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【 CASE REPORT 】

Acute Meningoencephalitis after COVID-19 Vaccination in
an Adult Patient with Rheumatoid Vasculitis

Joe Senda 1, Ryosei Ashida 2,3, Kyoko Sugawara 4 and Katsuhiro Kawaguchi 2,5

Abstract:
We herein report a 72-year-old woman with rheumatoid vasculitis who exhibited a depressed level of con-

sciousness after receiving the first dose of the Pfizer-BioNTech mRNA BNT162b COVID-19 vaccine and

was diagnosed with meningoencephalitis. Although there was no confirmatory examination, the diagnosis was

based on magnetic resonance imaging (MRI) findings and etiological assessments, including microbiological

and autoimmune investigations. Both intravenous steroid pulse and gammaglobulin therapies alleviated the

patient’s symptoms, and the MRI findings improved. Although the efficacy of COVID-19 vaccination has

been widely accepted, such neurologic complications might occur in patients with rheumatoid diseases or

vasculitis syndromes.
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Introduction

Vaccines to prevent coronavirus disease 2019 (COVID-19)

infection with severe acute respiratory syndrome coronavirus

2 (SARS-CoV-2) are considered the most promising ap-

proach for controlling the pandemic. At the time of writing,

two vaccines have been approved in Japan: the mRNA BNT

162b2 Pfizer-BioNTech (Pfizer COVID-19 vaccine) (1) and

the mRNA 1273 Moderna (2). While the safety of many of

these vaccines has been assessed in clinical trials and post-

marketing product surveillance, monitoring of authorized

vaccines continues to highlight problems or side effects that

were not originally detected.

Medical issues due to vaccines, if present, tend to emerge

early in the vaccination program when they can be identified

and addressed. Common systemic signs and symptoms, such

as a fever, fatigue, headache, chills, myalgia and arthralgia,

can occur following COVID-19 vaccination; however, most

systemic postvaccination signs and symptoms are mild to

moderate in severity, occur within the first three days of

vaccination and resolve within one to two days of the on-

set (1, 3). Recently, relatively serious side-effects of Pfizer

COVID-19 postvaccination, such as pericarditis and myo-

carditis, have been reported (4, 5). In addition, to our

knowledge, meningoencephalitis after receiving the Pfizer

COVID-19 vaccine has been reported in four cases to

date (6-9). However, MRI findings were not described for

these cases, and all patients were diagnosed with aseptic

meningitis.

We herein describe the first reported case of acute menin-

goencephalitis with rheumatoid vasculitis following receipt

of the first dose of the Pfizer COVID-19 vaccine.

Case Report

A 72-year-old Japanese woman presented to the emer-

gency department with a depressed level of consciousness

[Glasgow Coma Scale (GCS) E3M2V4]. She had received

her first dose of the Pfizer COVID-19 vaccine three days

prior to presentation. After the vaccination, she had com-

plained of general fatigue and headache but no signs or

１Department of Neurology and Rehabilitation, Komaki City Hospital, Japan, ２Department of General Internal Medicine, Komaki City Hospital,

Japan, ３Department of Endocrinology and Diabetes, Tokai Central Hospital, Japan, ４Department of Dermatology, Komaki City Hospital, Japan

and ５Department of Cardiology, Komaki City Hospital, Japan

Received: October 11, 2021; Accepted: February 1, 2022; Advance Publication by J-STAGE: March 12, 2022

Correspondence to Dr. Joe Senda, joesenda@gmail.com



Intern Med 61: 1609-1612, 2022 DOI: 10.2169/internalmedicine.8815-21

1610

symptoms of myalgia, arthralgia or any skin change. She

had a history of rheumatoid vasculitis that had been pa-

thologically diagnosed from a skin biopsy for the purpura as

petechiae of her legs in 2015. Her serum laboratorial abnor-

malities at the time had included increased matrix metallo-

proteinase 3 (MMP-3) (304.8 ng/mL, normal 17.3-59.7),

anti-cyclic citrullinated peptides (CCP) antibody (<0.6 U/

mL, normal <0.6) and immunoglobulin (Ig) G-rheumatoid

factor (RF) (2.4, normal <2), but she had no rheumatoid ar-

thritis symptoms. She had continuously taken prednisolone

at 6 mg daily but had no history of any other immunosup-

pressive medications. In addition, she had a history of diabe-

tes mellitus and hyperlipidemia and was taking sitagliptin 50

mg daily and atorvastatin 10 mg daily.

