
九州大学学術情報リポジトリ
Kyushu University Institutional Repository

A case report of anti-N-methyl-d-aspartate
receptor encephalitis with chromosomally
integrated human herpesvirus 6

Iwao, Kazunori
Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu
University

Watanabe, Mitsuru
Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu
University

Mukaino, Takahiko
Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu
University

Fujii, Takayuki
Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu
University

他

https://hdl.handle.net/2324/6786938

出版情報：Neurology and Clinical Neuroscience. 11 (1), pp.52-54, 2022-10-27. Wiley
バージョン：
権利関係：This is the peer reviewed version of the following article, which has been published
in final form at publisher's page.（See Related URI） This article may be used for non-
commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-Archived
Versions. This article may not be enhanced, enriched or otherwise transformed into a
derivative work, without express permission from Wiley or by statutory rights under applicable
legislation. Copyright notices must not be removed, obscured or modified. The article must be
linked to Wiley’s version of record on Wiley Online Library and any embedding, framing or
otherwise making available the article or pages thereof by third parties from platforms,
services and websites other than Wiley Online Library must be prohibited.





Iwao-1 
 

 

Case report 1 

A case report of anti-N-methyl-D-aspartate receptor encephalitis with 2 

chromosomally integrated human herpesvirus 6 3 

 4 

Short running title: anti-NMDAR encephalitis with ciHHV6 5 

 6 

Authors: 7 

Kazunori Iwaoa, Mitsuru Watanabea, Takahiko Mukainoa, Takayuki Fujiia, Ryo 8 

Yamasakia, Noriko Isobea 9 

 10 

Affiliations: 11 

aDepartment of Neurology, Neurological Institute, Graduate School of Medical 12 

Sciences, Kyushu University, Fukuoka 812-8582, Japan 13 

 14 

E-mail addresses: 15 

Kazunori Iwao, kazunori.iwao189@gmail.com;  16 

Mitsuru Watanabe, watanabe.mitsuru.295@m.kyushu-u.ac.jp;  17 

Takahiko Mukaino, mukaino.takahiko.254@m.kyushu-u.ac.jp;  18 

Takayuki Fujii, fujii.takayuki.990@m.kyushu-u.ac.jp;  19 

Ryo Yamasaki, yamasaki.ryo.510@m.kyushu-u.ac.jp;  20 

Noriko Isobe, isobe.noriko.342@m.kyushu-u.ac.jp 21 

 22 

Corresponding Author: 23 



Iwao-2 
 

 

Noriko Isobe, MD, PhD 1 

Professor and Chairperson 2 

Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, 3 

Kyushu University 4 

3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan 5 

Phone: +81-92-642-5340 6 

Fax: +81-92-642-5352 7 

E-mail: isobe.noriko.342@m.kyushu-u.ac.jp 8 

 9 

Manuscript details: 10 

Title character count: 114 characters  11 

Character count of short running title: 36 (≤ 40) 12 

Word count of abstract: 113 words (≤ 150) 13 

Word count of paper: 114+645+227=986 words (≤ 1000 including abstract and 14 

references) 15 

Number of references: 8 (≤ 10) 16 

Number of tables and figures: 1 (≤ 1) 17 

Supplementary Figure: 1 18 

  19 



Iwao-3 
 

 

ABSTRACT 1 

Chromosomally integrated human herpesvirus 6 (ciHHV6) is a condition where HHV6-2 

DNA is integrated into the host germline genome. ciHHV6 can be misdiagnosed as 3 

active HHV6 infection. We report a 30-year-old woman presenting with psychological 4 

symptoms without a history of immunodeficiency. She had an ovarian teratoma and 5 

anti-N-methyl-D-aspartate receptor (NMDAR) antibodies in the cerebrospinal fluid 6 

