
Neurología  37  (2022)  499—511

Co-expression of anti-NMDAR
and  anti-GAD65 antibodies. A
case  of  autoimmune
encephalitis in a  post-COVID-19
patient

Coexpresión  de  anticuerpos  anti-NMDAR  y
anti-GAD65. Un caso de  encefalitis
autoinmune en un  paciente post-COVID-19

Dear  Editor:

One  condition  recently  associated  with  coronavirus  disease
2019 (COVID-19)  is autoimmune  encephalitis  (AE).  This  disease
presents  deficits  in  cognition,  memory,  psychosis,  abnormal
movements,  seizures,  and coma.1 All  previously  reported
cases  were  associated  with  antibodies  against  the  N-methyl-d-
aspartate  receptor  (anti-NMDAR).2

The  presence  of  antibody  co-expression  in  AE has  rarely  been
reported.  These  cases  were  related  to  symptom  overlapping  and
difficult-to-control  seizures.3 To  our  knowledge,  there  are  no
reported cases  of  antibodies  co-expression  encephalitis  after
COVID-19.

We present  a  case  of  anti-NMDAR  and  anti-glutamic  acid
decarboxylase  65  (anti-GAD65)  co-expression  encephalitis  in a
post-COVID-19  patient.

The  patient  is a  28-year-old  man  with  no  history  of
chronic disease.  Two  weeks  before  presentation,  he  was
diagnosed  with  mild  COVID-19.  During  home  isolation,  he
presented  an  altered  mental  state  characterized  by  inco-
herent  speech,  somnolence,  auditory  hallucinations,  suicidal
ideation,  and  generalized  tonic—clonic  seizures.  At  the  eval-
uation,  he  presented  front-orbital  syndrome  characterized  by
catatonic  symptoms;  no  neck  stiffness  or focal  signs  were
found.  The  initial  laboratory  and  cerebrospinal  fluid  (CSF)
were  normal;  the  FilmArray  meningitis/encephalitis  panel

Figure  1  (A)  MRI  of  the  brain  in T2  FLAIR  and  diffusion-weighted  imaging  showing  hyperintensities  in  the  bilateral  anterior  cingulate

cortex and  (B)  bilateral  temporal  lobes  (white  arrows).  (C)  Dot  blot  (1:1000  dilution);  revealing  positivity  for  the  presence  of  GAD65

and NMDA  antigens  in the  CSF.  (D)  Tissue-based  assay  in CSF  with  direct  immunofluorescence  showing  intracellular  and  cell-surface

antigens (GAD65,  NMDA).

(BioFire  Diagnostics,  Salt  Lake  City,  UT)  was  negative.  How-
ever,  the  brain’s  magnetic  resonance  imaging  (MRI)  revealed
hyperintensities  in  the  bilateral  anterior  cingulate  cortex  and
temporal  lobes  [Fig.  1A, B].  Electroencephalogram  reported
subcortical  dysfunction  in frontal,  temporal,  and  occipital
regions;  due  to  suspected  viral  encephalitis,  acyclovir  and
levetiracetam  treatment  were  started.  However,  two days
later,  he  presented  status  epilepticus  requiring  orotracheal
intubation.  Due  to  his  bad  evolution,  further  studies  of  the
CSF were  requested,  SARS-CoV-2  PCR  and  anti-SARS-CoV-2
IgG  (enzyme-linked  immunosorbent  assay)  were  negatives;
immunoblotting  revealed  IgGs  against  neuronal  proteins  150  kDa
and 75—50  kDa  (NMDAR  and  GAD65/67),  dot-blotting  was  pos-
itive  for  NMDA,  and GAD65  antigen  and  tissue-based  assay
with  direct  immunofluorescence  revealed  intracellular  and
cell-surface  antigens  [Fig.  1C,  D].  All  laboratory  supplies
were  purchased  from  Santa  Cruz  Biotechnology,  Inc.  Malig-
nancy,  systemic  autoimmune  disease  and  infections  were  ruled
out.

The patient  was  treated  with  methylprednisolone  1 g/daily
for five  days  with  partial  clinical  response.  Therefore,  we
started immunoglobulin  at  0.4  g/kg/day  for  five  days  with  clin-
ical improvement.  One  week  later,  he  was  extubated  and
discharged  home.  At  six  weeks-follow-up,  he  continues  phys-
ical rehabilitation  and  presents  neurological  sequelae  related
to  mood  changes,  irritability,  and  agitation  episodes.

