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Abstract
Anti-glutamic acid decarboxylase antibodies (anti-GAD-ab) are associated with various neurologic conditions. High titers of anti-GAD-abs are observed in
stiff person syndrome and subacute cerebellar degeneration. Type 1 diabetes mellitus (T1DM) and other autoimmune endocrinopathies may coexist in patients
who are anti-GAD-ab positive. Herein, we describe a 62-year-old female patient with a past medical history of diabetes mellitus (DM) and smoking, presenting
with gradual progression of gait ataxia, dizziness, and vertigo for 6 weeks. A neurologic examination revealed gaze-evoked nystagmus and left-sided dysmetria.
She could stand up only with double-sided support. Laboratory examinations showed remarkably increased serum and cerebrospinal fluid anti-GAD-ab levels.
Cerebral magnetic resonance imaging was unremarkable. Coexisting autoimmune endocrine diseases were also investigated and the patient was also diagnosed as
having T1DM and Hashimoto thyroiditis. Paraneoplastic etiologies were excluded. Treatment was started with intravenous methylprednisolone. Due to a lack
of significant clinical improvement, intravenous immunoglobulin (IVIG) was administered. With minimal improvement of gait ataxia, the patient was followed
with prednisone 1 g/day for 1 day and then IVIG 400 mg/kg/day for 1 day once per month. Although it is a rare disease, anti-GAD-ab-associated cerebellar ataxia
should be considered, especially in female patients with coexisting autoimmune disorders, for prompt initiation of immunotherapy.
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Öz
Anti-glutamik asit dekarboksilaz antikorları (GAD-ab), çeşitli nörolojik durumlarla ilişkilidir. Stiff-person sendromu ve subakut serebellar dejenerasyonda yüksek
GAD-ab titreleri gözlenmektedir. GAD-ab pozitif olan bu hastalarda tip 1 diabetes mellitus (T1DM) ve diğer otoimmün endokrinopatiler bir arada bulunabilir.
Özgeçmişinde diabetes mellitus (DM) ve sigara kullanım öyküsü olan 62 yaşındaki hasta, 6 haftadır olan ve giderek ilerleyen yürüyüş ataksisi, sersemlik ve vertigo
şikayetleri ile başvurdu. Nörolojik muayenesinde her yöne bakışta nistagmus, sol taraflı dismetri mevcuttu. Hasta çift taraflı destekle yürüyebiliyordu. Laboratuvar
incelemelerinde serum ve BOS GAD-ab düzeyleri belirgin şekilde yüksekti. Serebral manyetik rezonans görüntülemesinde bir özellik saptanmadı. Eşlik eden
otoimmün endokrin hastalıkların varlığı da araştırılan hastada T1DM ve Hashimoto tiroiditi saptandı. Paraneoplastik etiyolojiler dışlandı. Tedaviye intravenöz
metilprednizolon başlandı. Yeterli klinik düzelme gözlenmemesi üzerine intravenöz immünoglobulin (IVIG) uygulandı. Yürüyüş ataksisinde hafif derecede
iyileşme gözlenen hasta, ayda bir kez olmak üzere 1 gün boyunca 1 g/gün prednizon ve daha sonra 1 gün boyunca 400 mg/kg/gün IVIG tedavisi ile izlendi. Nadir
bir hastalık olmakla birlikte, eşlik eden otoimmün hastalıkları olan ileri yaş kadın hastalarda, immünoterapinin erken başlatılması için GAD-antikoruna bağlı
serebellar ataksi tanısı akılda tutulmalıdır.
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Introduction
Anti-glutamic acid decarboxylase antibodies (anti-GAD-ab)
are associated with various neurologic conditions. Mostly found

in type 1 diabetes mellitus (T1DM), high titers of anti-GAD-abs
are associated with stiff person syndrome and subacute cerebellar
degeneration. T1DM and other autoimmune endocrinopathies
may coexist in patients who are anti-GAD-ab positive (1).
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Case Report
A 62-year-old female patient, with a past medical history of
asthma, meningitis, 15 years of DM, hospitalization for diabetic
ketoacidosis, and smoking, presented with a 6-week history of
gait ataxia, dizziness, and vertigo. In the last two weeks, she was
unable to walk without assistance. She also had difficulties in fine
movements and coordination of the left hand.
A neurologic examination revealed gaze-evoked nystagmus
and left-sided dysmetria. She could stand up only with doublesided support. Motor and sensory examinations were normal and
deep tendon reflexes were normoactive. Neurologic disability was
determined as 4 using the modified Rankin Scale (mRS). Cerebral
magnetic resonance imaging (MRI) was unremarkable except for
multiple white matter lesions and spinal MRI was normal.
Routine blood analysis, levels of vitamin B12, vitamin E,
thyroid-stimulating hormone, ceruloplasmin, and 24-hour urine
copper test were normal. The glycated hemoglobin level was 11.9%.
Anti-tissue transglutaminase, anti-gliadin immunoglobulin
(Ig)-G, antinuclear antibody, extractable nuclear antigens,
antineutrophil cytoplasmic antibody, antibodies to HIV 1/2,
hepatitis B virus, hepatitis C virus, Brucella, Borrelia burgdorferi,
and Venereal Disease Research Laboratory test were negative. AntiGAD-ab was found positive (2000 U/ml) in serum using enzymelinked immunosorbent assay (Euroimmun, Luebeck, Germany).
