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Background: Anti-Ma2 antibody encephalitis is a rare paraneoplastic

autoimmune encephalitis (AE) caused by anti-Ma2 antibody. Creutzfeldt-Jakob

disease (CJD), a group of human prion diseases, is a rapidly advancing and fatal

neurodegenerative disorder. The two diseases may display comparable clinical

symptoms that are easily misdiagnosed. The 14-3–3 protein in the Cerebrospinal

fluid (CSF) is considered a valuable marker for diagnosing CJD. In this report, we

discussed a case of anti-Ma2 antibody encephalitis in which the CSF showed

positive results for 14-3–3 protein, a new instance of antibody coexistence.

Case presentation: A 77-year-old man was hospitalized due to his recent rapid

progression of memory loss, mental and behavioral abnormalities, and gait

disturbance. Brain CT showed no abnormalities. The detection of antineuronal

antibodies in serum and CSF using Western blot revealed positive high titers for

anti-Ma2 antibody. Surprisingly, the 14-3–3 protein in CSF was positive.

Subsequently, FLAIR magnetic resonance imaging showed abnormal regions

with heightened signal intensity in the bilateral mesial temporal lobes, amygdala,

and hippocampus. Electroencephalography, real-time quaking-induced

conversion in CSF, and prion protein gene in blood were detected to

distinguish from CJD, and these findings did not match the diagnosis of CJD.

Finally, the patient was treated with intravenous methylprednisolone, intravenous

immunoglobulin (IVIG), and rituximab. The patient ’s condition was

effectively improved.

Conclusions: Anti-Ma2 antibody encephalitis is a type of encephalitis associated

with autoantibodies targeting intracellular antigens. Previous studies have

detected the presence of 14-3–3 protein in some cases of AE associated with

antibodies against neuronal surface antigens. This is the first report of

concomitant anti-Ma2 antibody and CSF 14-3–3 protein positivity, which is a

further extension of previous studies. This case demonstrates that CSF 14-3–3
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Abbreviations: CSF, Cerebrospinal fluid; AE, Autoimm

Western blotting; CJD, Creutzfeldt–Jakob disease; RT-Q

induced conversion; PRNP, Prion protein gene.
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protein positivity does not preclude AE and may reflect secondary neuronal

injury. When both antibodies are present simultaneously, the diagnosis should be

made in combination with the patient’s imaging features, prion-specific testing

and high titers of antineuronal antibodies to avoid delay in treatable disease.
KEYWORDS

anti-Ma2 antibody, autoimmune encephalitis (AE), 14-3-3 protein, Creutzfeldt-Jakob
disease, case report
Introduction

Anti-Ma2 antibody encephalitis is a rare autoimmune

encephalitis (AE) caused by anti-Ma2 antibody (1). When its

initial clinical manifestations are cognitive impairment and

mental and behavioral abnormalities, it is easily misdiagnosed as

Creutzfeldt-Jakob disease (CJD). CJD, a group of human prion

diseases, is a rapidly progressive and fatal neurodegenerative

disorder with a median survival of 4–6 months (2). The 14-3–3

protein in cerebrospinal fluid (CSF) is considered to be a valuable

marker for the diagnosis of CJD (3). Previous studies have

demonstrated that the 14-3–3 protein can be detected in AE

associated with antibodies against neuronal surface antigens

(3, 4). However, we will report a case of anti-Ma2 antibody

encephalitis targeting intracellular antigens with coexisting CSF

14-3–3 positivity, which is a new instance of antibody coexistence.

