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Abstract

Background: Immunological causes of parkinsonism are very rare and usually characterized by early presentation,
poor response to levodopa, and additional clinical features.

Case presentation: We describe a 58-year-old white man who presented with a 1-year history of gait disturbance
with disequilibrium leading to falls. We report an association between parkinsonism and presence of anti-glutamic
acid decarboxylase antibodies in his cerebrospinal fluid, discussing clinical presentation and follow-up.

Conclusions: Besides the possibility of a casual association, this case allows us to hypothesize an alternative
pathophysiological mechanism of parkinsonism implying interference with glutamic acid decarboxylase and
gamma-aminobutyric acid functions, eventually resulting in basal ganglia circuit dysregulation.
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Introduction

Immunological causes of parkinsonism are very rare and
usually characterized by early presentation, poor re-
sponse to levodopa, and additional clinical features, such
as dementia, postural instability, eye movement abnor-
malities, and cognitive impairment. A series of patients
was described as having parkinsonism plus syndromes
associated with anti-LG1 or other anti-neuronal anti-
bodies directed against uncharacterized antigens [1].
Here we report an association between parkinsonism
and the presence of anti-glutamic acid decarboxylase
(GAD) antibodies in the cerebrospinal fluid (CSF).

Case presentation

We describe a 58-year-old white man who presented
with a 1-year history of gait disturbance with disequilib-
rium leading to falls. His medical history was significant
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only for past alcohol abuse, interrupted approximately 5
years before. His family history was negative per move-
ment disorder and, in general, for neurodegenerative
conditions. A neurologic examination showed mild
hypomimia, mild hypophonia, mild dysarthria, saccadic
pursuit eye movements, asymmetric mild-moderate bra-
dykinesia with right prevalence, moderate muscle rigidity
of upper limbs, moderate-severe rigidity of lower limbs,
and shuffling gait. Formal neurophthalmological evalu-
ation failed to highlight further signs, in particular, the
“round the houses” sign was absent [2] as well as supra-
nuclear vertical gaze palsy. He could walk without sup-
port but pull test was positive. His Unified Parkinson’s
Disease Rating Scale-III (UPDRS-III) score was 44/104.
His Hoehn and Yahr stage was 3. Limb strength, sensi-
tivity, and coordination were normal. No symptoms and
signs of dysautonomia were found. His cognitive func-
tions were studied through a complete battery of neuro-
psychological tests, which highlighted mild deficits in
visuo-constructive and executive functions. Brain mag-
netic resonance imaging (MRI) showed diffuse cerebral
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atrophy involving both supratentorial and subtentorial
regions, with more pronounced involvement of bilateral
parieto-frontotemporal lobes, cerebellar worm, and mid-
brain; no alterations were shown in the basal ganglia or
cerebellar deep nuclei; furthermore, no evidence of cere-
brovascular disease was noted. A spinal cord MRI was
normal. Electroencephalography showed mild diffuse
slowing of electric cortical activity without periodic waves
or epileptic discharges. Electromyography documented
mild polyneuropathy. '**Iodine fluoropropyl-CIT single-
photon emission computed tomography (FP-CIT SPECT)
showed normal dopamine transporter (DAT) uptake. *°F-
fluorodeoxyglucose (18F-FDG) brain positron emission
tomography (PET) demonstrated bilateral parieto-
temporal hypometabolism. A diagnosis of atypical parkin-
sonism was made and levodopa therapy was introduced at
a dosage up to 400 mg a day, with mild improvement of
limb rigidity and bradykinesia but no amelioration of gait
stability (UPDRS-III 35/104, Hoehn and Yahr 3). Further
increase of levodopa was not possible since he refused, at
that time, due to side effects.

A panel of blood examinations was performed in order to
search for metabolic or dysimmune causes of parkinsonism.
Serum antinuclear antibodies (ANA), extractable nuclear an-
tigens (ENA), anti-neutrophil cytoplasmic antibodies
(ANCA), anti-GAD, anti-tissue transglutaminase antibodies,
anti-human T-lymphotropic virus (HTLV) 1-2 antibodies,
and anti-onconeural antibodies: anti-Hu, Ri, Yo, Ma, amphi-
physin, CV2, and paraneoplastic antigen Ma2 (PNMAZ2)
were negative. Genetic testing for spinocerebellar ataxia
(SCA) types 1, 2, 3, 6, and 7 was negative as well. Plasma
levels of ceruloplasmin, copper, and neoplastic markers were
normal, as well as liver function. A lumbar puncture was
performed. CSF had normal levels of glucose, proteins, and
leukocytes. Oligoclonal bands and onconeural antibodies
were negative. Finally, a search for anti-GAD antibodies in
CSF by radioimmunoassay gave a positive, albeit low titer, re-
sult (2.0 U/ml, normal values under 1.0 U/ml).

