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ABSTRACT

Anti N-methyl-D-aspartate receptor (NMDAR) encephalitis is an autoimmune disease that often
presents with various neurological and neuropsychiatric symptoms. Although most reported
cases occur in children, only a limited number of studies on children are available. The subject
of this case report is an 8-month-old female who presented with fever, vomiting, and seizure.
She was diagnosed with encephalitis and treated with acyclovir. After 21days, she showed
irritability, seizure, orolingual-facial dyskinesias, choreodystonic movements, hemiparesis,
dysphagia, strabismus, lack of interest in light and objects. Clinical signs, neuroimaging findings,
and serum analysis of anti-NMDAR antibodies confirmed the diagnosis of anti-NMDAR encephalitis.
After the first line of treatment, she showed full recovery. We update the infants with anti-NMDAR
encephalitis in the literature. Clinical outcomes suggest that patients with anti-NMDAR encephalitis
are mostly poor in the infants, excluding our case. We propose that early and appropriate
treatments are critical for timely diagnosis and rapid improvement.

KEYWORDS

Anti-NMDAR encephalitis;
neuroimage; infant;
outcome

combinations of GIuN1, GIuN2, and GIuN3 subunits.
As a result of immunoglobulin G subclass G1 autoan-
tibodies connecting with extracellular areas of the
GIuN1 subunits, the layer NMDA receptors become
antibody-mediated. The reduction of receptors, there-
fore, causes synaptic dysfunction that presents as dis-
tinctive clinical findings [1]. Encephalitis caused by
antibodies to the NMDA receptor is well defined, but
it is still the most overlooked cause of encephalitis in
children, although 35-40% of anti-NMDAR encephalitis
occurs in this patient group [2]. Reports of infant
anti-NMDAR encephalitis, however, are quite rare. Here,
we present a case of diagnosed anti-NMDAR enceph-
alitis in an infant who responded well to treatment
and describe infant anti-NMDAR encephalitis as cur-
rently reported in the literature.

What is known

«  Encephalitis caused by antibodies to the NMDA
receptor is well defined.

« Anti-NMDA receptor encephalitis is still the
most overlooked cause of encephalitis in
children.

«  Anti-NMDA receptor encephalitis in infants is
quite uncommon

What is new

« Clinical outcomes suggest that patients with
anti-NMDAR encephalitis are mostly poor in the
infants except this case.

Introduction

. Case presentation
The anti N-methyl-D-aspartate (NMDA) receptors are

glutamate-gated cationic channels localized in the
brain with significant synaptic transmission and plas-
ticity. The structures of the channels occur through

An 8-month-old girl presented with fever, vomiting,
and seizure. Cranial computed tomography results
were normal. Tests of cerebrospinal fluid revealed
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pleocytosis (50 cells per mm3) and raised protein
(60mg/dL). However, we could not study HSV in the
cerebrospinal fluid (CSF) by polymerase chain reaction
(PCR) because it was not available at that time in the
hospital. Intravenous acyclovir was administered for
14days. She improved clinically and was discharged
home. After 21 days, she developed irritability, seizures,
orolingual-facial dyskinesias, choreodystonic move-
ments, hemiparesis, dysphagia, lack of interest in light
and objects, and strabismus. A second course of aci-
clovir was started. Brain magnetic resonance imaging
(MRI) revealed T2 and FLAIR signal hyperintensity and
atrophy, predominantly in the right temporo-occipital
lobes, with cortex and adjacent white matter involve-
ment [Figure 1A-C]. Laboratory tests for serum levels
of lactate, ammonia, and cortisol vitamin B12; thyroid
function tests; and tandem mass spectrometry screen-
ing for amino acids and acylcarnitines, urinary organic
acids, and very-long-chain fatty acids showed normal
results. In addition, serological results for serum herpes
simplex virus (HSV) 1 and 2 immunoglobulin M (IgM)
and IgG; mycoplasma pneumonia IgM and IgG; anti-
nuclear antibody (ANA); and anti-double-stranded DNA
(ds-DNA) antibody were all negative. The diagnosis
was initially considered anti-NMDA receptor encepha-
litis, based on the clinical features and neuroimaging
findings. The patient, therefore, received intravenous
immunoglobulin (IVIG) 2g/kg and then high-dose
intravenous methylprednisolone (5-day pulse IV meth-
ylprednisolone 30mg/kg/d), followed by oral prednis-
olone 2mg/kg/d with slow tapering for 3 months.
Subsequent serum analysis confirmed anti-NMDAR
antibodies. At 15 days’ follow-up, no neurological
symptoms were present. During 18 months’ follow-up,
the patient showed normal psychomotor development,
despite previously described MRI findings including T2
and FLAIR signal hyperintensity and atrophy, predom-
inantly in the right temporo-occipital lobes, with cortex
and adjacent white matter involvement.

