changes along multiple regions of the cortical ribbon, 

and positive CSF RT-QuIC with elevated CSF 14-3-3 and T-

Tau levels, were all diagnostic of co-existing CJD, and pre-

cluded the need for brain biopsy. 

In practice, when faced with rapidly progressive dementia, 

clinicians should consider treatable etiologies such as neuro-

syphilis first but remain vigilant for co-pathologies if deterio-

ration persists. This case highlights the need for meticulous 

diagnostic evaluation when a patient's neurological symptoms 

and deficits continue to progress despite appropriate treatment 

for the suspected condition. Early recognition of dual pathol-

ogies is critical for appropriate management and prognostic 

discussions with patients and their families, as well as avoid-

ance of interventions that may put both patients and healthcare 

providers at risk. 

 
Figure 1. Figure depicting MRI with cortical diffusion restriction in 

multiple areas of the brain (row 1) as well as FLARI hyperintensities 

in similar brain regions (row 2) and intrinsic T1 hyperintensities 

(row 3 image 1) without contrast enhancement (row 3 image 2). 

Table 1. Comparison of typical CSF findings in CJD and Neurosyph-

ilis. 

CSF Finding  CJD Neuro-Syphilis  

Glucose Normal 
Normal or mildly 

decreased 

Protein Normal or Elevated Elevated 

Cell Counts 
Elevated >5 or >20 if 

concomitant HIV 

Elevated >5 or >20 

if concomitant HIV 

VDRL Negative Positive 

14-3-3 Elevated Normal or Elevated 

RTQuic Positive Negative 

Abbreviations 

EEG Electroencephalogram 

DWI Diffusion Weighted Imaging 

CJD Creutzfeldt-Jakob Disease 

RPD Rapidly Progressive Dementia 

MRI Magnetic Resonance Imaging 

UTI Urinary Tract Infection 

CSF Cerebrospinal Fluid 
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