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1   |   INTRODUCTION

Anti-glutamic acid decarboxylase (GAD) are associ-
ated with various neurologic conditions, including stiff 
person syndrome, cerebellar ataxia, and limbic/extra-
limbic encephalitis, seizure, cognitive impairment, and 
behavioral disturbance.1–3 Growing evidence reveals the 
association of autoimmune meningoencephalitis with 
COVID-19 infection.4 Here, we report a patient with 
anti-GAD65 autoimmune meningoencephalitis, post 
COVID-19 infection.

2   |   CASE PRESENTATION

A 44-year-old female known case chronic bronchi-
tis who was admitted by moderate respiratory distress 
1 months ago and received Remdesivir by diagnosis of 
coronavirus disease 2019 (COVID-19) infection, after 
10 days, she discharged with clinical improvement 

without complication. Twenty days after disease onset, 
the patient gradually developed memory loss and con-
fusion, therefore, she admitted again. Her past medical 
history and drug history was negative and had no history 
of disease in the family. On examination, she was con-
fused without any focal neurological deficits, she did not 
have fever and meningeal irritation. Her pupils were iso-
choric and reactive and plantar reflex were down going. 
Brain computed topography (CT) showed severe hydro-
cephalus (Figure  1). Brain magnetic resonance imag-
ing (MRI) did not show any other pathologies. Lumbar 
puncture was done and cerebral spinal fluid (CSF) pres-
sure was normal (12 cm H2O) and analysis revealed high 
protein, low glucose and pleocytosis (Table 1) and treat-
ment with ceftriaxone (2 g/BD) and vancomycin (1 g/
BD) got started and we continued the treatment. Due to 
severe hydrocephalus, brain extra ventricular drainage 
was done for her. The electroencephalography (EEG) 
showed generalized slow activity. CSF evaluated for 
fungal, tuberculosis, brucellosis, sarcoidosis, and viral 
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infections including HSV-1,2 and CMV, and autoim-
mune antibodies, and they came back positive for anti-
GAD65 (Table  1). Malignancy and vasculitis work-up 
were negative. Due to the negative CSF culture, antibiot-
ics discontinue and was started 7-day course of 1 g/day 
IV methylprednisolone and she responded very well to 
medication and became conscious again and oriented 
without hallucination and illusion. Unfortunately, pa-
tient had pulmonary thromboembolism (PTE) in hospi-
talization, and she died.

3   |   DISCUSSION

Neurological manifestations are reported in 6%–36% of 
patients with COVID-19. They could be divided in to 
direct (viral), secondary and post (para) infections (au-
toimmune) and varying from self-limiting mild symp-
toms such as insomnia to the most sever manifestations, 
such as stroke, meningoencephalitis, Guillain–Barre 
syndrome (GBS), acute disseminate encephalomyeli-
tis (ADEM), and others.5,6 Meningeal or parenchymal 

F I G U R E  1   (A) Axial view Brain CT without contrast demonstrates severe hydrocephalus before extra ventricular drainage. (B, C) 
Sagittal view Brain MRI (T1) with gadolinium shows meningeal enhancement (Yellow arrow). (D) Axial Brain CT without contrast after 
extra ventricular drainage, that shows hydrocephalus was reduced.
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inflammation often indicates a treatable disorder and 
clinicians should consider infectious, neoplastic, and 
autoimmune diseases in patients with undifferentiated 
meningoencephalitis.7 and varying from self-limiting 
mild symptoms such as insomnia to the most severe 
manifestations, such as stoke, meningoencephalitis, 
Guillain–Barre syndrome (GBS), and others.5,6 Studies 
carried out since the COVID-19 outbreak have revealed 
conflicting statistics on the incidence of meningoen-
cephalitis in various countries.8 It may be speculated 
that cases of meningoencephalitis related to COVID-19 
may not actually reflect direct viral invasion to CNS, 
post-/para-infection immune pathologies might come 
in to play in some of the clinical presentations. Also, 
might COVID-19 include an autoimmune response 
after a latent period. Various neurological symptoms 
were reported in meningoencephalitis associated with 
COVID-19 infection. Confusion or altered mental status 
was the most frequently reported symptom accounting 
in 22.22% of cases.9,10 The presence of specific neural au-
toantibody, such as GAD65 and VGKC complex antibod-
ies, is a key early differentiating feature between causes 
of autoimmune meningeal and encephalitis because 
identifying these antibodies often lead to treatment ini-
tiation without a need for invasive testing such as brain 
biopsy.7 Twenty-eight articles reporting 48 patients with 
infectious or immune-mediated COVID-19 CNS-disease, 
5 patients presented with meningoencephalitis and 11 
cases with autoimmune encephalitis.11 Zamani et. al., 
2021, conducted a systematic review of 26 case reports 
on COVID-19-related meningoencephalitis that all pa-
tients presented with altered mental status and mild/
moderate pleocytosis or proteinorrhachia in CSF.4 Anti-
GAD antibody is found in some neurological syndromes, 
including stiff-person syndrome (60%–80%), limbic en-
cephalitis (17%), cerebellar ataxia (2%), epilepsy (2.1%–
5.4%), and Miller Fisher syndrome, eye movement 
disorders, palatal myoclonus and Parkinson's disease 
rarely occur.12–14 But no cases have reported with anti-
GAD65 meningitis, so far (Table  2). Clinicians should 
carefully consider the possibility of a false-positive re-
sult when an autoantibody is present in the serum but 
not the CSF, if the autoantibody does not fit the patient's 
clinical syndrome, or if the autoantibody is only present 
at low titers (<1:80).7 The interesting finding of our case 
is presentation of GAD-65 with meningoencephalitis 

T A B L E  1   Laboratory data.

Test Result

Serum

BS 90

WBC 7.9

Hbg 11

Plt 130

ESR 97

CRP 94

HBs-Ag Negative

HCV-Ab Negative

HIV-Ab Negative

HBc-Ab Negative

Blood culture Negative

Collagen vascular tests Normal

Paraneoplastic panel Negative

Autoimmune panel

Anti-GAD65 Positive (15)

CSF analysis

WBC High

PMN 90

Lymphocyte 10

RBC 10

Protein High

Glucose Low

Lactate 15.1

Gram stain Negative

CSF Culture

Bacterial Negative

Viral Negative

Fungi Negative

CSF PCR

HSV Negative

EBV Negative

HIV Negative

Mycobacterium tuberculosis Negative

Brucella Negative

Borrelia burgdorferi Negative

COVID-19 Negative

Paraneoplastic panel Negative

Autoimmune panel

Anti-GAD65 Positive (15)

Amphiphysin Negative

CV2 Negative

Ri Negative

Yo Negative

Hu Negative

Test Result

SOX1 Negative

Recoverin Negative

PNMA2 (Ma2/Ta) Negative

T A B L E  1   (Continued)
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after COVID-19 infection that high titer of GAD-65 anti-
body was present in the serum and the CSF sample.

4   |   CONCLUSION

Suspicion for autoimmune meningoencephalitis is height-
ened in patients with subacute disease onset because 
inflammatory and autoimmune causes of meningoen-
cephalitis may be treatable if identified early in a course of 
illness. Also, GAD-65 antibody could cause meningitis in 
addition to encephalitis, but this need future investigation.
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