The clinical  spectrum  of  autoimmune  encephalitis  (AE)
varies  from  seizures,  psychosis  and  dysesthesias  as  seen  in the
most common  presentation  (anti-NMDAR)  to  rare  syndromes
such  as  Stiff  Person  syndrome  and  limbic  encephalitis;  these
last  ones  presented  in  anti-GAD65  encephalitis.1

As  in  our patient,  an  abnormal  electroencephalogram  is
present  in almost  90%  of  the  cases,  and  T2  hyperintensities  are
the most  common  MRI  findings.4

Recent  information  suggests  that  genetic  susceptibility
patients after  SARS-CoV-2  infection  can  develop  neurological
damage  due  to  antibodies  against  viral  particles  that  can  affect
neurons  due  to  molecular  mimicry.  Also,  during  mild—severe
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infection,  lymphopenia  could  induce  regulatory  T cell  deple-
tion,  triggering  associated  immune  hyperactivation.5

Besides,  there  are  different  techniques  to  diagnose  AE;
immunoblotting  is still  a  practice,  low-cost  sensitive  way  to
detect the  classic  antibodies.4 In  this  case,  it  was  possible  to
corroborate  the  presence  of  the  antigens  GAD65  and  NMDA  in
the dot-blotting  technique  and the  intracellular  and  cell-surface
antigens  in  the  tissue-based  assay.

We  hypothesized  that  an  indirect  mechanism  could
have stimulated  the  production  of  neuronal  antibodies
in  this  patient,  where  SARS-CoV-2  activated  both  cellu-
lar and  humoral  immunological  that could  have  generated
antibodies  that  mimicked  NMDAR  and  GAD65  as a  spectrum  of
the neuropathology  in COVID-19.1,6

We  suggest  considering  AE  as a  differential  diagnosis  in
patients  with  similar  presentations  and making  allowances  of
unusual  antibodies  as the  cause  of  the  encephalitis.
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Haemorrhage within the cavity
of a  porencephalic cyst: a
haemorrhagic complication in a
patient with COVID-19�

Hemorragia en el interior  de  la  cavidad de  un
quiste porencefálico:  una  complicación
hemorrágica  en paciente con COVID-19

Dear  Editor:

SARS-CoV-2  was  first  described  in  patients  with  atypical  pneu-
monia  in  Wuhan  (China).1 Subsequent  studies  have addressed

� Please cite this article as: Muro I, Ramos C, Barbosa A, Vivancos

J. Hemorragia en el  interior de la cavidad de un quiste porence-

fálico: una complicación hemorrágica en paciente con COVID-19.

Neurología. 2022;37:504—507.

the  complications  associated  with  coagulation  disorders,  due
to their  frequency  and  severity.2 Among  these  disorders,  haem-
orrhagic  complications,  though  less  frequent  than  thrombotic
complications,  are  associated  with  high  rates  of  morbidity  and
mortality and  force  us to  assess  the  risk  and  benefits  of  starting
or maintaining  anticoagulation  therapy.

We  present  the  case  of  a  74-year-old  woman,  a  former
smoker,  with  personal  history  of  arterial  hypertension  and  dys-
lipidaemia.  She had  been  under  follow-up  by  the neurology
department  since  2019  due  to  stroke  in the territory  of  the  right
posterior  cerebral  artery,  which  resulted  in  left  homonymous
hemianopsia;  stroke  aetiology  was  undetermined  according  to
the aetiological  study.  The  study  incidentally  detected  a  poren-
cephalic  cyst  in  the left  parieto-occipital  region,  measuring
6.5  × 3.5  cm.

In  March  2020,  the  patient  visited  the  emergency  depart-
ment  due  to  respiratory  symptoms;  a  PCR  test  of  nasopharyngeal
exudate  detected  SARS-CoV-2.  She  was  initially  admitted  to  the
intensive  care  unit  and  subsequently  transferred  to  the respira-
tory  intermediate  care  unit,  where  she  presented  an  episode
of paroxysmal  atrial  fibrillation;  treatment  was  started  with
low—molecular  weight  heparin  dosed  at 60  mg  every  12  hours
(patient weight:  60  kg).
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