To address the diagnostic challenges in differentiating anti-Ma2

antibody encephalitis from CJD when both antibodies coexist, this

case aims to: (a) Characterize the clinico-radiological phenotype of

anti-Ma2 encephalitis with coexisting 14-3–3 protein in CSF, (b)

Systematically evaluate differential diagnoses through antibody

testing (Western blot), FLAIR MRI, and prion-specific assays

(RT-QuIC, PRNP analysis), and (c) Contextualize these findings

within literature on antibody-coexisting neurological syndromes.
Case presentation

A male patient, aged 77, was admitted to the hospital due to a

prolonged period of 17 days characterized by symptoms including

memory impairment, incoherent speech, hallucinations, and severe

sleeplessness. He exhibited difficulty in opening both eyes, as well as a

sluggish walking pace and frequent spitting of saliva. He had no prior

history of infection such as fever. The results of the physical

examination of the nervous system indicated a decline in memory,

calculating, and orientation abilities, accompanied by ptosis, vertical

gaze paralysis, and cogwheel rigidity in the extremities. Brain CT

showed no abnormalities. Given the patient’s rapidly progressing
une encephalitis; WB,

uIc, Real-time quaking-

02
cognitive impairment, mental abnormalities, and extrapyramidal

symptoms, a lumbar puncture was performed to detect antibodies

associated with autoimmune encephalitis and proteins associated

with CJD. CSF biochemistry tests revealed no abnormalities. The

presence of antineuronal antibodies associated with AE in the serum

and CSF was identified through the utilization of indirect

immunofluorescence and Western blot (WB) techniques using kits

provided by EUROIMMUN AG, Germany. WB analysis revealed a

positive result for anti-Ma2 antibody (anti-PNMA2 (Ma2/Ta) IgG+

+) in CSF (Figure 1A). In addition, strongly positive anti-Ma2

antibody was screened in the serum (anti-PNMA2 (Ma2/Ta) IgG+

++, Figure 1B). Subsequently, FLAIR magnetic resonance imaging

revealed abnormal regions characterized by elevated signal intensity

in the bilateral medial temporal lobes, amygdala, and hippocampus

(Figures 1C, D). No abnormalities were observed in the testes’

ultrasonography, and no lesions exhibiting heightened uptake on

the whole-body 18F-fluorodeoxyglucose-PET/CT imaging were

discovered. Consequently, the patient was diagnosed with

paraneoplastic anti-Ma2 antibody encephalitis without a tumor.

Surprisingly, the 14-3–3 protein in CSF was positive by Western

blot at the Prion Disease Laboratory, China CDC. The

electroencephalography analysis demonstrated diffuse slowing of

the background activity with no periodic triphasic waves. Real-time

quaking-induced conversion (RT-QuIc) in CSF and prion protein

gene (PRNP) in blood were negative. The patient received

intravenous methylprednisolone (500mg/day) and immunoglobulin

(0.4g/kg/day) for five days, which resulted in a slight improvement in

his symptoms. Subsequently, rituximab was administered two weeks

later, a single dose of 600mg divided into two days, according to the

expert consensus on the diagnosis and treatment of autoimmune

encephalitis in China and the recommendations of previous studies

(5, 6). His symptoms significantly improved. The oral prednisone

therapy was maintained. At 3-month follow-up, the patient was able

to take care of himself but still had cognitive impairment. Until six

months after discharge, the patient died due to severe pneumonia.
Discussion and conclusion

Anti-Ma2 antibody encephalitis is also a paraneoplastic

neurological syndrome. Due to the tumor’s remote effects, it
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causes a series of neurological symptoms, mainly affecting the

limbic system, diencephalon, and brainstem. The clinical

manifestations of encephalitis, which typically manifest before the

tumor is diagnosed, vary depending on the location and extent of

the lesion (1). When rapidly progressing dementia, extrapyramidal

dysfunction, hallucination, and psychiatric symptoms occur, the

diagnosis of the disease requires differentiation from CJD. Previous

meta-analysis studies suggested that the sensitivity and specificity of

the 14-3–3 protein for the diagnosis of CJD were 92% and 80%,

respectively (7). However, this biomarker has also been increasingly

detected in non-prion-related rapid progressive dementia in recent

years. Kong et al. found that CSF 14-3–3 protein was discovered in

23.3% of non-prion rapid progressive dementia patients, the most

common being AE, with a positive rate of 22.9% (3). Bastiaansen

et al. indicated that the positivity rate for 14-3–3 protein in CSF was

19% in patients diagnosed with AE (4). In addition, AE-associated

antineuronal antibodies have also been found in CJD (3, 4). Based

on previous research reports, neuronal antibodies co-occurring with

14-3–3 protein have exclusively targeted neuronal surface antigens,

such as anti-NMDAR antibody, CASPR2 antibody, GlyR antibody,

LGI1 antibody, GABABR antibody and GluR2 antibody (2, 4, 8, 9).

