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【 CASE REPORT 】

Aseptic Meningitis-retention Syndrome Associated with
Tocilizumab in a Patient with Idiopathic Multicentric

Castleman Disease

Akira Arakawa 1, Masaki Iizuka 1, Shunichi Matsuda 1, Erika Matsubara 2, Hiroki Yamazaki 2,

Noritada Yoshikawa 2, Hirotoshi Tanaka 2 and Toshihiro Yoshizawa 1

Abstract:
This is the first report of tocilizumab-associated meningitis-retention syndrome in a patient with idiopathic

multicentric Castleman disease. A 57-year-old man presented with headache, nuchal rigidity, impaired con-

sciousness, pyramidal tract signs and urinary retention. A cerebrospinal fluid examination revealed increased

cell counts and protein levels. These symptoms were improved by intravenous methylprednisolone.

Tocilizumab-associated meningoencephalitis has been reported in patients with rheumatoid arthritis and juve-

nile idiopathic arthritis but not with multicentric Castleman disease. This case presents evidence of the in-

creased probability of meningitis as a neurological complication of tocilizumab administration.
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Introduction

Tocilizumab (TCZ) is a recombinant humanized monoclo-

nal antibody targeting the interleukin-6 (IL-6) receptor that

effectively treats multiple autoimmune diseases, including

rheumatoid arthritis (RA) (1) and juvenile idiopathic arthritis

(JIA) (2), which are chronic systemic inflammatory diseases

caused by the overexpression of several cytokines, including

IL-6.

Furthermore, TCZ has been approved for treating idi-

opathic multicentric Castleman disease (iMCD) (3), which is

a systemic lymphoproliferative disease characterized by a fe-

ver, multiple arthritis, and multiple lymphadenitis. Its patho-

genesis is considered to involve the overproduction of IL-6

by B cells in the germinal centers of hyperplastic lymph

nodes.

There have been two recent cases of meningoencephalitis

and recurrent meningitis following TCZ administration (4),

with RA and JIA as the underlying conditions. However,

cases with iMCD have not been reported. This case report

describes a patient with iMCD who presented with

meningitis-retention syndrome (MRS) following TCZ ad-

ministration and suggests the increased probability of men-

ingitis as a complication of TCZ administration.

Case Report

We herein report a 57-year-old man with iMCD. The dis-

ease onset had occurred at 53 years old, involving a fever,

multiple arthritis, and multiple lymphadenitis.

Fluorodeoxyglucose-positron emission tomography revealed

an abnormal accumulation in the lymph nodes. A biopsy

was performed for an inguinal lymph node. A diagnosis of

iMCD (plasma cell type) was made based on the presence

of plasma cell infiltration with a preserved lymph node

structure as well as negative HIV and HHV-8 immunoreac-

tivity. Considering the possibility of multiple organ involve-

ment and a high disease activity, TCZ (8 mg/kg/month) was

introduced with a sufficient treatment response; furthermore,
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Table　1.　Laboratory Findings in This Case.

WBC (×103/μL) 6.8 IgA (mg/dL) 145 CSF examination

RBC (×104/μL) 498 IgM (mg/dL) 65 Cell counts (/μL) 37

Hemoglobin (g/dL) 15.8 C3 (U/mL) 95 Lymphocyte (/μL) 34

Platelet (×104/μL) 26.5 C4 (U/mL) 16.0 Monocyte (/μL) 3

Albumin (g/dL) 4.4 CH50 (U/mL) 37 Total protein (mg/dL) 84

BUN (mg/dL) 12.6 Anti-nuclear antibody - Glucose (mg/dL) 48 (serum 132)

