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[Abstract] Objective To report a case of neurosyphilis complicated with Rickettsia felis infection,
and summarize the clinical manifestations, cerebrospinal fluid (CSF) and imaging characteristics. Methods
and Results A 33-year-old male with a disease course of more than 3 months was admitted to Beijing
Tiantan Hospital, Capital Medical University on October 12, 2022, who had kept a cat at home for more
than 10 years. The main clinical manifestations were seizure, cognitive function decline, and low fever in
the last one month. Serum Treponema syphilis (TP) antibody, Treponema Pallidum Hemagglutination Assay
(TPHA), Toluidine Red Unheated Serum Test (TRUST) were positive. CSF test showed increased white
blood cell count and protein, positive oligoclonal band, 24 h intrathecal IgG synthesis rate and IgG index.
Head MRI showed T,WI and FLAIR hyperintensity in bilateral medial temporal lobe and hippocampus
atrophy, evident on the right side. There were 229 Rickettsia felis sequences and 2 TP sequences detected
in CSF metagenomic next-generation sequencing (mNGS). After his medical history was asked again, he
was infected with syphilis 7 years ago, and his serum and CSF were positive for TP antibody. The
comprehensive clinical and imaging findings were consistent with the characteristics of neurosyphilis, and
the fever was consistent with the characteristics of Rickettsia felis infection. He was diagnosed as
neurosyphilis complicated with Rickettsia felis infection, who improved after penicillin and doxycycline
treatment. Conclusions Neurosyphilis complicated with Rickettsia felis infection is clinically rare. mNGS

can help with early diagnosis. Early anti-infective therapy can improve the prognosis.
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Figure 1 Cranial MRI findings
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Axial T\W1 showed bilateral hippocampal atrophy, evident on the right side (arrow
indicates, Panel la). Axial T,WI (Panel 1b) and FLAIR (Panel 1c) showed hyperintensity in bilateral amygdala and
hippocampal (arrows indicate), bilateral hippocampal atrophy, evident on the right side.
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Figure 2 CBF mNGS sequencing findings The total number of bases detected in the sequence of TP was 152 bp, the total length
of the sequence coverage was 152 bp, the coverage was 0, and the average depth was 0.000 133 3523 (Panel 2a). The total number of
bases detected in the sequence of Rickettsia felis was 17 233 bp, the total length of the sequence coverage was 16 067 bp, the
coverage was 1.04%, and the average depth was 0.010944 7055 (Panel 2b).
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Table 1. A summary of the central nervous system in Rickettsia felis infection
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HH®INHEZER  Everyday Cognition(Ecog)
HH ARG S ig ) i 3R
Activities of Daily Living Scale(ADL)
YL B IRR] 52 5T 4 i
human chorionic mesenchymal stem cells(hC-MSCs)
FLER M Z(HF  lactate dehydrogenase(LDH)
Wi prion protein(PrP)
WL 1% prion disease(PrD)
HCEME S -HEW  sporadic Creutzfeldt-Jakob disease(sCJD)
Stroop T 1Al 5% Stroop Color-Word Test(SCWT)
1558 %% Far4E  disability adjusted life year(DALY)
Ak DX 2R A kR
The Brief Community Screening Instrument for Dementia

(CSI-D)
A AR radiofrequency ablation(RFA)
B4 %0  ejection fraction(EF)
MZAT I neural stem cells(NSCs)
2K PB4 Neuropsychiatric Inventory (NPT)
MZHMFRE  neurosyphilis(NS)
M 2255455 neurofilament light chain(NfL)
Phzt 2 e Rl R 25 5 1E

paraneoplastic neurological syndrome(PNS)
M MA PAIC  neurovascular unit(NVU)
A RYEBRE  neuritic plaques(NPs)
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MZEFRINT 4 neurotrophin 4(NT4)
L A 4E 945 neurofibrillary tangles(NFTs)
MWLM neural progenitor cells(NPCs)
S R i T 5 ik

real-time quaking-induced conversion(RT-QulC)
385 & H AL visual-evoked potential(VEP)
MEFHEHC visual field index(VFI)
BRI R 45 25 5 A

sleep apnea hypopnea syndrome(SAHS)
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idiopathic dilated cardiomyopathy(IDCM )
REFEEL  body mass index(BMI)
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Medical Outcomes Study 36-Item Short-Form Health Survey
(SF-36)
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The 7-Item Generalized Anxiety Disorder Scale(GAD-7)
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Patient Health Questionnaire-9(PHQ-9)

WAL 2% 2] 4 Auditory Verbal Learning Test(AVLT)
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Auditory Verbal Learning Test-Long Recall(AVLT-LR)
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Unified Parkinson’s Disease Rating Scale(UPDRS)
a- % EH  a-synuclein(a-Syn)
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Aph-3ELES Weil-Felix reaction( WFR)
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late-onset Alzheimer's disease(LOAD)
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Wisconsin Card Sorting Test(WCST)
B2-fEREH  B2-microglobulin(B2-MG)
/NRNA  microRNA(miRNA)
AN extracellular vesicles(EVs)
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new combined revascularization surgery(NCRS)
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signal transducer and activator of transcription 3(STAT3)
(PN ASES RN

behavioral risk factor surveillance system(BRFSS)
P F 5 S 96 2 K

Venereal Disease Research Laboratory( VDRL)
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vascular endothelial growth factor( VEGF)
M MHR  vascular dementia(VaD)
% moyamoya disease(MMD)
FIRIERR M 1 scrapie prion protein( PrP™)
e i R AR -1

insulin-like growth factor-1(1GF-1)



