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To the Editors

Although still rare, there have been reports describing
autoimmune demyelinating disorders associated with specific
antibodies which overlap with multiple sclerosis (MS) and
other demyelinating syndromes in clinical, radiological and
immunological features.

A relationship between anti-myelin-associated glycopro-
tein (MOG) syndrome, anti-aquaporin-4 (AQ-4) neuromyeli-
tis optica spectrum disorders, and anti-N-methyl-D-aspartate
receptor (NMDAR) encephalitis has been described. The
opportunity of discovering yet unknown associations is based
on the presumption of the co-occurrence of immune mediated
diseases [1]. The association of multiple sclerosis with glutamic
acid decarboxylase (GAD) neurological syndromes has only
been reported in one case [2, 3]. The associated neurological
syndromes include stiff-person syndrome (SPS), cerebellar
ataxia, epilepsy, and limbic encephalitis. Paraneoplastic origin
is rare, and comorbidities include autoimmune thyreoiditis,
pernicious anaemia and vitiligo [4].

More than 85% of patients with anti-Hu antibodies har-
bour small cell lung cancer (SCLC) or, less frequently, other
tumours. Anti-Hu antibodies can be found in the sera of 2% of
patients without a tumour after five years, but these antibodies
are not detected in normal subjects or in other neurological
disorders [5].

We present one case of non-paraneoplastic anti-Hu
brainstem syndrome and one case of progressive GAD ataxia

syndrome associated with primary progressive multiple scle-
rosis (PP-MS).

Case 1

A 57-year-old woman had been treated for autoimmune
thyreoiditis with levothyroxinum natricum (Euthyrox tablets)
since December 2018. No cardiovascular or rheumatoid dis-
eases were present, including negative laboratory screeening.
In 2014, she suffered from vertigo, and mild balance and co-
ordination difficulties. In 2018, her condition worsened with
additionally reported diplopia, dysarthria, unsteady walking
with falls, fatigue and paraesthesias. Neurological examination
discovered limb and gait ataxia, supranuclear vertical gaze
palsy, diplopia, low reflexes and imperative micturion with
EDSS grade 5.0. Tests for hereditary ataxias and anti-MOG and
anti-AQ4 were negative. Anti-GAD antibodies were detected
in serum. Paraneoplastic origin of anti-GAD antibodies was
excluded by negative positron emission tomography (PET) of
the whole body. MRI brain scan discovered multiple hyperin-
tense lesions predominantly in juxtacortical and periventricu-
lar locations, fulfilling the 2017 McDonald criteria for multiple
sclerosis. No lesions or atrophy were found in the cerebellum.
Cerebrospinal fluid analysis (CSF) showed normal cell count
and protein content, but positive oligoclonal IgG bands in CSF
and serum (n-5/n-1). MRZ (measles, rubella, zoster) reaction
was positive. The treatment included intravenous methylpred-
nisolone, intravenous immunoglobulins, and plasmapheresis,
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with temporary stabilisation mostly after the plasmapheresis.
The patient's walking worsened, with the need of the support of
awalking stick (EDSS 6.0) in 2020. MRI examinations in 2020,
2021 confirmed multiple white matter hyperintense lesions,
some of them with T1-hypointense correlates and no lesions in
the cerebellum. CSF analysis showed an increased number of
oligoclonal IgG bands in CSF and serum (n-11/n-6). Increased
kappa free light chain (kFLC) index value of 12.3 (normal
range 0.8-5.9) was detected. Anti-GAD antibodies persisted in
serum and cerebrospinal fluid. These CSF results are consistent
with the so-called disease-related pattern for multiple scle-
rosis. Rituximab (600 mg intravenously) administered every
six months led to clinical stabilisation. The patient fulfilled
the diagnostic criteria for PP-MS (2017) by confirmed EDSS
progression, hyperintense lesions in typical locations in MRI
brain scan, and by the presence of oligoclonal IgG bands in
CSE. PP-MS, GAD-associated cerebellar ataxia, and autoim-
mune thyreoiditis represent a unique trio of inmune-mediated
disorders with overlapping symptoms.

Case 2

A 69-year-old man without cardiovascular, rheumatoid
or other significant comorbidities had developed brain stem
syndrome with nystagmus, diplopia, vertigo, dysphagia, dys-
arthria, gait and limb ataxia in 1998. Initial MRI brain scan
was normal. Anti-Hu antibodies were detected in serum and
CSE, with otherwise normal CSF findings. Malignancy was
excluded by repeated PET and bronchoscopy. MRI brain scan
in 2006 revealed mild cerebellar atrophy but no lesions. The pa-
tient s condition insidiously worsened and in 2012 he started
to use a walking stick, and intermittently a wheelchair (EDSS
6.5). MRI brain scans during the period 2014-2020 showed
new hyperintense lesions in juxtacortical, periventricular and
brainstem locations, fulfilling MRI criteria for multiple scle-
rosis. Anti-Hu antibodies were constantly positive in serum
and CSE CSF analysis showed mild pleocytosis, intrathecal
IgG synthesis confirmed by oligoclonal IgG bands in CSF and
serum (n-8/n-3) in 2021.

