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Abstract 
Introduction: Anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis is 
an important cause of encephalitis worldwide. While some cases are associated 
with neoplasms, in the remaining cases the etiology is unclear. Recent literature 
suggests that viral brain infections, mainly of the herpesviridae family, may be 
associated and/or trigger NMDAR encephalitis. Case Report: A 34-year-old 
woman with a 1-month-long history of progressive behavioral and language 
deterioration came to emergency department after a first unprovoked seizure 
followed by a focal status epilepticus. Brain computerized tomography was 
normal, but electroencephalography showed epileptiform activity over the left 
fronto-temporal region. She was admitted to the intensive care unit. Brain 
magnetic resonance imaging showed subtle T2 hypersignal in the parietal, 
fronto-opercular and insular regions. Cerebrospinal fluid (CSF) was positive for 
Epstein Barr virus (EBV) DNA whilst anti-NMDA antibodies were identified 
both in the CSF and blood. No tumors were detected after thorough investiga-
tion. Following intravenous steroids, plasma exchange and rituximab treatment 
she slowly improved being discharged home and at a 3-month follow-up she 
was sequels free. Conclusion: Despite the clear association between herpes vi-
rus simplex and NMDAR encephalitis, no such unequivocal relation has been 
reported for other virus, namely EBV. We report a case of NMDAR encephali-
tis which might be associated and triggered by EBV infection, identified by po-
lymerase chain reaction.  
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1. Introduction 

Anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis is a newly recog-
nized leading cause of encephalitis worldwide. It is characterized by subacute 
cognitive and behavioural symptoms, seizures, movement disorders and auto-
nomic instability [1] [2]. In young females it is commonly a paraneoplastic 
manifestation of ovarian teratoma, but in more than half of the cases the etiology 
is unclear [2]. Recent clinical data suggests a strong relationship between herpes 
simplex (HSV) 1and encephalitis NMDAR encephalitis. The same connection 
has been suggested for other viruses, but the paucity of cases hinders this asso-
ciation [3].  

We report a case of NMDAR encephalitis with Epstein Barr virus (EBV) iden-
tified by polymerase chain reaction (PCR).  

2. Case Report 

A 34-year-old woman patient with previously unremarkable medical history 
presented to the emergency department (ED) after a first unprovoked seizure 
followed by a focal status epilepticus. Her family reported progressive behavioral 
and language subtle changes over the previous month. In the ED, the patient had 
a brief complex motor seizure followed by subsequent generalized seizures in-
terspersed with depressed consciousness. Electroencephalography (EEG) re-
vealed several electrographic seizures in the left fronto-temporal region together 
with interspersed with continuous slow activity of the same area. Cerebrospinal 
fluid (CSF) showed 3 cells, normal proteins (0.40 g/L) and normal glucose levels 
(73 mg/dL).  

The patient was admitted in intensive care unit (ICU) medicated with leveti-
racetam and lacosamide leading to improvement of clinical seizures. Brain 
magnetic resonance imaging (MRI) showed subtle T2 hyperintensities and re-
stricted diffusion involving left parietal, fronto-opercular and insular corti-
co-subcortical regions (Figure 1).  

Cerebrospinal fluid EBV DNA revealed 900 copies per milliliter, but serum 
EBV IgM antibodies were negative. Other infectious agents were screened both 
in serum and CSF (syphilis, borrelia, herpes simplex, cytomegalovirus, varicel-
la-zoster and human immunodeficiency virus, cryptococcus, mycobacteria) but 
were all negative. A comprehensive autoimmune panel revealed no abnormali-
ties (anti-nuclear, anti-ds DNA, anti-cardiolipin, rheumatoid factor and an-
ti-thyroid antibodies). Eleven days after admission, high titers of anti-NMDA 
antibodies were found both in CSF and blood, favoring the diagnosis of au-
toimmune encephalitis. Extensive paraneoplastic screening was performed and  
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Figure 1. Axial T2—hipersinal involving left parietal, fronto-opercular and insular corti-
co-subcortical regions. 
 
proved to be normal, incluind thoracoabdominopelvic computed tomography 
scanning, pelvic MRI, breast ultrasound, human papilloma virus, CA-125 and 
onconeuronal antibodies. 

Clinically, the patient remained hemodynamic stable, expect for sinusal ta-
chycardia and diaphoresis. Neurologically, she was quite slow with non-fluent 
speech, some periods of agitation and some episodes of epileptic fits. Convul-
sions were controlled with an increased dose of levetiracetam and lacosamide, 
subsequently and gradually discontinued. Repeated serial EEGs detected no epi-
leptically activity, albeit slow and disorganizing activity, predominantly delta 
bush pattern with severe diffuse encephalopathy, compatible with NMDAR en-
cephalitis. 

