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ABSTRACT
Background  Idiopathic multicentric Castleman disease 
(iMCD) is a rare polyclonal lymphoproliferative disorder 
characterised by systemic inflammation resulting from 
overproduction of interleukin 6 (IL-6). While iMCD primarily 
affects the lymph nodes and related tissues, it can also 
rarely involve the central nervous system.
Case presentation  We report the case of a 58-year-old 
female patient with at least a 3-year history of iMCD, 
who experienced acute thunderclap headaches due to 
reversible cerebral vasoconstriction syndrome (RCVS). 
RCVS occurred 3 months after initiating treatment with 
tocilizumab, a humanised anti-IL-6 receptor monoclonal 
antibody, and was accompanied by focal cortical 
subarachnoid haemorrhage (SAH). Elevated IL-6 levels 
were found in both serum and cerebrospinal fluid. MR 
angiography revealed multiple diffuse stenotic lesions in 
the bilateral middle and posterior cerebral arteries, which, 
along with bilateral cerebral oedema, resolved within 
3 months. The diffuse nature of the cerebral vasospasm 
and the presence of bilateral brain oedema suggested that 
cerebral vasospasm was due to RCVS rather than SAH.
Conclusions  In patients with Castleman disease, RCVS 
may occur due to IL-6-dependent chronic cerebral 
vascular inflammation, either as a primary condition or as 
a complication of tocilizumab treatment.

INTRODUCTION
Castleman disease (CD) is a rare poly-
clonal lymphoproliferative disorder that 
affects lymph nodes and related tissues. CD 
is histologically classified into three types: 
hyaline-vascular, plasma cell (PC) and mixed. 
Multicentric CD (MCD) is characterised by 
generalised lymph node enlargement and 
systemic inflammatory manifestations such as 
hyperthermia, splenomegaly, hepatomegaly, 
pulmonary disorders, oedema and ascites. 
MCD is further subclassified as follows: 
human herpesvirus 8-associated MCD; poly-
neuropathy, organomegaly, endocrinopathy, 
monoclonal PC disorder and skin changes 
(POEMS)-associated MCD (POEMS-MCD) 
and idiopathic MCD (iMCD).1 Recent 

clinicopathological studies have identified 
iMCD-idiopathic plasmacytic lymphadenop-
athy (iMCD-IPL) as a subtype of iMCD.2 
iMCD-IPL is characterised by an indolent 
clinical course, prominent polyclonal hyper-
gammaglobulinaemia, thrombocytosis, fewer 
pleural effusions and ascites compared with 
other subtypes, multicentric lymphadenop-
athy, PC-type histology demonstrating normal 
to hyperplastic germinal centres and sheet-
like proliferation of polyclonal PCs in the 
lymph nodes.2

In MCD, a complex cytokine network 
comprising interleukin (IL)-6, IL-1β, and 
vascular endothelial growth factor (VEGF) 
is thought to contribute to systemic inflam-
mation.1 Given that IL-6 is a major factor in 
the development of MCD, treatment often 
involves the use of tocilizumab, a human-
ised anti-IL-6 receptor (IL-6R) monoclonal 
antibody.

In CD, systemic inflammation rarely 
causes neurological symptoms secondary to 
central nervous system (CNS) involvement; 
however, among the subtypes of MCD, CNS 
involvement is most commonly observed in 
POEMS-MCD. Here, we present the rare case 
of a 58-year-old female patient with iMCD-IPL 
who developed reversible cerebral vasocon-
striction syndrome (RCVS) that may have 
been triggered by treatment with tocilizumab.

CASE REPORT
During a health screening at age 48, a female 
patient was found to have elevated serum levels 
of C reactive protein (CRP) and hypergam-
maglobulinaemia. At age 55, she presented 
with lymph node swelling at multiple sites. 
Laboratory tests revealed hyperproteinaemia 
(11.0 g/dL), hypoalbuminaemia (2.7 g/dL), 
elevated serum inflammatory markers (white 

https://neurologyopen.bmj.com/
http://orcid.org/0000-0002-9961-2693
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjno-2024-000923&domain=pdf&date_stamp=2025-04-26


2 Kamimura N, et al. BMJ Neurol Open 2025;7:e000923. doi:10.1136/bmjno-2024-000923

Open access�

cell count, 11.4x109/L; CRP, 5.9 mg/L; IL-6, 17.3 pg/
mL (normal range, 0–4 pg/mL)) and an increase in 
polyclonal serum immunoglobulins (IgG, 6134 mg/
dL (normal range, 870–1700 mg/dL); IgA, 537 mg/dL 
(normal range, 110–410 mg/dL)). A CT scan revealed 
lymph node enlargement in the axillary, mediastinal and 
inguinal regions (figure 1A–C). An inguinal lymph node 
biopsy showed enlarged interfollicular areas with normal 
germinal centres (figure  1D) and interfollicular PC 
infiltration (figure  1E). Immunohistochemical staining 
demonstrated a normal distribution of T and B cells in 
the mantle and interfollicular zones. Ki-67, a marker for 