Cerebral spinal fluid (CSF) analysis showed 2 white blood cells/
mm3, 5 red blood cells/mm3, normal protein level (43 mg/dl), a
normal IgG index (0.59), and pattern 2 CSF oligoclonal bands. A
panel for infectious disorders including polymerase chain reaction
for viral meningitis pathogens and serologic studies for Brucella
and syphilis proved negative in the CSF. Likewise, CSF culture for
bacterial, fungal pathogens, and Mycobacterium tuberculosis was
negative. Anti-GAD-ab was also found in the CSF (1020 IU/ml).
Thoraco-abdominal computed tomography, breast and
gynecologic examinations, and a positron emission tomography
scan performed to exclude a paraneoplastic etiology were all normal.
Coexisting autoimmune endocrine diseases were also investigated.
Low C-peptide levels and positive anti-islet antibodies were found.
Anti-thyroid peroxidase antibodies were also positive culminating
in the diagnosis of T1DM and Hashimoto thyroiditis.
Treatment was started with prednisone 1 g/day for 5 days.
Due to a lack of significant clinical improvement, intravenous
immunoglobulin (IVIG; 400 mg/kg/day) was administered for 5
days. Her gait ataxia was improved minimally. The patient was
followed on prednisone 1 g/day for 1 day and then IVIG 400 mg/
kg/day for 1 day once per month with minimal improvement in a
2-month follow-up period. In the last neurologic examination, she
could walk only with one-sided support (mRS: 4) and then she was
lost to follow-up.

Discussion
GAD is essential in the formation of gamma aminobutyric acid
(GABA), an inhibitory neurotransmitter found in the brain. AntiGAD-abs work against the GAD enzyme, thereby reducing levels
of GABA, which results in motor and cognitive symptoms (2).
The putative potential role of anti-GAD-ab in the cerebellum is
a selective impairment of presynaptic GABA ergic transmission
from cerebellar basket and stellate cells to Purkinje cells (3).
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Anti-GAD-ab-associated cerebellar ataxia, a rare disorder with
a prevalence of 1-2 cases per million (3) was described in 1995 by
Honnorat et al. (4). Symptoms usually start in the fifth or sixth
decades of life and women are overrepresented accounting for
about 80-90% of cases (1,5). Onset can be subacute, but cases of
ataxia that slowly progresses over the course of years have been
reported. The cerebellar syndrome is gait-predominant, but limb
ataxia, nystagmus, and dysarthria are commonly seen (5). Limb
ataxia is usually asymmetrical (6,7,8). In a retrospective study, 20
of 34 patients with cerebellar ataxia and anti-GAD-ab showed
asymmetrical limb ataxia (9). In addition, neuroimaging reports
of asymmetrical cerebellar atrophy also exist (6,7,10). The cause
can be asymmetrical autoimmune-mediated impairment of GABA
ergic transmission in the cerebellum.
Patients with anti-GAD-ab frequently have extra-neurologic
autoimmune manifestations such as T1DM, polyendocrine
autoimmune syndrome, pernicious anemia, and vitiligo. In a series
of 17 patients with anti-GAD-ab-associated cerebellar ataxia, nine
(53%) patients had T1DM and seven (41%) had thyroiditis (1).
On the other hand, an underlying neoplasia has been reported in
12% of the patients. Small cell lung carcinoma, thymoma, and
breast cancer are the most commonly associated tumors (3).
High anti-GAD-ab levels in serum, usually more than 100-fold
higher than those found in T1DM, are present in patients with
anti-GAD-ab-associated cerebellar ataxia (1,5). The diagnosis is
based on the presence of high serum and CSF titers of anti-GADab and evidence for intrathecal production of antibodies (e.g. CSFspecific oligoclonal bands) (3). Induction therapies including the
combination of intravenous methylprednisolone, IVIG, plasma
exchange, and rituximab should be initiated at an early stage (11).
There is no significant difference in the response to different types
of immunotherapies. Maintenance therapies, such as oral steroids,
repeated IVIG, immunosuppressants, and/or rituximab, alone or in
combination, are also recommended (12). Subacute presentation,
lack of cerebellar atrophy, and early initiation of treatment were
suggested as good prognostic factors (3,12).
In our case, a subacute presentation was observed in which
symptoms evolved in around 6 weeks. The patient reported
progressive gait ataxia followed by asymmetrical limb ataxia. A
neurologic examination revealed typical cerebellar symptoms,
gaze-evoked nystagmus, gait and limb ataxia. Additional
laboratory tests revealed concomitant T1DM and Hashimoto
thyroiditis. The detection of high serum and CSF titers of antiGAD-ab implicated the diagnosis of anti-GAD-ab-associated
subacute cerebellar degeneration. Although no underlying tumors
were found during the active presentation of neurologic symptoms,
a paraneoplastic etiology cannot be entirely ruled out and thus
the patient will need to be screened for an underlying tumor in
the next 5 years. Despite the lack of cerebellar atrophy and early
initiation of immunotherapy, the response to treatment was poor,
indicating extensive loss of Purkinje cells in very early stages of
the disease.
If there is suspicion of an autoimmune cerebellar ataxia, it is
crucial to examine oligoclonal IgG bands and intrathecal synthesis
of antibodies in CSF because high levels indicate immune-mediated
damage of the cerebellum. Early onset of immunotherapy could
reverse the cerebellar dysfunction in the absence of cerebellar
atrophy (12).
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In conclusion, albeit a rare disease, anti-GAD-antibodyassociated cerebellar ataxia should be considered, especially in
older female patients with coexisting autoimmune disorders, for
prompt initiation of immunotherapy.
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