At the last follow-up visit, performed 15 months after
hospital admission and after completion of an intensive
cycle of rehabilitative treatment, he showed mild im-
provement of gait stability, with no change in limb bra-
dykinesia and rigidity. UPDRS-III was 31/104 and
Hoehn and Yahr stage was 2.5. Given the acceptable
functional status, the absence of T2 hyperintense or
contrast-enhanced brain lesions on MRI, the lack of in-
flammatory changes in CSF, and the low titer of CSF
anti-GAD, we have decided not to introduce immuno-
suppressive therapy at the moment. Follow-up is cur-
rently ongoing for detecting any possible clinical
modification in order to decide whether to increase levo-
dopa dosage or opt for potential immunotherapies. Fur-
thermore, we are monitoring our patient for the
possibility of the appearance of malignancy.
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Discussion

Anti-GAD antibodies are known to be strongly associated
with type 1 diabetes mellitus. Furthermore, a wide
spectrum of neurological syndromes has been described in
patients with very high levels of serum anti-GAD [3].
Among these syndromes, the most frequent are stiff person
syndrome, where serum anti-GAD are present in up to
80% of cases, and cerebellar ataxia. Epilepsy, limbic enceph-
alitis, and other syndromes are less common. Reports of as-
sociations between anti-GAD and parkinsonism are
lacking. Only a series of the Mayo Clinic described extra-
pyramidal signs in 16% of patients with anti-GAD anti-
bodies. However, these patients had mild parkinsonism,
usually associated with more prominent cerebellar signs or
features of stiff person syndrome. Moreover, these patients
had anti-GAD positivity in serum [4]. Recently, Sunwoo
and colleagues described patients with anti-GAD antibodies
in CSF but not in paired serum samples [5]. In this series,
the most frequent clinical syndromes were limbic encephal-
itis and temporal lobe epilepsy, whereas cerebellar ataxia
was less frequent and stiff person syndrome was very rare.
None of these patients manifested extrapyramidal signs [5].
Polyclonality of anti-GAD antibody may theoretically ex-
plain such clinical variability [6], and clinical presentation
and anti-GAD titers do not always correlate. Further re-
search in this matter, correlating clinical phenotype to the
specific antibody profile, is critical [6].

Conclusions

To the best of our knowledge, our case could represent one
of the few cases of parkinsonism associated with anti-GAD
antibodies. Even if we cannot exclude an indirect association,
in particular considering the relatively low titer, the possible
existence of a pathogenic correlation is intriguing. Early on-
set, mild response to levodopa, and presence of atypical
manifestations, such as oculomotor abnormalities, cognitive
impairment, and postural instability are features observed in
this case and described in previous reports of autoimmune
parkinsonism [1]. The negative result of FP-CIT SPECT ex-
cludes damage of dopaminergic nigro-striatal projection.
However, compatibly with the reported findings, we cannot
completely exclude that the clinical evolution could disclose
in the future a picture of either multiple system atrophy or
progressive supranuclear palsy.

In any case, these data open the possibility to hypothesize
an alternative pathophysiological mechanism of parkinson-
ism implying interference with GAD function and subse-
quent gamma-aminobutyric acid (GABA) depletion, with
subsequent dysregulation of basal ganglia circuits.

Abbreviations

ANA: Antinuclear antibodies; ANCA: Anti-neutrophil cytoplasmic antibodies;
CSF: Cerebrospinal fluid; DAT: Dopamine transporter; ENA: Extractable nuclear
antigens; FP-CIT SPECT: '**lodine fluoropropyl-CIT single-photon emission
computed tomography; GABA: Gamma-aminobutyric acid; GAD: Glutamic



Stefanoni et al. Journal of Medical Case Reports (2020) 14:84

acid decarboxylase; HTLV: Human T-lymphotropic virus; MRI: Magnetic
resonance imaging; PNMA2: Paraneoplastic antigen Ma2;

SCA: Spinocerebellar ataxia; UPDRS-III: Unified Parkinson’s Disease Rating
Scale-lll

Acknowledgements
None.

Authors’ contributions

GS, AF, LT, and AS followed the patient; IA and CF reviewed and coordinated
the clinical work; GS, AS, and LT wrote the manuscript; GS, AF, LT, AS, IA, and
CF reviewed the manuscript making changes. The author(s) read and
approved the final manuscript.

Funding
None.

Availability of data and materials
Data sharing not applicable to this article as no datasets were generated or
analyzed during the current study.

Ethics approval and consent to participate
Not applicable.

Consent for publication

Written informed consent was obtained from the patient for publication of
this case report. A copy of the written consent is available for review by the
Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Received: 5 December 2019 Accepted: 28 May 2020
Published online: 30 June 2020

References

1. Kannoth S, Anandakkuttan A, Mathai A, Sasikumar AN, Nambiar V.
Autoimmune atypical parkinsonism - A group of treatable parkinsonism. J
Neurol Sci. 2016;362:40-6.

2. Quinn N. The “round the houses” sign in progressive supranuclear palsy.
Ann Neurol. 1996;40:951.

3. Saiz A Blanco Y, Sabater L, Gonzélez F, Bataller L, Casamitjana R, Ramio-
Torrenta L, Graus F. Spectrum of neurological syndromes associated with
glutamic acid decarboxylase antibodies: diagnostic clues for this association.
Brain. 2008;131:2553-63.

4. Pittock SJ, Yoshikawa H, Ahlskog JE, Tisch SH, Benarroch EE, Kryzer TJ, Lennon
VA. Glutamic acid decarboxylase autoimmunity with brainstem, extrapyramidal,
and spinal cord dysfunction. Mayo Clin Proc. 2006;81:1207-14.

5. Sunwoo JS, Chu K, Byun JI, Moon J, Lim JA, Kim TJ, Lee ST, Jung KH, Park KI,
Jeon D, Jung KY, Kim M, Lee SK. Intrathecal-specific glutamic acid
decarboxylase antibodies at low titers in autoimmune neurological
disorders. J Neuroimmunol. 2016;290:15-21.

6. Hampe CS, Hammerle LP, Bekris L, Ortqvist E, Kockum |, Rolandsson O,
Landin-Olsson M, Torn C, Persson B, Lernmark A. Recognition of glutamic
acid decarboxylase (GAD) by autoantibodies from different GAD antibody-
positive phenotypes. J Clin Endocrinol Metab. 2000;85:4671-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 3 of 3

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

