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Sez6l2-antibody-associated progressive cerebellar ataxia:
a differential diagnosis of atypical parkinsonism
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Dear Sirs,

Recent advances in the identification of immunological
causes for movement disorders have opened a new avenue to
causally treat these often severely disabling diseases. Immu-
nological processes may be related to secondary underlying
disease causes or may occur without known association to
such conditions. The detection of antibodies against intra-
cellular structures or surface antigens may be helpful in the
diagnostic workup although their significance with regard
to disease mechanisms is controversial. Thus, the presence
of an antibody may be unspecific, may serve as a biomarker
indicating an underlying autoimmunological process or may
directly be involved in the disease process. Complicating
matters, antibody-associated neurological syndromes may
occur without overt inflammatory signs, particularly in the
elderly population [1].

Here, we report the second patient with rapidly progres-
sive cerebellar ataxia and anti-Sez612 antibodies. We high-
light additional clinical signs that can make the differential
diagnosis of an autoimmunological vs. a neurodegenerative
disorder difficult. The study was approved by the ethics com-
mittee of the University of Luebeck.
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Initially, this female patient with a history of Crohn’s dis-
ease noticed gait difficulties and a slightly slurred speech at
the age of 55 years. In the past medical history, the patient
underwent proctocolectomy including ileostomy due to
Crohn’s disease at the age of 46 and adhesiolysis due to
obstructive ileus at the age of 54. She used to smoke until the
age of 25. At the age of 55, active bowel disease or a short
bowel syndrome could be ruled out, both clinically and by
means of ileoscopy. Upon examination, square wave jerks,
mild appendicular ataxia and a slightly impaired tandem gait
and moderate postural instability were present (video 1).
Workup for immunological and neoplastic causes including
antibody testing (deaminated gliadin, tissue transglutami-
nase, GAD, amphiphysin, CASPR2, GABAj, Hu, Yo, Ri,
VGCC, CV-2, PNMA-2, Recoverin, SOX1, Titin, IgLONS)
and PET-CT were normal about 4 months after the onset
of ataxia. The following CSF parameters were assessed:
normal white blood cell count, total protein and albumin,
no evidence of intrathecal immunoglobulin synthesis and
the absence of oligoclonal bands. Beta-amyloid levels
were, however, decreased in two subsequent lumbar punc-
tures [186 pg/ml and 311 pg/ml (>450)], whereas tau and
phospho-tau were in the normal range. Cranial MRI showed
bilateral thinning of the superior cerebellar peduncle and a
global cerebellar atrophy. Due to the rapid onset and fluctu-
ating disease course, an immunological cause was suspected
and IVIG was administered four times resulting in a slight
subjective improvement.

At 9-month follow-up, ataxia had deteriorated consid-
erably (SARA score from 9.5/40 to 19.5/40). Her speech
was difficult to understand, and she was no longer able to
walk unaided. There was psychomotor slowing, stereotyp-
ies of the trunk, severe postural instability, hypomimia and
bradykinesia (video 2). In addition, she complained about
nausea and weight loss. Autonomic failure and retinopathy,
however, were absent. Antibody titers were determined by
incubation of serially diluted patient’s serum (1:10, 1:32,
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Fig. 1 Immunofluorescence analysis of central nervous tissue and
recombinant SEZ6L2. Cryosections of rat (Al) and primate cer-
ebellum (A2) as well as formalin-fixed recombinant HEK293 cells
expressing SEZ6L.2 (B1) or mock-transfected control (B2) were incu-
bated with patient serum (1:100). A fine granular staining of the stra-
tum moleculare (sm) and a blotchy staining of the stratum granulo-
sum (sg) were obtained. Additionally, the cytoplasm of Purkinje cells
and their corresponding dendrites displayed a clear immunoreactivity
with patient serum. Patient antibodies were detected by Alexa Fluor
488-labelled goat anti-human IgG (green). Nuclei were counter-
stained by incubation with TO-PRO-3 iodide (blue). Scale bar: 50 um

1:100, 1:320, 1:100, 1:3200) or CSF (1:1, 1:3, 2, 1:10, 1:32,
1:100) on transfected HEK 293 cells expressing the Sez612-
antigen (Fig. 1). Titers were determined as the highest sam-
ple dilution still resulting in antibody binding. Subsequently,
the patient was treated with rituximab resulting in a stable
disease state over a time period of 12 months as of now
(video 3). Nausea and stereotypies of the trunk were no
longer present and she regained her premorbid weight. She
was able to walk longer distances with a walker.

Sez612 antibodies were previously described in another
patient with rapidly progressive cerebellar ataxia [6]. In
mice, a high expression of Sez612 was shown in the cer-
ebellar cortex [4], and Sez612 antibodies were capable of
inhibiting the complex formation of GluR1 and Sez612
[7]. Interestingly, the original patient shared several simi-
larities with our case including sex (female), age (50 vs.
60 years), rapid disease progression, normal routine CSF
results and cerebellar atrophy. In contrast to the first case,
retinopathy was not present in our patient, whereas the
combination with the above-mentioned additional clinical
features were reminiscent of an atypical form of parkin-
sonism, in particular the cerebellar subtype of progressive

supranuclear palsy (PSP-C). In keeping with a neurode-
generative disorder, beta-amyloid levels were decreased.
The rapid disease progression, however, the inconclusive
phenotype in conjunction with the presence of Sez612
antibodies and stabilization of the disease course due to
immunomodulation and—suppression strongly suggested
an autoimmunological cause in our patient.

Taken together, the clinical phenotype of antibody-
associated movement disorders may show considerable
overlap with neurodegenerative diseases such as atypical
forms of parkinsonism. In this context, IgLONS antibod-
ies were recently identified in patients with an inflamma-
tory encephalopathy in whom clearly neurodegenerative
changes were observed in post-mortem investigations of
the brain [2, 3, 5]. The rapid disease course, however,
should prompt the clinician to thoroughly assess paraneo-
plastic and autoimmunological causes including Sez612
antibodies.
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