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Anti-NMDA-R encephalitis R
post-COVID-19: Case report and
proposed physiopathologic

mechanism

Encefalitis anti-NMDA-R post-COVID-19:
descripcion de un caso y propuesta de su
mecanismo fisiopatoloégico

Dear Editor:

Coronavirus disease 2019 (COVID-19) has been linked to a
wide range of neurological alterations. In many patients,
SARS-CoV-2 induces an abnormal immune response, causing
multisystem hyperinflammation. Some cases of autoimmune
diseases triggered by COVID-19 have been described,'
including anti—~-methyl-p-aspartate (NMDA.Q) receptor
encephalitis.”° We present a case of anti—NMDA-receptor
encephalitis of possible post-infectious aetiology in a patient
with COVID-19.

Our patient was a 22-year-old woman errase diagnosed
with non-lesional focal right frontal lobe epilepsy at the
age of 20 years being seizure-free for the last year treated
in monotherapy. In January 2022 she presented COVID-19,

DOl of
2022.08.002.

original  article: https://doi.org/10.1016/j.nrl.

with mild flu-like symptoms. Five days after symptom onset,
she presented 4 focal to bilateral tonic-clonic seizures
and a second antiseizure drug was started. Following this
episode, the patient presented severe anxiety, dysphoric
mood, and insomnia, and subsequently developed language
block, which gradually progressed to motor aphasia, per-
sisting despite adjustment of antiseizure treatment. Two
weeks later, she presented 3 focal to bilateral tonic-clonic
seizures within several hours, followed by a neurologi-
cal worsening, developing bradyphrenia and delusions with
visual hallucinations and psychomotor agitation; the patient
was admitted to hospital. She did not present fever, sys-
temic symptoms, consciousness alterations, or movement
disorders. EEG revealed frontal intermittent rhythmic delta
activity (FIRDA), with no other relevant findings (Fig. 1).
Brain MRI and blood analysis results were normal. We ini-
tially suspected seizure control decompensation due to
COVID-19, followed by postictal psychosis. The patient was
started on benzodiazepines and antipsychotics. Psychiatric
symptoms improved and the patient presented no further
seizures, but dysphasia and bradyphrenia persisted. Four
weeks a lumbar puncture was performed 4 weeks after
symptom onset. CSF analysis revealed 7 cells per mm?3,
with normal protein and glucose levels; CSF cytology and
microbiology studies (serology, cultures, PCR) yielded nega-
tive results. Anti—NMDA-receptor antibodies tested positive
in the CSF and serum. Treatment with methylprednisolone
dosed at 1g/day for 5 days was started, achieving a partial
improvement. Subsequently, intravenous immunoglobulins
(0.4 g/kg/day for 5 days) were prescribed, gradually improv-
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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 30Hz, sensitivity 10 wV/mm, timebase 15mm/s. EEG reveals normal background activity with frontal intermittent rhythmic

delta activity, both in isolation and in trains lasting several seconds (red line).
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Figure 2 Brain "8F-FDG PET/CT.

The study showed generalised, diffuse metabolism in the cerebral cortex (blue arrows), with more marked tracer uptake in the
basal ganglia than in the cortex, as well as foci of normal tracer uptake in the occipital cortex (red arrows).

ing to her baseline status. A gynaecological examination and
whole-body CT and FDG-PET studies were normal, ruling out
an occult tumor; however, the FDG-PET study detected dif-
fuse hypometabolism in the cerebral cortex (Fig. 2). The
patient was started on rituximab (2 infusions of 1g, 15 days
apart).

Autoimmune encephalitis may be caused by immune
cross-reactivity. Exposure of the immune system to an epi-
tope mimicking an antigen present in the nervous system

could lead to the formation of antineuronal antibodies. In
addition to some recent cases of SARS-CoV-2,°° several
other viruses have been associated with the development
of anti—NMDA-receptor antibodies, although most cases
occurred after herpes simplex encephalitis.’® However, its
association with bacterial or parasitic infections has also
been described.’"'? In the case of COVID-19, the structural
similarities between the NMDA receptor GluN1 subunit with
the the SARS-CoV-2 nonstructural protein 8 may explain the
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association between this infection and anti—NMDA-receptor
encephalitis.’3 However, in several recently published cases
of anti—NMDA-receptor encephalitis in the context of
COVID-19, the chronology of this association is questionable,
since symptoms of encephalitis started several weeks before
the symptoms or diagnostic confirmation of COVID-19,5°
which casts doubt on whether SARS-CoV-2 was the trigger
of the dismune process. However, it should be noted that
antibody production times during a post-infectious dysim-
mune process are not well established. Furthermore, one
of the cases was associated with a diagnosis of ovarian
teratoma® and several other cases provide no information
on whether studies were performed to detect occult malig-
nancy; therefore, the association with COVID-19 may be
merely coincidental.