Creatinine (mg/dL) 0.69 Anti-SS-A antibody - Albumin (mg/dL) 46.4

AST (U/L) 20 Anti-SS-B antibody - IgG (mg/dL) 5.3

ALT (U/L) 37 MPO-ANCA - IgG index 0.54

LDH (U/L) 239 PR3-ANCA - Cytology Class II

HbA1c (NGSP) (%) 5.6 CMV-IgG/IgM -/- Culture -

Na (mEq/L) 127 HSV-IgG/IgM -/-

K (mEq/L) 4.1 VZV-IgG/IgM +/-

CRP (mg/dL) <0.30 EBV-IgG/IgM -/-

ESR (mm/hr) 1 T-SPOT -

IgG (mg/dL) 936 β-D glucan -

WBC: white blood cell, RBC: red blood cell, BUN: blood urea nitrogen, AST: aspartate amino-transferase, ALT: alanine 

aminotransferase, LDH: lactate dehydrogenase, Na: sodium, K: potassium, CRP: C-reactive protein, ESR: erythrocyte 

sedimentation rate, Ig: immunogloblin, C3: Complement component 3, C4: Complement component 4, CH50: 50% hemo-

lytic complement activity, MPO-ANCA: myeloperoxidase-anti-neutrophil cytoplasmic antibodies, PR3-ANCA: protein-

ase-3-anti-neutrophil cytoplasmic antibodies, CMV: Cytomegalovirus, HSV: herpes simplex virus, VZV: varicella zoster 

virus, EBV: Epstein-Barr virus, CSF: cerebrospinal fluid

oral prednisolone 10 mg/day (0.15 mg/kg/day) was added to

treat the remaining lymphadenitis and arthritis. Oral predni-

solone was gradually reduced to 2 mg/day for the subse-

quent 3 years, with the TCZ dose being maintained. The pa-

tient received TCZ for three years, and the final TCZ ad-

ministration had been performed two weeks before admis-

sion.

The patient presented with a fever >38℃, and fatigue

lasting for a few days. To avoid relative corticosteroid insuf-

ficiency, oral prednisolone was increased to 15 mg/day. In-

travenous meropenem (0.5 g every 8 hours) was adminis-

tered as a probabilistic treatment for 5 days. Moreover, cele-

coxib (400 mg/day) was introduced for antifebrile purposes.

However, the patient showed a poor response. Headache,

nuchal rigidity, and urinary retention appeared, so a urinary

catheter was introduced. Since central nervous system in-

volvement was suspected, the patient was transferred to our

department.

In addition to headache and fatigue, a neurological exami-

nation revealed nuchal rigidity, mild disturbance of con-

sciousness (JCS I-3, E4V4M6), pyramidal tract signs (in-

creased tendon reflexes of extremities, positive Babinski and

Chaddock signs), and urinary retention. A serum examina-

tion did not reveal autoimmune or infectious diseases. A

cerebrospinal fluid (CSF) examination demonstrated in-

creased cell counts (37/μL) with lymphocyte predominance

(91%), increased protein levels (84 mg/dL), and mildly de-

creased glucose levels (48 mg/dL, 132 mg/dL in serum).

The IgG index was 0.54. Cytology and bacteriological ex-

amination results were unremarkable (Table 1).

There were no abnormal brain or spine findings on

contrast-enhanced Magnetic resonance imaging. Electroen-

cephalography showed diffuse θ waves that were predomi-

nant in the parieto-occipital region. Truncal computed to-

mography revealed no mass lesions, including swollen

lymph nodes.

Probabilistic treatment was continued using intravenous

acyclovir (625 mg every 8 h) and ceftriaxone (2 g/day) for

10 days, with the patient showing a poor response. Nuchal

rigidity and unconsciousness gradually worsened. A CSF ex-

amination 10 days after admission revealed an increased

protein level (147 mg/dL) and IgG index (0.75), with

slightly decreased cell counts (18/μL).

Because an immune-mediated mechanism was suspected,

intravenous methylprednisolone therapy (500 mg/day for 3

days and 1,000 mg/day after 1 week for 3 days) was started.

The patient showed a sufficient response with rapid im-

provement of his fatigue, headache, and nuchal rigidity; in

addition, his consciousness became clear. A CSF examina-

tion revealed decreased protein levels (76 mg/dL) and a re-

duced IgG index (0.63). The α waves were predominant in

the electroencephalogram. The patient became able to uri-

nate on his own.

Following the introduction of an increased oral predniso-

lone dose (30 mg/day), the patient was discharged without

neurological deficits (Figure). His iMCD has remained well

controlled for two years since his discharge without TCZ

administration.