(CSF) with HHV6-DNA in the serum and CSF. The final diagnosis was anti-NMDAR 7 

encephalitis and ciHHV6 because laparoscopic oophorectomy and immunotherapy 8 

ameliorated her symptoms and HHV6-DNA was detected in her oral mucosa cells. This 9 

case suggests the need to assess whether HHV6-DNA is related to infection or ciHHV6 10 

when HHV6-DNA is detected in the CSF of patients with encephalitis. 11 

 12 

Keywords: anti-N-methyl-D-aspartate receptor encephalitis, autoimmune encephalitis, 13 

case report, cerebrospinal fluid, chromosomally integrated human herpesvirus 6 14 

 15 
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1. Introduction 1 

Anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis is an autoimmune-2 

mediated disorder characterized by cerebrospinal fluid (CSF) antibodies against 3 

NMDAR and complex neuropsychiatric symptoms, such as psychosis, seizures, 4 

abnormal movement, and impaired consciousness.1 5 

 Human herpesvirus 6 (HHV6) can cause encephalitis, especially in 6 

immunocompromised patients.2 Clinical symptoms of HHV6 encephalitis are similar to 7 

those of anti-NMDAR encephalitis.1,3 However, about 1% of the population is born with 8 

chromosomally integrated HHV6 (ciHHV6), wherein the entire HHV6 genome is 9 

inserted into the telomere of a chromosome in every cell.2 ciHHV6 has not been proven 10 

to cause encephalitis; therefore, it is important to distinguish active HHV6 infection 11 

from ciHHV6 when HHV6-DNA is detected in patients with encephalitis. 12 

Here, we describe a case with CSF positive for anti-NMDAR antibodies and 13 

HHV6-DNA, who was finally diagnosed with anti-NMDAR encephalitis and ciHHV6. 14 

 15 

2. Case report 16 

A 30-year-old woman developed subacute restlessness, confusion, and 17 

headache on Day 0. She inexplicably jumped from the second floor of her house on Day 18 

39. She was taken to an emergency hospital and transferred to a psychiatric hospital 19 

because of delusion. Aripiprazole and flunitrazepam did not improve her symptoms. 20 

Electroencephalography (EEG) showed generalized slow waves and CT showed an 21 

ovarian teratoma in her left ovary (Figure 1A). Because autoimmune encephalitis (AIE) 22 

was suspected, she was transferred to our hospital on Day 67 with disorientation, visual 23 
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hallucination, persecutory delusion, delusional mood, mood lability, and agitation. She 1 

had no history of medical problems and no focal neurologic deficits. No high fever nor 2 

meningeal signs were observed. Mild pleocytosis, hyperproteinemia, and anti-NMDAR 3 

antibodies were observed in her CSF. Serum and CSF were positive for HHV6-DNA 4 

(1,500,000 and 8,100 copies/mL, respectively) but negative for other herpesvirus DNA. 5 

EEG showed a diffuse background slowing without paroxysmal activity 6 

(Supplementary Figure 1A) and brain MRI was normal (Figure 1B, C). 7 

Considering the possibilities of HHV6 encephalitis and anti-NMDAR 8 

encephalitis, she was treated with antiviral agents and intravenous methylprednisolone 9 

followed by intravenous immunoglobulin. Laparoscopic oophorectomy for the left 10 

ovarian tumor was performed on Day 82. Subsequent plasma exchange ameliorated her 11 

symptoms. The cell numbers and protein levels in the CSF decreased to almost normal 12 

levels and her EEG became normal (Supplementary Figure 1B). Despite 6 weeks of 13 

ganciclovir treatment, blood and CSF remained positive for HHV6-DNA. Subsequently, 14 

her oral mucosa cells were also positive for HHV6-DNA. Discontinuation of 15 

ganciclovir treatment did not aggravate her symptoms. Finally, she was diagnosed with 16 

definite anti-NMDAR encephalitis and ciHHV6 (Figure 1D).3-5 17 

 18 

3. Discussion 19 

This is the first report of a case of anti-NMDAR encephalitis with ciHHV6. 20 

Individuals with ciHHV6 have high viral DNA levels in the blood and CSF, which can 21 