The anti-Ma2 antibody, an autoantibody targeting intracellular
Frontiers in Immunology 03
antigens, has not been reported as far as we know. However, the

biological mechanism of this coexistence phenomenon remains

unclear. 14-3–3 protein is a highly conserved family of cellular

proteins abundantly expressed in the brain and plays a key role in

regulating central physiological pathways (10). It is involved in

signaling pathway conduction, cell growth, and apoptosis and, like

other CSF markers, represents neuronal damage (4). Moreover, 14-

3–3 protein has potential roles in the initiation and progression of

cancer. Kong et al. discovered that 14-3–3 protein can be present in

the CSF of patients diagnosed with central nervous system tumors

(3). Anti-Ma2 encephalitis is also an AE significantly associated

with the cancer. Therefore, positive CSF 14-3–3 protein likely

reflects immune-mediated neuronal damage driven by anti-Ma2

antibody. This antibody target intracellular neuronal antigens,

triggering cytotoxic T-cell immunity (11), which induces

widespread neuronal destruction with subsequent 14-3–3 protein

release. Although 14-3–3 positivity has been reported in

autoimmune encephalitides targeting surface antigens, this study

provides the first evidence of this phenomenon in encephalitis

associated with intracellular antigens (anti-Ma2 encephalitis),

thereby broadening the disease spectrum of antibody

coexistence syndromes.
FIGURE 1

(A, B) Western blot analysis showed a positive anti-Ma2 antibody, corresponding to a high-intensity band in CSF (C) and a higher-intensity band in
serum (D). (C, D) FLAIR magnetic resonance imaging revealed abnormal regions characterized by elevated signal intensity in the bilateral mesial
temporal lobes, amygdala, and hippocampus (red arrows).
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Following discharge, the patient returned to his hometown for

continued management. Telephone follow-ups at 1, 3, and 6

months confirmed preserved neurological function without

evidence of disease relapse. However, the patient died from severe

pneumonia (unrelated to neurological deterioration) prior to

planned re-evaluation, which prevented formal longitudinal

biomarker and imaging assessments. The family declined autopsy

due to personal and cultural considerations. Although this limits

histopathological correlation of neuronal injury mechanisms, we

emphasize that the acute-phase diagnostic evidence remains

unequivocal:1) The high titer of anti-Ma2 antibodies confirmed in

CSF and serum; 2) Exclusion of prion disease via RT-QuIC and

PRNP gene analysis; A large cohort study demonstrated that the

analysis of CSF samples from individuals suspected of having CJD

using the RT-QuIC could identify prions with a specificity rate of up

to 100% and a sensitivity rate of up to 95% (9). Furthermore, Rossi

et al. reported 256 cases of CJD and discovered that less than 5% of

patients with CJD developed serum antibodies against neuronal

antigens; however, these antibodies were present only at low

concentrations (8). 3) The presence of bilateral temporal lobe

hyperintensity on FLAIR/DWI MRI (distinct from the cortical

“ribboning” or basal ganglia hyperintensity typically associated

with CJD) (12); 4) Objective neurological improvement post-

immunotherapy. Consequently, detection of high-titer

antineuronal antibodies should prompt aggressive pursuit of

treatable autoimmune etiologies, overriding overreliance on 14-3–

3 protein. In addition, the clinical significance of the coexistence of

anti-Ma2 antibody and 14-3–3 protein is unclear, we speculate that

this may indicate a higher severity of the disease and extensive

neuronal damage. This warrants validation in future studies.
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