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Pearls
c

c

c

Relapse of anti-NMDA receptor (NMDAR) encephalitis should be considered in all
patients with history of anti-NMDAR encephalitis presenting with new acute-onset
encephalopathy or psychosis.
CSF antibody diagnostic testing is sensitive and speciﬁc for the initial diagnosis of antiNMDAR encephalitis.
Although CSF antibody titers correlate more closely with disease severity than serum titers,
the utility of comparison to baseline or remission titers in order to diagnose relapse is still
under investigation.

Oy-sters
c

c

Long-term clinical monitoring after anti-NMDAR antibody encephalitis is necessary for
appropriate diagnosis and treatment of relapse, as the interpretation of elevated antibody
titers without clinical change is of unclear signiﬁcance.
Although current conﬁrmed cases suggest a median of 2 years between the initial episode
and ﬁrst relapse, increasing reports suggest that longer periods of monitoring may be
needed.

A 33-year-old right-handed woman with a history of anti-NMDA receptor (NMDAR) encephalitis presented with a 1-day history of vomiting and bizarre behavior in the context of
recent cannabis and synthetic cannabinoid ingestion. She had been diagnosed 7 years earlier
with anti-NMDAR encephalitis complicated by refractory epilepsy and treated with a 5-day
course of IV methylprednisolone (IVMP), a 5-day course of IV immunoglobulin (IVIg), and 2
doses of rituximab. Her prior admission was characterized by a prolonged stay with slow clinical
improvement ultimately resulting in complete resolution and no longer requiring antiepileptic
medications. Anti-NMDAR immunoglobulin G (IgG) antibody was positive (titers not
recorded) and CT chest/abdomen/pelvis, MRI pelvis, and transvaginal ultrasound were
negative for malignancy. She was last seen at our institution 1.5 years prior to the current
presentation without sequelae.
On current presentation, the patient was initially hemodynamically stable with intact orientation and attention. Neurologic examination was signiﬁcant only for diﬀuse hyperreﬂexia.
Within an hour, she became acutely obtunded and developed orofacial dyskinesias, sensory
anesthesia, tachycardia, and acral hyperhidrosis with no improvement over the next 3 days.
Urine toxicology was positive for cannabinoids but basic laboratory studies (complete blood
count, comprehensive metabolic panel, thyroid-stimulating hormone, B12, folic acid, HIV,
urinalysis) were unremarkable.
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On further workup, MRI brain with and without contrast
was normal and showed neither T2 ﬂuid-attenuated inversion recovery (FLAIR) changes nor enhancement. EEG
showed diﬀuse slowing with no posterior dominant
rhythm or epileptiform discharges. CSF showed 40 white
blood cells (normal 0–5) with 90% lymphocytes and 10%
monocytes, glucose 61 mg/dL (normal 50–80), protein
24.2 mg/dL (normal 15–45), and 0 red blood cells. CSF
ﬂow cytometry was negative for aberrant T-/B-cell populations, and cytology was negative for malignant cells.
Routine CSF studies were negative for gram stain and
culture, herpes simplex virus PCR, and arbovirus antibody.
Acid-fast bacilli and fungal cultures were not sent due to
low index of suspicion. Serum cryptococcal antigen and
syphilis were negative. Repeat CT abdomen/pelvis and
transvaginal ultrasound showed no teratoma or masses.
CSF anti-NMDAR IgG antibody showed positive titers 1:
40 (normal 1:1).
Given the patient’s lack of spontaneous clinical improvement, suggesting another etiology besides acute drug intoxication, she was started on IVMP 1 g daily on hospital day
3 and completed a 5-day course with no clinical improvement. She developed generalized tonic-clonic seizures on
hospital day 4, requiring 1 antiepileptic medication (valproic
acid). Due to minimal response to IVMP, she was treated
with 5 days of IVIg 20 g (Privigen; CSL Behring, Berne,
Switzerland) followed by IV rituximab 1 g (Rituxan; Biogen,
Cambridge, MA) on hospital day 12 with slow clinical improvement in level of consciousness and progression to intermittent simple command following. Repeat EEG showed
the presence of a posterior dominant rhythm at normal frequencies with generalized slowing anteriorly. No clear

evidence of extreme delta brush was identiﬁed (ﬁgure 1). She
was given a second administration of IV rituximab 1 g on
hospital day 27, which was followed by resolution of sensory
anesthesia and improvement in simple command following.
She was discharged on hospital day 36 to a long-term care
facility. Three-month outpatient follow-up reported complete resolution of confusion and bizarre behavior and no
seizures since discharge on valproic acid. Follow-up examination was nonfocal, with intact orientation, recent/remote
memory, attention, concentration, ﬂuent speech, and comprehension to complex commands. Sensation was intact in
bilateral upper and lower extremities. Repeat EEG was normal. Due to clinical improvement, no additional rituximab
was given. A second repeat follow-up 6 months after admission was planned.

Discussion
We describe a case of anti-NMDAR encephalitis relapse 7
years after the initial episode in a patient with prior ﬁrst- and
second-line immunotherapy. Recently discovered in 2007,1
anti-NMDAR encephalitis now represents the leading cause
of encephalitis in patients younger than 30 years.2 Recognition of anti-NMDAR encephalitis is an important aspect of
clinical practice, as it is responsive to immunotherapy but fatal
in 7%.3 However, diagnosing anti-NMDAR encephalitis relapse is diﬃcult, as monitoring guidelines and natural history
are not yet well-characterized. We discuss current evidence on
the length of long-term monitoring after the initial NMDAR
encephalitis episode, examine the utility of diagnostic modalities, and point to important future directions for understanding anti-NMDAR relapse.