Discussion

We encountered a patient with MRS following TCZ ther-

apy for iMCD. There were several possible causes of the

meningitis in our patient.
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Figure.　Clinical course of the patient. mPSL: methylprednisolone, PSL: prednisolone, ACV: acyclo-
vir, CSF: cerebrospinal fluid

First, the most common cause of aseptic meningitis is in-

fection, including herpes simplex virus or varicella-zoster vi-

rus infection. However, these causes were excluded through

serological examinations. In addition, other infectious causes

were unlikely although not completely ruled out, given the

remarkable response to intravenous methylprednisolone ther-

apy. Second, there was the possibility of immune-mediated

mechanisms, including systemic collagen diseases or para-

doxical TCZ reactions involving drug-induced systemic lu-

pus erythematosus. However, laboratory examination find-

ings did not support any of these possibilities. Third, regard-

ing iMCD itself, some case reports have indicated cere-

brovascular involvement, including ischemic stroke (5) and

subarachnoid hemorrhaging (6); however, there have been

no reports of the involvement of meningitis.

Drug-induced aseptic meningitis (DIAM) seemed most

plausible cause in the present patient. Causative drugs for

DIAM include nonsteroidal anti-inflammatory drugs, antibi-

otics, immunosuppressive or immunomodulatory drugs, and

antiepileptic drugs (7). Recently, monoclonal antibodies, in-

cluding infliximab (8), which targets tumor necrosis factor,

and efalizumab (9), which targets CD11 molecules on the T-

cell surface, have been recognized as causative drugs for

DIAM (10). Candidate drugs included TCZ, meropenem,

and celecoxib. TCZ was selected since it was the only can-

didate drug prescribed before the meningitis onset, although

other drugs may have contributed to the prolongation of the

meningitis.

Although MRS has a good prognosis, its prevalence and

pathogenesis remain unclear (11), and drug-induced MRS

has been rarely reported (12). Further research on this syn-

drome is needed, especially concerning cases of drug-

induced MRS.

The mechanism underlying the neurotoxicity of TCZ

might involve elevated IL-6 levels in the central nervous

system. First, TCZ binds to the IL-6 binding site of human

IL-6 receptor and competitively inhibits IL-6 signaling. This

leads to increased serum levels of IL-6 due to the reduction

in its receptor-mediated clearance (13). Second, the IL-6

levels in CNS are elevated by direct transit of IL-6 via pro-

duction in the periphery and trafficking of activated immune

cells to the CNS (14). Third, because in contrast to IL-6,

TCZ is not expected to cross the blood-brain barrier (14),

the elevated IL-6 levels might activate the inflammatory sys-

tem in the CNS, leading to neurological manifestations.

A report of two cases (4) described TCZ-associated men-

ingoencephalitis and recurrent meningitis; however, the

manifestations markedly differed between the cases. In the

first case, the administration of TCZ was initiated, and the

duration between the last administration of TCZ and disease

onset was only one day. This clinical manifestation indicates

an acute immunological mechanism, like allergic responses

towards TCZ itself. In contrast, in the second case and our

present case, the administration of TCZ was repeated, and

the duration between the last administration of TCZ and the

disease onset was more than two weeks, indicating an auto-

immune mechanism evoked by TCZ, as described above.

The disappearance of the meningeal syndrome after TCZ

discontinuation and good response to the steroid therapy fur-

ther supports this mechanism (Table 2). The differences in
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Table　2.　Clinical Pictures of Tocilizumab-associated Neurological Complications.

Case 14) Case 24) This case

Onset age(years) 68 17 57

Sex F F M

Underlying 

condition

rheumatoid arthritis JIA iMCD

Clinical presentation meningoencephalitis recurrent meningitis meningoencephalitis

Fever N/A + +

Focal signs hemiplegia, aphasia - -

Urinary retention - - +

CSF cell counts(/μL) 

and predominance 

of cell types

48 

(98% neutrocytes)

324 

(78% lymphocytes)

37 

(91% lymphocytes)

CSF protein (mg/dL) 59 63 84

CSF glucose level N/A not elevated slightly decreased

Number of TCZ 

administration

for the first time repeated repeated

Onset from last 

administration

one day 15 days 18 days

Additional therapy iv. dexamethasone none iv. 

methylprednisolone

Prognosis cognitive impairment no sequelae no sequelae

JIA: juvenile idiopathic arthritis, iMCD: idiopathic multicentric Castleman disease, CSF: cerebrospinal 

fluid, TCZ: tocilizumab, iv.: intravenous

the clinical presentation between these cases should be fur-

ther elucidated.

