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ETTER TO THE EDITOR

nti-NMDA-R encephalitis
ost-COVID-19: Case report and
roposed physiopathologic
echanism

ncefalitis anti-NMDA-R post-COVID-19:
escripción  de un caso y propuesta de su
ecanismo fisiopatológico

ear  Editor:

oronavirus  disease  2019  (COVID-19)  has  been  linked  to  a
ide  range  of  neurological  alterations.  In  many  patients,
ARS-CoV-2  induces  an  abnormal  immune  response,  causing
ultisystem  hyperinflammation.  Some  cases  of  autoimmune
iseases  triggered  by  COVID-19  have  been  described,1—4

ncluding  anti—n-methyl-d-aspartate  (NMDA.0)  receptor
ncephalitis.5—9 We  present  a  case  of  anti—NMDA-receptor
ncephalitis  of  possible  post-infectious  aetiology  in  a  patient
ith  COVID-19.

Our  patient  was  a  22-year-old  woman  errase  diagnosed
ith  non-lesional  focal  right  frontal  lobe  epilepsy  at  the
ge  of  20  years  being  seizure-free  for  the  last  year  treated
n  monotherapy.  In  January  2022  she  presented  COVID-19,
ith  mild  flu-like  symptoms.  Five  days  after  symptom  onset,

he  presented  4  focal  to  bilateral  tonic-clonic  seizures
nd  a  second  antiseizure  drug  was  started.  Following  this
pisode,  the  patient  presented  severe  anxiety,  dysphoric
ood,  and  insomnia,  and  subsequently  developed  language
lock,  which  gradually  progressed  to  motor  aphasia,  per-
isting  despite  adjustment  of  antiseizure  treatment.  Two
eeks  later,  she  presented  3  focal  to  bilateral  tonic-clonic

eizures  within  several  hours,  followed  by  a  neurologi-
al  worsening,  developing  bradyphrenia  and  delusions  with
isual  hallucinations  and  psychomotor  agitation;  the  patient
as  admitted  to  hospital.  She  did  not  present  fever,  sys-

emic  symptoms,  consciousness  alterations,  or  movement
isorders.  EEG  revealed  frontal  intermittent  rhythmic  delta

ctivity  (FIRDA),  with  no  other  relevant  findings  (Fig.  1).
rain  MRI  and  blood  analysis  results  were  normal.  We  ini-
ially  suspected  seizure  control  decompensation  due  to
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OVID-19,  followed  by  postictal  psychosis.  The  patient  was
tarted  on  benzodiazepines  and  antipsychotics.  Psychiatric
ymptoms  improved  and  the  patient  presented  no  further
eizures,  but  dysphasia  and  bradyphrenia  persisted.  Four
eeks  a  lumbar  puncture  was  performed  4  weeks  after

ymptom  onset.  CSF  analysis  revealed  7  cells  per  mm3,
ith  normal  protein  and  glucose  levels;  CSF  cytology  and
icrobiology  studies  (serology,  cultures,  PCR)  yielded  nega-

ive  results.  Anti—NMDA-receptor  antibodies  tested  positive
n  the  CSF  and  serum.  Treatment  with  methylprednisolone
osed  at  1  g/day  for  5  days  was  started,  achieving  a  partial
mprovement.  Subsequently,  intravenous  immunoglobulins
0.4  g/kg/day  for  5 days)  were  prescribed,  gradually  improv-
ng  to  her  baseline  status.  A  gynaecological  examination  and
hole-body  CT  and  FDG-PET  studies  were  normal,  ruling  out
n  occult  tumor;  however,  the  FDG-PET  study  detected  dif-
use  hypometabolism  in  the  cerebral  cortex  (Fig.  2).  The
atient  was  started  on  rituximab  (2  infusions  of  1  g,  15  days
part).

Autoimmune  encephalitis  may  be  caused  by  immune
ross-reactivity.  Exposure  of  the  immune  system  to  an  epi-
ope  mimicking  an  antigen  present  in  the  nervous  system
ould  lead  to  the  formation  of  antineuronal  antibodies.  In
ddition  to  some  recent  cases  of  SARS-CoV-2,5—9 several
ther  viruses  have  been  associated  with  the  development
f  anti—NMDA-receptor  antibodies,  although  most  cases
ccurred  after  herpes  simplex  encephalitis.10 However,  its
ssociation  with  bacterial  or  parasitic  infections  has  also
een  described.11,12 In  the  case  of  COVID-19,  the  structural
imilarities  between  the  NMDA  receptor  GluN1  subunit  with
he  the  SARS-CoV-2  nonstructural  protein  8  may  explain  the
ssociation  between  this  infection  and  anti—NMDA-receptor
ncephalitis.13 However,  in  several  recently  published  cases
f  anti—NMDA-receptor  encephalitis  in  the  context  of
OVID-19,  the  chronology  of  this  association  is  questionable,
ince  symptoms  of  encephalitis  started  several  weeks  before
he  symptoms  or  diagnostic  confirmation  of  COVID-19,6—9