Figure 1 Scalp EEG shows no definite evidence of extreme delta brush

Waveforms resembling extreme delta brush were observed on repeat scalp EEG and are shown, but were neither persistent nor well-developed. Red leads
indicate where these waveforms were observed.
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Anti-NMDAR encephalitis is an autoimmune encephalitis
caused by IgG1/IgG3 antibodies against the NR1/NR2
subunits of the NMDAR, which most commonly aﬀects
children and young adults with or without underlying
neoplasm.4 Of patients with underlying neoplasm, ovarian
teratomas are most common.5 The initial presentation of antiNMDAR encephalitis is characterized by a nonspeciﬁc ﬂu-like
prodrome, followed by acute onset of neuropsychiatric
symptoms. Encephalitis often progresses from psychosis,
memory problems, and seizures into a state of unresponsiveness with alternating catatonia and agitation, and is
often associated with orofacial/lingual dyskinesias, dissociative anesthesia, and autonomic instability.6 Brain MRI may
show a nonspeciﬁc T2 or FLAIR hyperintensity of the meninges, mesial temporal lobes, or cerebral cortex, but is neither
sensitive nor speciﬁc.4 EEG is of greater sensitivity and abnormal in 92% of patients, commonly showing a nonspeciﬁc
generalized/frontotemporal slowing in the delta-theta range
without epileptic discharges.4 Extreme delta brush, a pattern
of rhythmic delta with superimposed beta activity, provides
a highly speciﬁc electrographic signature. However, sensitivity
is low, as it is seen in only 30% of patients after 1 and 3 days of
continuous EEG.7 CSF is sensitive but not speciﬁc, with abnormalities in 95% and commonly involving lymphocytic
pleocytosis with normal or mildly increased protein.4 Oligoclonal bands are present in 26%.4 Although MRI, EEG, and
CSF provide useful ancillary testing, diagnosis relies on serum
and CSF autoantibody testing. Treatment is often initiated
empirically while antibody testing is pending (ﬁgure e-1, links.
lww.com/WNL/A438).
An important question in managing patients with prior antiNMDAR encephalitis concerns the duration of long-term
monitoring after the initial episode to facilitate early relapse
recognition. Relapse is estimated to aﬀect 15%–25% of
cases,4,5,8 with ﬁrst- and second-line immunotherapy signiﬁcantly reducing relapse risk.5 One retrospective study of 6
patients with relapse found that all cases occurred in patients
with either no immunotherapy or only ﬁrst-line immunotherapy.8 In another study of 250 patients with anti-NMDAR
encephalitis, 15 relapses were reported, of which only 2 received rituximab or chemotherapy.3
Current recommendations suggest long-term immunosuppression for 1 year post-treatment with mycophenolate
mofetil or azathioprine to prevent relapse.6 Two studies of 68
and 153 relapses found a median delay of 2 years between ﬁrst
episode and ﬁrst relapse,8 and a median delay of 1.5–5.8 years
between ﬁrst episode and last relapse.3,8 Few conﬁrmed cases
have been reported of a delay >5 years.3,8 Our case of a relapse
after 7 years, however, points to the need for longer periods of
monitoring.
A second clinical question in diagnosing anti-NMDAR relapse
concerns the modality of diagnosis. Serum antibody titers do
not correlate reliably with disease severity, remission, or relapse.3 While both serum and CSF anti-NMDAR antibody are
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highly speciﬁc (96.3%–100%)4 for the initial episode, serum
antibody has a sensitivity of only 80.7%–89.4%, whereas CSF
antibody has a sensitivity of 98.5%–100%.4,5,9
While not yet routinely used for long-term monitoring, longitudinal CSF titers may have utility for diagnosing relapse.
However, comparison to baseline titers from the initial episode may not be useful. One study found an equivocal association with clinical relapse when CSF titers were compared to
initial episode titers; 2 of 8 patients with relapse demonstrated
titer increases, 3 demonstrated decreases, and 3 demonstrated
no change.3 Comparison to remission titers may be more
useful. The same study found that 4 of 6 patients had increases
in CSF titers between remission and relapse, while only one
patient had a decrease and one had no change.3
As these proportions are based on small samples, additional
data are needed to further assess utility. However, there are
practical limitations for obtaining CSF antibody titers during
remission, including cost and invasiveness. Another question is
whether asymptomatic patients with positive CSF antibody
should be treated with immunotherapy. Our patient did not
have CSF anti-NMDAR antibodies measured after her initial
episode upon return to neurologic baseline. Her relapse showed
a relatively low titer of 1:40 in the setting of clear and prolonged
recurrence of typical symptoms. Due to practical limitations on
obtaining longitudinal CSF antibody titers during remission
and unclear signiﬁcance in the absence of clinical change,
clinical monitoring is likely suﬃcient, with repeat investigations
initiated with recurrence of symptoms. Further data on the
distribution of relapse times, as well as the natural history of
antibody titers, is needed to assess the necessary minimum
duration of long-term monitoring in anti-NMDAR encephalitis.
An additional consideration, given increasing reports of
nonparaneoplastic NMDA encephalitis, is whether treatment
should diﬀer for paraneoplastic vs nonparaneoplastic cases.
The association of ovarian teratomas with anti-NMDAR encephalitis suggests that tumor expression of antigenic NMDA
receptors may drive formation of anti-NMDAR antibodies
and CD8 T-cell activation, leading to loss of immune tolerance. In contrast, in nonparaneoplastic etiologies, a potentially reversible mechanism of antibody-mediated NMDAR
antagonism without T-cell involvement may be present.10
Although current guidelines do not diﬀerentiate between
paraneoplastic and nonparaneoplastic causes, diﬀerences in
mechanism suggest that optimal monitoring and treatment
may vary between causes. Further data are needed to evaluate
the relative utility of immunomodulatory therapies for different subtypes of anti-NMDAR encephalitis.
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