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GAD‑65‑Associated Limbic Encephalitis – Early Diagnosis and 
Course of Disease, Treated with IV Methylprednisolone

An 80‑year‑old male was brought to the emergency room 
complaining of being confused for a few hours. The patient 
went to the toilet and came out by himself, although in a 
confused state and not knowing how to tie his trousers which 
lasted for 5‑6 minutes, following which he fell asleep. On 
observation at the emergency room patient was fully oriented 
with the amnesia for the event. There was a history of productive 
cough and mild fever for 4‑5 days. Chest X‑ray suggested 
bilateral pneumonitis, and the event of altered sensorium was 
at first instance, thought to be the result of hypoxia secondary 
to pneumonitis. However, the probability of the event being 
an isolated complex partial seizure was also considered, and 
the patient was evaluated for the same and was started on 
anti‑seizure medications. Patient’s MRI brain was essentially 
normal [Figure 1a]. Electroencephalogram (EEG) showed 
bilateral temporal intermittent rhythmic delta (TIRDA) waves, 
right temporal spike, and sharp wave discharges. Based on the 
EEG findings possibility of limbic encephalitis was thought 
of. The patient could not immediately undergo brain Positron 
emission tomography (PET)‑CT in view of the requirement 
of Intensive care unit (ICU) monitoring and Non Invasive 
Ventilation (NIV) ventilation for severe pneumonitis and was 
given pulse IV steroid therapy of 1 gram of methylprednisolone 
for 5 days. The serum and cerebrospinal fluid (CSF) study 
showed normal CSF proteins, cells, and positive glutamic acid 
decarboxylase 65 (GAD 65) antibodies. Fluorodeoxyglucose 
(FDG)‑PET CT brain after 8 days revealed hypermetabolism 
of bilateral basal ganglia and bilateral medial temporal/
hippocampal region with diffuse hypometabolism in bilateral 
frontal and temporoparietal regions suggestive of limbic 
encephalitis [Figure 1b and c]. The patient was given oral 
steroids and mycophenolate mofetil after IV steroids, as the 

family denied the treatment with IV immunoglobulins or 
plasmapheresis. A 4‑month follow‑up of the patient showed 
no further seizures and reduced aggressiveness, but recent 
memory impairment persisted.

Autoimmune encephalitis (AE) is caused by the abnormal 
immune response to neuron antigen. AE can be induced by 
infection, by malignancy, or it can be idiopathic. AE associated 
with antibodies against intracellular antigens includes 
anti‑GAD antibodies, anti‑Hu antibodies seen in small cell 
lung cancer, anti‑Tr antibodies seen in Hodgkin lymphoma, 
and anti‑Yo antibodies seen in gynecologic tumors.[1] 
Autoimmune encephalitis associated with antibodies against 
cell surface proteins includes anti‑LGI1 and anti‑CASPR2 
antibodies in limbic encephalitis.[2] Autoimmune encephalitis 
associated with antibodies against synaptic receptors includes 
anti‑NMDA receptor antibodies, anti‑Gamma‑ aminobutyric 
acid A(GABAA) and anti‑GABAB receptor antibodies, and 
anti‑α‑amino‑3‑hydroxy‑5‑methyl‑4‑isoxazolepropionic acid 
receptor (AMPA) receptor antibodies.[3]

GAD 65 antibody‑associated encephalitis is a rare type of 
autoimmune encephalitis, wherein neuronal cytoplasmic antigen 
GAD65 antibodies are produced, resulting in an autoimmune 
response. GAD is a pyridoxal 59‑phosphate‑dependent and 
rate‑limiting enzyme in the synthesis of Gamma‑ aminobutyric 
acid (GABA), the primary inhibitory neurotransmitter in the 
central nervous system. Antibodies against GAD cause an 
imbalance in neurotransmitters, leading to excessive glutamate 
and aspartic acid levels and inducing neuronal hyperexcitability.[4] 
GAD65‑associated antibodies act on the terminals of GABAergic 
interneurons to depress the GABA release on the interneuron. 
The reduction of spill‑over GABA simultaneously attenuates 
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the inhibition of glutamate release from neighboring excitatory 
synapses. Such a dual synaptic impairment, the depression at 
GABA synapses, and the potentiation at glutamate synapses 
elicit a marked excitation of neurons.[5]

The common clinical manifestations of autoimmune 
encephalitis are seizures, cognitive impairment, bladder and/or 
bowel incontinence, movement disorders, sleep disturbances, 
and behavioral disturbances. Mutism, autonomic disturbances, 
and visual hallucinations are other symptoms reported.[6] 
Our patient had one episode of complex partial seizure and 
recent memory impairment and behavioral changes in the 
form of occasional aggressiveness and restlessness. Once 
the methylprednisolone pulse therapy was started with 
anti‑epileptics, there were no further seizures, and follow‑up 
EEG after 5 days showed no epileptiform discharges; TIRDA 
persisted. Behavioral changes were reduced in the next 
2 months on mycophenolate mofetil. Memory impairment 
persisted, but patient and family members expressed an 
inability to consent to plasma exchange or intravenous 
immunoglobulin (IVIG) administration.

MRI in GAD‑associated limbic encephalitis shows the 
hyperintense lesions in medial temporal lobes predominantly but 
rarely restricted to just temporal lobes on T2 and Fluid‑attenuated 
inversion recovery (FLAIR) images. Up to 25% of cases have 
normal MRI with a syndrome typical of Limbic encephalitis 
(LE), and EEG is usually abnormal showing epileptic activity 
or slowing. There is poor concordance between MRI, CSF, 
and FDG‑PET. FDG‑PET commonly shows hypermetabolism, 
but focal areas of hypometabolism may also be observed. 
MRI brain did not show any significant finding in our patient, 
but EEG showed right temporal slowing with TIRDA and 
intermittent right temporal epileptiform discharges. PET showed 
hypermetabolism in bilateral basal ganglia, bilateral medial 
temporal/hippocampal region, and diffuse hypometabolism in 
bilateral frontal and temporoparietal regions.

While steroids, intravenous pulse therapy, IVIG, and plasma 
exchange (PLEX) have been used to treat autoimmune 
encephalitis, comprehensive data regarding the efficacy of 
various treatment modalities are lacking, making treatment 
dependent on the clinician’s expertise. There are scattered 
reports of few patients improving with just steroid pulse 
therapy. Limbic encephalitis with GAD antibodies in patients 
with associated tumors had poor response even to the combined 
high steroid and immunotherapy.

Improvement in seizures for only a short duration has been 
reported with PLEX.[7,8]

Under intensive corticosteroid therapy, only partial response 
in seizures and cognitive symptoms have been reported in a 
case series.[9] The benefits of immunotherapies are considered 
temporary.[10] Hence, the routine use of immunotherapy 
in these patients is still debatable. Our patient received 
methylprednisolone pulse therapy for 5 days followed by 
oral mycophenolate mofetil and did not show any signs of 
deterioration in a follow‑up of 2 months with improvement in 
behavioral changes and persistence of memory impairment.

Concluding, the treatment therapy and response in GAD 
65 patients is still debatable. Our patient, who had no associated 
malignancy and was diagnosed relatively early, showed a good 
immediate response in the first 2 months. There were no new 
symptoms noted in these two months. This might suggest 
that early diagnosis and initiation of treatment may play a 
vital role in predicting the prognosis in GAD‑related limbic 
encephalitis patients.
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