The patient fulfills diagnostic criteria for PP-MS with
severe progressive cerebellar syndrome, walking impairment
reflected by EDSS, hyperintense lesions in typical locations
in MRI brain scan, positive oligoclonal IgG bands in CSF in
parallel with anti-Hu brainstem syndrome without tumour.
Treatment with intravenous methylprednisolone and sympto-
matic treatment of fatigue and spasticity were partly effective.

This case has two unique aspects: firstly displaying clinical-
ly associated and overlapping PP-MS and anti-Hu brainstem
syndrome; and secondly a very unusual long-term anti-Hu
positivity of non-paraneoplastic origin.

There is evidence of a different immunological mechanism
in both disorders. The pathological role of anti-GAD and
anti-Hu antibodies is still a matter of debate. GAD-related
neurological syndromes are uncommon and account for about

Figure 1. Immunoblot with positive anti-GAD65 antibodies in se-
rum and cerebrospinal fluid (left to right) of patient with GAD
cerebellar ataxia syndrome (Ravo, Germany)

Figure 2. Immunoblot with positive onconeural anti-Hu antibo-
dies in serum and cerebrospinal fluid (left to right) of patient with
anti-Hu positive brainstem syndrome of non-paraneoplastic origin
(Ravo,Germany)

2% of sporadic progressive cerebellar ataxia and for 12% of cer-
ebellar ataxia of unknown origin [6, 7]. Anti-GAD antibodies
occur in SPS syndrome, progressive encephalomyelitis with
rigidity and myoclonus (PERM), cerebellar ataxia, limbic and
extralimbic encephalitis, epilepsy and oculomotor dysfunction
and nystagmus [8]. Increased titre of anti-GAD antibodies is
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Figure 3. MRI of brain demonstrating typical finding of MS in 3D fluid-attenuated inversion recover (FLAIR) images of brain in sagittal plane.

Scans a and b belong to Case 1; scans ¢ and d belong to Case 2

neither a non-specific epiphenomenon of neuronal damage,
nor a common feature of recognised neuroimmunological
disorders. Anti-GAD antibodies may be a pathogenetic agent
or a marker for an ongoing autoimmune process, or both [9].
This patient’s paraesthesias, fatigue, cognitive disorder and
imperative micturion belong to a typical profile of PP-MS. The
patient also has autoimmune thyreoiditis which is associated
with SPS/cerebellar ataxia syndrome in ¢.50% of cases [10].

In GAD-associated cerebellar ataxia, MRI usually shows
cerebellar atrophy with preservation of medulla oblongata
[11]. The patient s MRI brain scan showed multiple hyperin-
tense lesions of typical locations up to 12 mm in size fulfilling
MS diagnostic criteria. There is only one report of a patient
developing epilepsy with extralimbic encephalitis with corti-
co-subcortical lesions in T2ZW/FLAIR MRI [12]. CSF analysis
showed oligoclonal IgG bands in CSF and elevated kappa free
light chains index with a high sensitivity (89-95%) and spec-
ificity (95-100%) for multiple sclerosis [13]. A positive MRZ
reaction supported the MS diagnosis [14].

In the diffential diagnosis, we excluded compressive
lesions, systemic autoimmune disorders, sarcoidosis, CNS
infections including HTLV-1, syphilis, borreliosis and inher-
ited disorders. The paraneoplastic syndromes with onconeural
anti-Hu antibodies present disorders as sensory neuronopathy/
encephalomyelitis, limbic encephalitis, brainstem enceph-
alopathy, opsoclonus-myoclonus and myelopathy. Anti-Hu
antibodies have 99% specificity and 82% sensitivity in de-
tecting paraneoplastic neurological syndromes [15]. There is

a reported prevalence of 32% for brainstem dysfunction and
25% for cerebellar dysfunction in anti-Hu positive patients.

The absence of a tumour and the permanent positivity of
anti-Hu antibodies for 23 years, in spite of repeated oncological
screeening including PET investigation, are unique features of
this case. The continuous deterioration in walking paralled by
an increasing number of hyperintense lesions in typical brain
locations and positive CSF findings confirmed the diagnosis
of PP-MS associated with anti-Hu brainstem syndrome. Com-
pressive, autoimmune, infectious and inherited disorders were
excluded in the differential diagnosis. There are no reports of
long-term non-paraneoplastic anti-Hu syndromes, but there is
a hypothesis that immune reaction could eliminate a tumour
localised in situ at the beginning of oncogenesis, although this
has not been proved experimentally yet [16].

Both these cases are important in terms of differential
diagnoses in respect of different immune mechanisms, treat-
ment and prognosis.
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