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HERPES SIMPLEX VIRUS–1 ENCEPHALITIS CAN
TRIGGER ANTI-NMDA RECEPTOR
ENCEPHALITIS: CASE REPORT

Relapsing symptoms post herpes simplex virus-1
(HSV) encephalitis (HSVE) usually occur a few
weeks after viral therapy and represent either 1) a true
viral relapse of HSVE (CSF PCR positive for HSV,
new necrotic lesions on brain MRI, and response to
acyclovir therapy) or 2) a disorder postulated to be
immune-mediated (CSF negative for HSV, no new
necrotic lesions, and no response to acyclovir).1,2 It
has been suggested that this immune-mediated disor-
der may be related to NMDA receptor (NMDAR)
antibodies,3 and we recently reported a child in whom
relapsing symptoms post HSVE were the presentation
of anti-NMDAR encephalitis.4 We report an adult
with this disorder, demonstrate that synthesis of
NMDAR antibodies began after HSVE, and show that
relapsing symptoms were due to steroid-responsive
anti-NMDAR encephalitis.

Case report. A 24-year-old man presented with a
24-hour history of confusion, delusional thoughts,
and disorientation. His prior medical history was unre-
markable. On examination, he was disoriented to time
and place and showed severe anterograde amnesia,
aphasia, and psychotic behavior. CSF analysis showed
lymphocytic pleocytosis (153 leukocytes/mL), normal
protein, glucose, and lactate concentrations, and no
oligoclonal bands (OCB). HSV PCR in CSF was pos-
itive (20,000 copies/mL) and he was started on IV
acyclovir 750 mg TID for 21 days. Initial brain MRI
showed asymmetric bilateral increased T2 signal in the
gyrus rectus and insular and hippocampal regions, with
diffusion restriction but without contrast enhancement
(figure, A and D). Frontotemporal slowing was
observed on EEG (appendix e-1 on the Neurology®

Web site at www.neurology.org). Immunoglobulin
G (IgG) NMDAR antibodies in serum and CSF using
2 different techniques (brain immunohistochemistry
and HEK cells expressing NR1) were negative5 (figure,
G). The patient recovered slowly and was discharged to
rehabilitation 3 weeks after symptom onset. He had
residual retrograde and anterograde amnesia and
altered executive functions but was able to carry out
most of his activities of daily living (modified Rankin
Scale score [mRS] 2).

Eighteen days after discharge (41 days post HSVE),
the patient was readmitted with progressive mania, irri-
tability, racing thoughts, and pressured speech suspected
to be a relapse of HSVE. Attention span, concentration,
and memory were markedly reduced compared to dis-
charge. No movement disorders or other neurologic
abnormalities were observed. He needed continuous
help for his daily activities (mRS 3). CSF showed
mild pleocytosis (24 leukocytes/mL), increased protein
(855 mg/L), and OCB. EEG was unremarkable
(appendix e-1). MRI showed bilateral expansion
of preexisting fluid-attenuated inversion recovery
(FLAIR) hyperintensities into adjacent mesiotemporal,
temporopolar, and frontobasal areas with regional gad-
olinium enhancement (figure, B and E). HSV-1 PCR
was negative in CSF, and there was an increase of IgG
HSV antibody index consistent with prior HSVE.
Another 14-day course of IV acyclovir was com-
menced. Extensive workup did not reveal any infection
or other cause of the symptoms (appendix e-1). How-
ever, IgG NMDAR antibodies were detected in CSF
(titer 1:160) and serum (IgG 1:800; figure, G) with
specific antibody index of 24.78; no other neuronal
antibodies were identified (appendix e-1). He was
started on IV methylprednisolone 1,000 mg (day 48
post HSVE) for 5 days followed by oral tapering.
Memory function improved within 1 week, and the
patient was able to read newspapers and restructure his
daily activities. He was discharged 20 days after relapse
(61 days after symptom onset, mRS 2).

At a follow-up 119 days after relapse (160 days
post HSVE), symptoms had further improved, CSF
cell count and protein concentration had normalized,
and OCB were still detectable. MRI showed improve-
ment of FLAIR changes but temporal atrophy was
evident (figure, C and F). The IgG NMDAR anti-
body titer in CSF had decreased to 1:20, and was
unchanged in serum (figure, G).