Anti—NMDA-receptor encephalitis is the most common
type of autoimmune encephalitis.’* It frequently affects
young women (female-to-male ratio of 4:1; median age,
21 years).'*"> No trigger factor is identified in over half
of cases, although in young women it is frequently associ-
ated with ovarian teratoma (58%).' It has been suggested
that the presence of certain human leukocyte antigen
haplotypes, such as HLA-DRB1*16:02 and HLA-B*07:02,
may predispose to anti—NMDA-receptor encephalitis.'® The
condition typically manifests with psychiatric symptoms
such as delusions, hallucinations, agitation, insomnia, and
catatonia. Patients subsequently develop bradyphrenia, lan-
guage disorders, seizures, dysautonomia, hypoventilation,
and movement disorders. In our patient, the initial clin-
ical symptoms were mild but typical. The symptoms of
non-paraneoplastic anti—NMDA-receptor encephalitis are
frequently milder than those of paraneoplastic cases.'
Brain MRI findings are normal in 70% of cases; however,
EEG, brain PET, and CSF analysis yield abnormal results in
most patients.'*'> Treatment includes immunotherapy with
corticosteroids, immunoglobulins, and/or plasmapheresis,
in addition to tumour resection, when applicable. Ritux-
imab and cyclophosphamide are recommended in refractory
cases.' Recurrence is reported in approximately 12% of
cases, with the risk being higher in non-paraneoplastic cases
and in patients not receiving immunotherapy.'®

In  conclusion, post—COVID-19 anti—NMDA-receptor
encephalitis must be suspected in patients with compatible
symptoms and history of SARS-CoV-2 recent infection.
The description of several cases of anti—NMDA-receptor
encephalitis and other immune-mediated neurological
syndromes after SARS-CoV-2 infection suggests a potential
association between COVID-19 and some immune-mediated
disorders.
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Alice in Wonderland syndrome R
heralding posterior reversible @~ ™ :
encephalopathy syndrome in a

patient with undiagnosed

multiple myeloma

Sindrome de Alicia en el pais de las maravillas
como forma de presentacion de un sindrome
de encefalopatia posterior reversible en un
paciente con mieloma multiple no
diagnosticado

Alice in Wonderland Syndrome (AIWS) is a rare neuro-
logical disorder involving symptoms related to alteration
in visuotemporal perception that may include dysmorphop-
sia (vertical lines appearing wavy), porropsia (stationary
objects receding), time distortions, derealization, and
depersonalization, among others.” First noticed as visual
migraine symptoms, these perceptual distortions were
finally grouped by John Todd, who coined the term AIWS
in 1955.2 The symptoms may last minutes to several days
and resolve ad integrum.’

Many underlying etiologies have been suggested, such
as migraine, epilepsy, substance abuse, central nervous
system lesions, and infections (including Creutzfeldt-Jakob
disease)."* Diagnosis is made on clinical grounds and
by excluding other primary causes, usually corroborated
through ancillary tests.” However, our knowledge of the
numerous causes, manifestations, and pathophysiology of
AIWS is still in its infancy.?

Posterior reversible encephalopathy syndrome (PRES)
may present with diverse clinical symptoms, includ-
ing visual disturbance, headache, seizures, and impaired
consciousness.” The pathogenesis behind PRES is not clearly
understood, but hypertensive crises, renal failure, eclamp-
sia, cytotoxic drugs, neoplasms, and autoimmune conditions
have been implied.* PRES in patients with multiple myeloma
has rarely been described.>® The triggering factors in
this type of patient could be neurotoxicity, chemother-
apy, or the disease itself.>~° Recently, metamorphopsia and
macropsia have been reported with the recovery of PRES
in a suspected case of acute inflammatory demyelinating
polyradiculoneuropathy.'® However, AIWS in the backdrop of
multiple myeloma and PRES, has not been published.

The authors herein report the chronicle of a patient who
was initially diagnosed as a case of AIWS, in whom further
relevant workups and neuroimaging revealed PRES in the
presence of multiple myeloma.

A 60-year-old woman was brought to the emergency
department by family members for intermittent abnormal
behavior and persistent holocranial headache for the last 2
days. Her past medical history was otherwise unremarkable.
The patient complained of episodic distorted perceptions of
visualized objects and people in size, depth, motion, color,
and distance (i.e., sudden visualization of known persons
receding or increasing to an unnatural extent; seeing objects
placed at a known distance, either far away or too close;
perceiving moving cars on roads as abruptly accelerating,
decelerating, or coming to a standstill; perceiving straight
roads appeared curvy; colorful objects appearing either
colorless or extremely bright) and distorted perception of
sounds. These symptoms were present for the last week,
persistent for 10-12 minutes, resolved independently, and
were not frightening. Apart from headaches, these episodes
had no other accompanying symptoms. According to her
family members, she had been suffering from persistent
low back pain for the last six months, for which few
consultations were taken without definite improvement.

Except for pallor, no other significant abnormality was
found in the general and ophthalmological examinations.
A complete neurological analysis revealed no significant
abnormality except higher-order visual processing disorder
(micropsia/macropsia,  dysmorphopsia/metamorphopsia,
akinetopsia/hyperkinetopsia, dyschromatopsia, and
teleopsia/pelopsia).

Complete hemogram and metabolic panel results are
listed in Table 1, and revealed anemia, hypoalbuminemia,

Table 1 Blood investigations.

Investigation Value Normal range
Hemoglobin (g/dL) 8.6 11.0-15.5
ESR (mm/hr) 104 <30
Urea (mg/dL) 65 15-40
Creatinine (mg/dL) 2.1 0.4-1.1
Na* (mEq/L) 142 135-155
K* (mEq/L) 3.6 3.5-5.5
Cl= (mEq/L) 109 90-110
Blood glucose (mg/dL) 98 70-110
ALT (U/L) 22 5-40

AST (U/L) 34 10-60
Total protein (g/dL) 9.1 6.0-8.0
Albumin (g/dL) 2.3 3.5-5.0
Globulin (g/dL) 6.8 2.5-3.0
Calcium (mg/dL) 12.9 8.0-10.5
Parathyroid hormone (pg/mL) 42 11-56
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