Discussion

The subject of this case report is an 8-month-old
female with anti-NMDA encephalitis who showed clin-
ically marked improvement after treatment. We also
reviewed 13 previous infant cases of anti-NMDA
encephalitis for clinical manifestations, brain MRI, treat-
ments, outcomes, and triggers [Table 1].

Clinical findings varied widely and included neuro-
psychiatric symptoms, movement disorders, seizures,
autonomic dysfunction, insomnia, and speech disorders
[14]. Children are more likely to present neurologic
manifestations in anti-NMDAR encephalitis [1], and in
all of the infants, clinical presentations also included
altered mental status, movement disorders, fever, and/
or seizures [Table 1]. In our patient fever, seizure, irri-
tability, orolingual-facial dyskinesias, and choreodys-
tonic movements were present.

Markers of viral infections overlapping NMDAR anti-
bodies suggest a trigger of NMDAR antibodies during
a second stage of immune-mediated encephalopathy
after a viral infection [13]. Although viral infections
are commonly responsible for anti-NMDAR encephalitis,
a 6 month-old male [case 1] was reported after tuber-
culous meningitis [Table 1]. In our infant group, 7
patients (53%) had HSV-1 in the CSF samples, con-
firmed by PCR. In addition, PCR findings for 1 patient
[case 10] were positive for HSV-2. Conversely, we could
not study HSV in the CSF by PCR because it was not
available at that time in the hospital, and therefore,
in this patient, HSV could not be excluded as an immu-
nological trigger related to anti-NMDAR encephalitis.

Some studies found abnormal MRI in 35% to 55%
of children with anti-NMDAR encephalitis at the time
of diagnosis [14, 15]. The abnormal MRIs, however,
commonly show T2 or FLAIR signal hyperintensity in
the hippocampi, cerebellum, or cerebral cortex, insular
regions, basal ganglia, and brainstem, with or without
transient meningeal enhancement [1, 15]. In infants
with anti-NMDAR encephalitis, brain MRI primarily

Figure 1. A-C. Axial T2 and FLAIR magnetic resonance imaging (MRI) showed signal hyper-intensity and atrophy predominantly
in the right temporo-occipital lobes with the involvement of the cortex and the adjacent white matter.
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indicates abnormalities except for cases 2 and 8. In
our patient, brain MRI showed T2 and FLAIR signal
hyperintensity and atrophy, predominantly in the right
temporo-occipital lobes, with cortex and adjacent
white matter involvement.

Prompt immunotherapy is proposed to improve
patient outcomes in anti-NMDAR encephalitis [1, 14].
First-line therapy consists of steroids and IVIG or
plasma exchange, alone or combined. Second-line ther-
apy most commonly includes rituximab and cyclophos-
phamide, separately or combined [14]. In the infants
with anti-NMDAR encephalitis, 7 (53%) received
first-line therapy. Varying degrees of motor and cog-
nitive deficit and/or epilepsy were reported in
long-term outcomes; however, our study patient
achieved full recovery with first-line therapy. We
emphasize that prompt and appropriate immunother-
apy is effective, as with our patient.

Conclusion

In literature, the infants with anti-NMDAR encephalitis
were a small number of cases. However, it cannot be
suggested that NMDA encephalitis has a good prog-
nosis in infancy except in the present case. Although
we cannot show whether recovery was associated with
HSV, a favorable clinical response was obtained with
prompt treatment. Studies to clarify the etiopatho-
genesis of anti-NMDAR encephalitis in infants are
required for improved treatment approaches and
outcomes.
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