A physical examination revealed that her vital signs were

normal with blood pressure of 112/73 mmHg, heart rate of

96 beats/min and respiratory rate of 19 breaths/min. A neu-

rological examination found no motor laterality or patho-

logical reflexes, except for her decreased level of conscious-

ness. Laboratory screening revealed normal values in leuko-

cytes (7,500 cells/μL) and a slight increase in the C-reactive

protein (CRP) level (3.96 mg/dL). Endocrine examinations

revealed no abnormalities in the thyroid (thyroid-stimulating

hormone: 1.521 μIU/mL, free-T3: 1.80 pg/mL, free-T4: 0.96

ng/dL) or adrenal gland (cortisol: 4.28 μg/dL, adrenaline: 12

pg/mL) function. Blood coagulation tests showed a slightly

increased D-dimer level (2.7 μg/mL, normal <1). A nasopha-

ryngeal swab was taken, and SARS-CoV-2 ribonucleic acid

(RNA) was not detected by reverse transcription polymerase

chain reaction (RT-PCR) (10). Serum levels relevant to rheu-

matoid vasculitis included MMP-3 of 67.4 ng/mL, anti-CCP

antibody of <0.6 U/mL and IgG-RF of 1.2. Diagnostic lum-

bar puncture was performed, and turbid yellow cerebrospinal

(CSF) fluid was collected with an opening pressure of 15

mmHg (normal 8-15 mmHg). An examination of the CSF

revealed a cell count of 4 cells/mm3 (all mononuclear leuko-

cytes), an increased protein level of 173.2 mg/dL and a nor-

mal glucose level of 72.3 mg/dL, with a plasma glucose

level of 108 mg/dL. The patient’s IgG index was elevated to

1.13 (normal <0.66).

At that time, this case was diagnosed as uncommon men-

ingoencephalitis, and the patient was immediately started on

both intravenous immunoglobulin (70 mg by continuous in-

fusion for 24 hours) and methylprednisolone (1,000 mg/

daily for 3 days and continuously 500 mg/daily for 2 days).

The next day, her level of consciousness had improved re-

markably. At a later date, culture analyses of both the blood

and CSF showed no abnormalities on PCR for varicella

zoster, herpes simplex or cytomegalovirus.

Magnetic resonance imaging (MRI; 1.5T Siemens MAG-

NETOM Aera, Munich, Germany) on the first hospital day

revealed high signals at the surface of the cerebral cortex es-

pecially and in the white matter of the bilateral frontotempo-

ral areas on diffusion-weighted imaging (DWI), with signals

being particularly strong on the right side compared with the

left side (Fig. 1A). Fluid-attenuated inversion recovery

(FLAIR) images showed an abnormal signal in both the

cerebral gray and white matter and diffuse cerebral cortex

swelling in the bilateral frontotemporal areas, which was

also stronger on the right side than on the left side

(Fig. 1B). Magnetic resonance angiography did not reveal

any abnormalities in the brain. Gadolinium-enhanced MRI

was not performed because of her history of allergic reac-

tion to contrast medium.

There were no indicators of any other autoimmune dis-

ease except for rheumatoid vasculitis; serum anti-neutrophil

cytoplasmic antibodies (ANCA) of both myeloperoxidase

(MPO) and proteinase3 (PR3), IgG4 antibody, myelin basic

protein and oligoclonal IgG bands in the CSF were ob-

served. An electroencephalogram showed wide-range slow

waves on both sides of the front-temporal areas but no form

of epileptic activity. The patient’s symptoms improved rap-

idly after the administration of intravenous immunoglobulin

and methylprednisolone. No additional antibiotic, antiviral

or antifungal medications were used during the in-hospital

period. We did not perform a biopsy because of the high

risk of perioperative complications.

Two months later, follow-up MRI showed the disappear-

ance of high signals at the surface of the cerebral cortex and

white matter on DWI (Fig. 2A) and improvements in the ab-

normal signals in the cerebral gray and white matter as well

as diffuse cerebral cortex swelling on FLAIR images

(Fig. 2B).

Discussion

We herein report a case involving an adult patient with

meningoencephalitis following the first dose of the Pfizer-

BioNTech mRNA BNT162b COVID-19 vaccine that was di-

agnosed based on MRI findings.