In addition, despite the differences in the background sys-

temic conditions across these three cases (inflammatory or

lymphoproliferative process), the presentation of neurologi-

cal toxicity is more indicative of the involvement of the im-

munomodulatory mechanism of TCZ described above than

the underlying systemic condition itself.

In conclusion, this case report proves the increased prob-

ability of meningitis as a complication of TCZ administra-

tion, and more attention should be paid to neurological com-

plications of TCZ.

The authors state that they have no Conflict of Interest (COI).

References

1. Smolen JS, Landewé RBM, Bijlsma JWJ, et al. EULAR recom-

mendations for the management of rheumatoid arthritis with syn-

thetic and biological disease-modifying antirheumatic drugs: 2019

update. Ann Rheum Dis 79: 685-699, 2020.

2. De Benedetti F, Brunner HI, Ruperto N, et al. Randomized trial of

tocilizumab in systemic juvenile idiopathic arthritis. N Engl J Med

367: 2385-2395, 2012.

3. Nishimoto N, Sasai M, Shima Y, et al. Improvement in Castle-

man’s disease by humanized anti-interleukin-6 receptor antibody

therapy. Blood 95: 56-61, 2000.

4. Richebé P, Bailly F, Mariani LL, Pena PS, Pedespan JM, Fautrel

B. Report of two cases of tocilizumab induced recurrent meningi-

tis or meningoencephalitis. Joint Bone Spine 85: 643-644, 2018.

5. Garcia T, Dafer R, Hocker S, Schneck M, Barton K, Biller J. Re-

current strokes in two patients with POEMS syndrome and Castle-

man’s disease. J Stroke Cerebrovasc Dis 16: 278-284, 2007.

6. Tanaka J, Fujita A, Hosoda K, Kohmura E. Cerebral angiitis asso-

ciated with subarachnoid hemorrhage in Castleman’s disease: re-

port of two cases. BMC Neurol 16: 60, 2016.

7. Moris G, Garcia-Monco JC. The challenge of drug-induced aseptic

meningitis. Arch Intern Med 159: 1185-1194, 1999.

8. Hegde N, Gayomali C, Rich MW. Infliximab-induced headache

and infliximab-induced meningitis: two ends of the same spec-

trum? South Med J 98: 564-566, 2005.

9. Rivas-Rodríguez R, Romero-Alonso MM, Gabella-Bazarot E,

Sánchez-Gómez E. Efalizumab-induced aseptic meningitis. Farm

Hosp 31: 70-71, 2007.

10. Morís G, Garcia-Monco JC. The challenge of drug-induced aseptic

meningitis revisited. JAMA Intern Med 174: 1511-1512, 2014.

11. Hiraga A, Kuwabara S. Meningitis-retention syndrome: Clinical

features, frequency and prognosis. J Neurol Sci 390: 261-264,

2018.

12. Takahashi O, Sakakibara R, Kishi M, et al. Herbal medicine-

induced meningitis-retention syndrome. Intern Med 49: 1813-

1816, 2010.

13. Nishimoto N, Terao K, Mima T, Nakahara H, Takagi N, Kakehi T.

Mechanisms and pathologic significances in increase in serum

interleukin-6 (IL-6) and soluble IL-6 receptor after administration

of an anti-IL-6 receptor antibody, tocilizumab, in patients with

rheumatoid arthritis and Castleman disease. Blood 112: 3959-

3964, 2008.

14. Lee DW, Gardner R, Porter DL, et al. Current concepts in the di-

agnosis and management of cytokine release syndrome. Blood

124: 188-195, 2014.

The Internal Medicine is an Open Access journal distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/

by-nc-nd/4.0/).

Ⓒ 2021 The Japanese Society of Internal Medicine

Intern Med 60: 3995-3998, 2021