Discussion. We prospectively identified an adult
case of NMDAR antibody–associated relapse post
HSVE. The absence of NMDAR antibodies in serum
and CSF within 48 hours after onset of HSVE and
their appearance at relapse suggest an infectious trig-
ger of anti-NMDAR encephalitis. A coincidental
development of both disorders is unlikely because
of the temporal association, low incidence of HSVE
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Figure MRI and clinical course of NMDA receptor antibody–positive clinical relapse after herpes simplex
virus-1 encephalitis

MRI at the time of herpes simplex virus-1 (HSV) encephalitis (HSVE) (day 2; A, D), at readmission (day 45 after HSVE; B, E),
and at follow-up (day 20 after readmission, day 61 after HSVE; C, F). MRI at day 160 after HSVE was unchanged from day
61 (not shown). (A–C) Axial fluid-attenuated inversion recovery (FLAIR)–weighted image in hippocampal and frontobasal
plane; small insets in A and B are diffusion-weighted images (DWI) showing restricted diffusion in affected hippocampal
regions in A (arrow) but not B. (D–F) Gadolinium-enhanced T1-weighted images show regional enhancement in E (arrow-
heads). (G) Clinical course and CSF findings during HSVE and at relapse. Modified Rankin Scale score (mRS): gray boxes and
gray plane, left y-axis. CSF immunoglobulin G (IgG) NMDA receptor (NMDAR) antibody titer: black boxes and black lines, left
y-axis. IgG NMDAR antibodies at day 2 were not detectable. CSF leukocytes/mL: open circles, right y-axis. Ab 5 antibody;
Gd 5 gadolinium; MP 5 methylprednisolone; neg 5 negative; OCB 5 oligoclonal bands; pos 5 positive.
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(1-3/1,000,000/year), and earlier observations of
NMDAR antibody–positive HSVE relapse.4 The oli-
gosymptomatic presentation of our patient could be
due to early diagnosis and treatment given our aware-
ness of this possible complication.4 Clinical improve-
ment started after initiating steroids, and the NMDAR
titers in CSF decreased in parallel. The MRI findings
observed at relapse are within the spectrum of HSVE-
related changes and did not represent new necrotic
lesions. Whether this postinfectious entity is caused
by mechanisms of mimicry or breakdown of immuno-
logic tolerance towards the NMDAR expressed by
damaged neurons in an inflamed environment is
unknown. Research is needed to address this issue.

This case also illustrates the necessity of testing for
NMDAR antibodies in post-HSVE relapses in adults.
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Comment:
Infection antedating autoimmunity—
Shared mechanisms in the brain?

Anti-NMDA receptor (NMDAR) encephalitis is a well-recognized
immunotherapy-responsive condition, often diagnosed in younger individuals with
characteristic clinical symptoms. In women, ovarian teratomas are frequently found
and thought to trigger the antibody response against the NMDAR by ectopically
expressing neuronal antigens. The present study describes the case of a patient with
HSV encephalitis (HSVE) who develops a second episode of neurologic abnormalities,
which is in fact NMDAR encephalitis.1

A recent study retrospectively described the high association of HSVE and
NMDAR antibodies and suggested that antibodies might explain persistent symp-
toms or relapses after viral clearance has been achieved.2 The temporal relation-
ship between infectious and autoimmune encephalitis in the present case suggests
that immunoglobulin G NMDAR antibodies may be part of a secondary immune
response to virus-induced neuronal damage. In this way, the case contributes sub-
stantively to the ongoing discussion about interdependent mechanisms of autoim-
munity and infection in the brain, although it is unclear whether immunoglobulin
A/immunoglobulin M isotype antibodies were also present.

Due to the prospective nature of this observation, the authors provide proof
that the association of HSVE andNMDAR antibodies has immediate relevance for
clinical decision-making. In particular, their data provide a rationale for the use of
steroids, and potentially further immunotherapy. It is possible that immediate
treatment in this case prevented the patient from developing the full multistage
clinical picture typical for NMDAR encephalitis.

Until now, autoantibodies were not routinely tested in acute HSVE, although
symptomatology of infectious and autoimmune brain diseases overlaps. Based on
the experience from this case report, however, NMDAR antibodies should cer-
tainly be measured when patients with HSVE relapse, as the test can offer a rele-
vant treatment option. If prospective series show that production of NMDAR (and
other?) antibodies is commonly stimulated after HSVE, steroids may be routinely
added to acyclovir in the context of HSVE.
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