Immunotherapy therapy was therefore started with a 5-day regimen of intra-
venous methylprednisolone followed six sessions of plasma exchange. After 17 
days without any meaningful improvement, the patient was started on rituximab 
weekly for four weeks. Soon after the patient started to improve but kept some 
periods of periods of agitation and visual hallucinations. Later, she was trans-
ferred to the neurology ward and a month afterwards she was discharged home 
on the way to complete recovery and normalization of the EEG. 

3. Discussion 

We report a case that an EBV encephalitis, which may have been associated 
with/ortriggered the occurrence of NMDAR antibodies, compromising the 
course of the disease. Initially, when NMDAR encephalitis was first described by 
Dalmau et al. in 2007, it was typical of young females presenting with prominent 
changes of behaviour, psychosis, seizures, abnormal movements, autonomic 
dysfunction and coma in association with ovarian teratomas [3] [4]. Therefore, 
it was postulated that such tumors may exhibit nervous system-restricted anti-
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gens whose anti-tumor autoimmunity cross-reacting with the cognate brain 
protein, would be the underlying mechanism leading to the encephalitis [3]. 
Currently, present literature review still points to the female predominance of 
NMDAR encephalitis, although some 40% - 80% of the patients carry no tumor 
at the time of diagnosis, with recent findings suggesting that viral brain infec-
tions may be another major cause for the development of autoimmune encepha-
litis [5] [6] [7]. 

The association of herpes simplex 1 (HSV) and NMDAR antibodies has been 
repeatedly documented. More recently, it has been suggested that other viruses 
such as varicella zoster, citomegalovirus, human herpes virus 6, enterovirus, 
adenovirus and human immunodeficiency virus, may also inducebrainstem en-
cephalitis. However, much less is known about similar associations with these 
viruses and neurone surface antibodies and the role of EBV on this matter re-
mains somewhat unclear [3] [4] [5] [8]. 

One case report has purposed EBV infection to be associated with an-
ti-NMDA receptor encephalitis in spite of EBV DNA being absent in the CSF 
but, nevertheless, substantiated by positive IgM EBV antibodies in the blood [9]. 
Furthermore, data from the Mayo Clinic Virology and Neuroimmunology clini-
cal laboratories points to the frequent coexistence of herpes viruses, namely 
EBV, and autoantibodies in patients with encephalitis (whether herpetic or au-
toimmune) inferring that the simultaneous presence of both, antoantibodies and 
herpes virus DNA, in encephalitis CSF may, in some patients, be responsible for 
the development of parainfections autoimmunity secondary to viral CNS infec-
tion (usually HSV encephalitis) [10]. 

Our case shows the association of EBV infection, confirmed by polymerase 
chain reaction (PCR) and NMDAR encephalitis, with no evidence of tumor as 
potential trigger. The pathophysiology of NMDAR encephalitis remains obscure. 
The herpes groups are neurotropic viruses with the potential to generate in-
flammatory responses, either upon limbic structures or in the brain stream, as in 
our case, leading to the release NMDAR epitopes into the immune system, 
breaking down tolerance and initiating autoimmune reactivity [4]. Mathew J. 
Kelly et al. have advanced that patients with bacterial meningitis have a very 
high prevalence of EBV in their serum and CSF with increased mortality. They 
propose that EBV plays a causative role and that EBV load is a better predictor 
of outcome rather than the sole presence of the virus per se. The resulting in-
flammation and the immune-mediated damage processes dictate the poor out-
come [9]. Notably, in our patient, the autoantibodies and the virus genetic ma-
terial were detectable at the beginning of the disease, suggesting that autoantibo-
dies may also be an early event in viral encephalitis. This way, the viral destruc-
tion starts much earlier preceding clinical symptoms and allowing the immune 
system to mount an adequate antibody response. In our belief, another alterna-
tive might be that latent neurotropic virus may be reactivated as a consequence 
of CNS inflammation, and that the whole cascate of autoimmune mechanisms 
may then be triggered in response to the viral infection.  
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In summary, that despite the clear association between HVS and NMDAR 
encephalitis, no such unequivocal relation has been reported for other viruses. 
We are reporting a case of NMDAR encephalitis which might have been trig-
gered by EBV infection identified by PCR. That way, we can understand that 
EBV seems to be implicated in patients with anti-NMDA receptor antibody en-
cephalitis but its role is elusive and it needs to be further evaluated. 
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