hich  casts  doubt  on  whether  SARS-CoV-2  was  the  trigger
f  the  dismune  process.  However,  it  should  be  noted  that
ntibody  production  times  during  a  post-infectious  dysim-
une  process  are  not  well  established.  Furthermore,  one
f  the  cases  was  associated  with  a  diagnosis  of  ovarian
eratoma5 and  several  other  cases  provide  no  information

n  whether  studies  were  performed  to  detect  occult  malig-
ancy;  therefore,  the  association  with  COVID-19  may  be
erely  coincidental.

iedad Española de Neuroloǵıa. This is an open access article under
d/4.0/).

jas-Bartolomé,  M.  Fernández-Valiente  et  al.,  Anti-
proposed  physiopathologic  mechanism,  Neurología,

https://doi.org/10.1016/j.nrleng.2022.09.002
http://www.elsevier.es/neurologia
https://doi.org/10.1016/j.nrl.2022.08.002
https://doi.org/10.1016/j.nrl.2022.08.002
https://doi.org/10.1016/j.nrleng.2022.09.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nrleng.2022.09.002


ARTICLE IN PRESS+Model
NRLENG-1773; No. of Pages 3

A.  Sanchez-Larsen,  L.  Rojas-Bartolomé,  M.  Fernández-Valiente  et  al.

Figure  1  Baseline  EEG  study.
The  study  was  performed  with  the  patient  awake,  calm,  and  with  her  eyes  closed.  Setup:  longitudinal  bipolar  montage,  LFF  0.5  Hz,
HFF 30  Hz,  sensitivity  10  �V/mm,  timebase  15  mm/s.  EEG  reveals  normal  background  activity  with  frontal  intermittent  rhythmic
delta activity,  both  in  isolation  and  in  trains  lasting  several  seconds  (red  line).

Figure  2  Brain 18F-FDG  PET/CT.
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he  study  showed  generalised,  diffuse  metabolism  in  the  cere
asal ganglia  than  in  the  cortex,  as  well  as  foci  of  normal  trace

Anti—NMDA-receptor  encephalitis  is  the  most  common
ype  of  autoimmune  encephalitis.14 It  frequently  affects
oung  women  (female-to-male  ratio  of  4:1;  median  age,
1  years).14,15 No  trigger  factor  is  identified  in  over  half
f  cases,  although  in  young  women  it  is  frequently  associ-
ted  with  ovarian  teratoma  (58%).14 It  has  been  suggested

hat  the  presence  of  certain  human  leukocyte  antigen
aplotypes,  such  as  HLA-DRB1*16:02  and  HLA-B*07:02,
ay  predispose  to  anti—NMDA-receptor  encephalitis.16 The

ondition  typically  manifests  with  psychiatric  symptoms
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cortex  (blue  arrows),  with  more  marked  tracer  uptake  in  the
ake  in  the  occipital  cortex  (red  arrows).

uch  as  delusions,  hallucinations,  agitation,  insomnia,  and
atatonia.  Patients  subsequently  develop  bradyphrenia,  lan-
uage  disorders,  seizures,  dysautonomia,  hypoventilation,
nd  movement  disorders.  In  our  patient,  the  initial  clin-
cal  symptoms  were  mild  but  typical.  The  symptoms  of
on-paraneoplastic  anti—NMDA-receptor  encephalitis  are

15
requently  milder  than  those  of  paraneoplastic  cases.
rain  MRI  findings  are  normal  in  70%  of  cases;  however,
EG,  brain  PET,  and  CSF  analysis  yield  abnormal  results  in
ost  patients.14,15 Treatment  includes  immunotherapy  with
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orticosteroids,  immunoglobulins,  and/or  plasmapheresis,
n  addition  to  tumour  resection,  when  applicable.  Ritux-
mab  and  cyclophosphamide  are  recommended  in  refractory
ases.14 Recurrence  is  reported  in  approximately  12%  of
ases,  with  the  risk  being  higher  in  non-paraneoplastic  cases
nd  in  patients  not  receiving  immunotherapy.15

In  conclusion,  post—COVID-19  anti—NMDA-receptor
ncephalitis  must  be  suspected  in  patients  with  compatible
ymptoms  and  history  of  SARS-CoV-2  recent  infection.
he  description  of  several  cases  of  anti—NMDA-receptor
ncephalitis  and  other  immune-mediated  neurological
yndromes  after  SARS-CoV-2  infection  suggests  a  potential
ssociation  between  COVID-19  and  some  immune-mediated
isorders.
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