Meningoencephalitis may be caused by several disorders,

including viral/bacterial/fungus infections or autoimmune

diseases (11). In this case, clinical and laboratory examina-

tions showed no indications of an underlying structural

cause of meningoencephalitis except for her history of rheu-

matoid vasculitis, suggesting that this rheumatoid disease

might have been, to some extent, associated with this men-

ingoencephalitis. The MRI findings were suggestive of rheu-

matoid meningoencephalitis (12, 13). However, this case did

not have a high activity of rheumatoid disease at that time,

especially regarding anti-CCP antibodies. Rheumatoid men-

ingoencephalitis is a rare manifestation of rheumatoid dis-

eases, but its existence has recently become recognized. It is

characterized by inflammatory CSF and radiological evi-

dence of meningeal enhancement with or without underlying

parenchymal signal changes. Many of these cases indicate

that rheumatoid meningitis can co-exist with high levels of

anti-CCP antibodies in both the serum and CSF (12-14).

Approximately a dozen cases of meningoencephalitis after

COVID-19 infection have been reported at this

time (15, 16), and in some of these cases, SARS-CoV-2 has

been detected in the CSF. However, our case did not result
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Figure　1.　Magnetic resonance imaging on the first hospital day revealed high signals, particularly 
on the surface of the cerebral cortex as well as in the white matter in the bilateral frontotemporal 
areas, with signals being stronger on the right side than on the left side on diffusion-weighted imaging 
(DWI) (A). Fluid-attenuated inversion recovery (FLAIR) images showed abnormal signals in both the 
cerebral gray and white matter, and diffuse cerebral cortex swelling (arrowhead) was noted in the 
bilateral frontotemporal areas, also being stronger on the right side than on the left side (B). R: right, 
L: left

Figure　2.　Magnetic resonance imaging two months later revealed no abnormalities on diffusion-
weighted imaging (DWI) (A) and fluid-attenuated inversion recovery (FLAIR) images (B). R: right, 
L: left
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from COVID-19 infection and differed markedly from these

previous reports in terms of the clinical course.

Once the Pfizer COVID-19 vaccine has been injected, the

vaccine particles interact with cells and fuse to them, releas-

ing mRNA. The cell’s molecules then read the sequence and

present fragments of the spike protein on their surface.

When helper T cells detect these fragments, they can raise

the alarm and help marshal other immune cells to fight the

COVID-19 infection. Other immune agents, such as B cells,

also interact with the coronavirus spikes on the surface of

vaccinated cells and free-floating spike protein fragments (17).

Previous reports have suggested that the molecular mimicry

triggered by the protein generated through immunization can

result in autoimmune meningitis, whereby the vaccine-

generated S1 protein might cause a breach of the blood-

brain barrier and result in aseptic meningitis (6, 7).

The inflammation of rheumatoid meningoencephalitis is

commonly characterized by infiltration of CD3-positive T

cells, B lymphocytes, plasma cells, multinucleated giant

cells, macrophages, necrotizing granulomas and fibrosis

along with astrocytosis in the adjacent neural paren-

chyma (18, 19). However, the definite pathological mecha-

nism has not yet been elucidated. Based on our findings, we

speculate that the post-COVID-19-vaccination immune sys-

tem might evoke the disease state to rheumatoid meningoen-

cephalitis.

The present case is also the first report of an adult patient

with meningoencephalitis after COVID-19 vaccination that

was associated with rheumatoid disease. Why neurological

deficits may suddenly arise following COVID-19 vaccina-

tion remains unclear; pathological and immunological

mechanisms, such as rheumatoid vasculitis via direct effects

or inflammation accompanying the effects of vaccination,

are commonly suggested. In the present study, we did not

measure the level of anti-myelin oligodendrocyte glycopro-

tein (MOG) antibody, which is an indicator of acute dis-

seminated encephalomyelitis (ADEM) (20). It is also contro-

versial that a full recovery from meningoencephalitis can be

achieved using immunoglobulins, which were not used in

previous reports of the treatment of rheumatoid meningoen-

cephalitis (12-14). The same clinical course may be ob-

served with other types of meningoencephalitis after

COVID-19 vaccination. Thus, further investigations will be

required to determine the most appropriate treatment strat-

egy for cases such as the one described in this report.

Written informed consent was obtained from the patient for

publication of this case report and any accompanying images.
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