lead to ciHHV6 being misdiagnosed as active HHV6 infection and unnecessary antiviral 22 

treatment being given.3,6 Therefore, when HHV6-DNA is detected in the CSF of 23 

patients with encephalitis, ciHHV6 should be excluded by measuring HHV6-DNA in 24 
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hair follicles or oral mucosa cells.3,5 Moreover, other possible etiologies such as AIE 1 

should be assessed. Our patient had no history of immunodeficiency. Her symptoms and 2 

clinical course did not differ from typical anti-NMDAR encephalitis.1 Furthermore, CSF 3 

and serum remained positive for HHV6-DNA even after ganciclovir treatment and 4 

clinical recovery. Taken together with the mucosa cell results, we concluded that she 5 

had ciHHV6. 6 

Recent studies reported that herpes simplex encephalitis triggers anti-NMDAR 7 

encephalitis1 and that other herpesviruses may trigger AIE.7,8 Linnoila et al. reported 8 

three patients with encephalitis possessing HHV6-DNA and autoantibodies (one of 9 

them had anti-NMDAR antibodies) in the CSF,7 but did not specify whether they had 10 

HHV6 infection or ciHHV6. Niehusmann et al. reported a patient with anti-glutamic 11 

acid decarboxylase antibody-positive encephalitis, ciHHV6, and active HHV6 infection 12 

assessed by transient HHV6-IgM positivity.8 HHV6-IgM was not measured in our case 13 

because positivity for HHV6-IgM does not necessarily reflect infection and is not 14 

required to diagnose HHV6 encephalitis.2,3 15 

In conclusion, HHV6-DNA can be detected in patients with AIE, and the 16 

possibility of ciHHV6 should be considered. 17 

  18 
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Figure Legend 

FIGURE 1 

(A) Axial image of a CT scan shows fat attenuation within a cyst with calcification in 

the left ovary (yellow arrow). (B) Fluid attenuated inversion recovery and (C) diffusion-

weighted brain MRI images taken on Day 48 show no abnormal findings. (D) Summary 

of the clinical course of the patient, polymerase chain reaction (PCR) analysis of human 

herpesvirus 6 (HHV6)-DNA, and cerebrospinal fluid (CSF) findings are shown. The 

onset of symptoms was set as Day 0. Following the subacute development of 

restlessness, confusion, and headache, she jumped from the second floor of her house 

on Day 39. On Day 67, she was transferred to our hospital. The patient had delusions, 

mood lability, and agitation. The Glasgow Coma Scale was 14 with disorientation. Her 

blood test was normal. In her CSF, the cell numbers and protein levels were elevated, 

and oligoclonal IgG bands and anti-NMDAR antibodies were positive. She was treated 

with intravenous methylprednisolone (IVMP) followed by intravenous immunoglobulin 

(IVIg) and acyclovir (ACV). After HHV6-DNA was detected in the CSF and serum, 

ACV was switched to ganciclovir (GCV) on Day 76. Laparoscopic left oophorectomy 

was performed on Day 82, and the pathological diagnosis of the left ovary was mature 

cystic teratoma. After the surgery, plasma exchanges (PLEX) were performed five 

times, and finally, her psychological symptoms resolved completely, except for slight 

short-term memory impairment. However, HHV6-DNA remained positive in the CSF 

and serum. After detecting HHV6-DNA in oral mucosa cells, she was confirmed to have 

chromosomally integrated HHV6, and GCV treatment was discontinued. Her symptoms 

have been stable for more than one year since the GCV discontinuation. 

Abbreviation: R, right 
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Supplementary Figure 1 

Electroencephalography (EEG) findings of the patient: bipolar montage. (A) EEG 

performed on Day 69 shows diffuse background slowing without any paroxysmal 

activities (before treatment). (B) EEG performed on Day 104 shows normal background 

activity (after treatment). 