proliferative cells, was highly expressed in the germinal 
centres. PCs were positive for CD79a and IL-6 (figure 1F). 
These clinical and histological findings were consistent 
with the diagnostic criteria for iMCD-IPL.2 At age 58, the 
patient developed renal dysfunction, prompting the initi-
ation of monthly intravenous treatment with tocilizumab. 
3 months after starting tocilizumab therapy, she experi-
enced a thunderclap headache and visited our hospital 
5 days later. On admission, the neurological examination 
results were unremarkable. Laboratory tests showed highly 
elevated IL-6 levels in both the serum and cerebrospinal 
fluid (CSF) (614 pg/mL and 119 pg/mL, respectively). A 

Figure 1  Images from a CT scan conducted at the time of Castleman disease diagnosis (A–C), histopathological findings 
of the resected inguinal lymph node (D–F) and neuroimaging findings at admission (G–J) and 3 months after the initiation 
of verapamil hydrochloride therapy (K–M). Enlarged lymph nodes (arrows) are present in the axilla (A), mediastinum (B) and 
inguinal regions (C). (D) The resected lymph node exhibits interfollicular expansion with a normal germinal centre (H&E). Scale 
bar=200 µm. (E) Sheet-like proliferation of mature plasma cells (PCs) is present in the expanded interfollicular area H&E). Scale 
bar=100 µm. (F) The cytoplasm of proliferating PCs showed granular positivity for IL-6 (IL-6 immunostaining). Scale bar=100 µm. 
(G) A CT scan image shows SAH in the left temporal and occipital lobes. (H, I) FLAIR sequence MRI shows high-intensity signals 
both in the left cortical regions, corresponding to SAH and in the bilateral parieto-occipital subcortical regions. (J) MRA shows 
multiple stenotic lesions in the bilateral middle and posterior cerebral arteries (arrows). (K) MRA shows resolution of stenosis 
in the bilateral middle and posterior cerebral arteries (arrows). (L, M) FLAIR sequence MRI shows resolution of the abnormally 
high-intensity signals in the left cortical regions and bilateral subcortical regions. FLAIR, fluid-attenuated inversion-recovery; IL-
6, interleukin 6; MRA, MR angiography; SAH, subarachnoid haemorrhage.
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CT scan of the head revealed subarachnoid haemorrhage 
(SAH) in the left temporo-occipital region (figure 1G). 
Further investigations using fluid-attenuated inversion 
recovery (FLAIR) sequences in brain MRI showed high-
intensity signals in the left cortical regions (figure 1H), 
corresponding to cortical SAH, as well as in the bilateral 
parietooccipital subcortical regions (figure 1I). MR angi-
ography (MRA) identified multiple segmental vasocon-
strictions in the bilateral middle and posterior cerebral 
arteries (figure 1J). Treatment with oral verapamil hydro-
chloride was initiated while tocilizumab was continued 
for CD treatment, and the patient’s headache gradu-
ally subsided, disappearing completely after 1 month. 
At that time, serum CRP and CSF IL-6 levels had mark-
edly decreased to 0.07 mg/L and 10.4 pg/mL, respec-
tively, although serum IL-6 levels remained elevated at 
559 pg/mL. Follow-up MRI and MRA scans performed 
3 months later showed resolution of cerebral vasocon-
strictions (figure  1K) and high-intensity FLAIR lesions 
(figure 1L,M), suggesting that the FLAIR abnormalities 
in the bilateral parietooccipital subcortical regions were 
due to brain oedema.

DISCUSSION
In the present case, imaging studies performed 5 days after 
the onset of a severe thunderclap headache confirmed 
both cortical SAH and segmental narrowing of the bilat-
eral middle and posterior cerebral arteries (figure 1G,J). 
This presents a diagnostic dilemma regarding which 
condition occurred first. RCVS is characterised by revers-
ible narrowing of the cerebral arteries and is typically 
associated with thunderclap headaches. It may occasion-
ally be followed within a few days by cortical SAH, intra-
cerebral haemorrhage, cerebral infarction and reversible 
vasogenic brain oedema.3 Our patient met the criteria for 
RCVS, as evidenced by the thunderclap headache and 
the reversibility of cerebral vasospasm and oedema within 
3 months (figure  1K–M).3 While SAH-related cerebral 
vasospasm usually occurs near the bleeding site, RCVS-
related SAH is characterised by diffuse segmental vaso-
constriction in distant arteries.3 Therefore, the current 
imaging findings are more consistent with RCVS-related 
SAH than with vasoconstriction secondary to SAH.

In MCD, damage to cerebral blood vessels arises from 
chronic inflammation of vascular endothelial cells (cere-
bral angiitis) due to excessive production of cytokines 
such as IL-6 and VEGF. Although vascular endothelial 
cells do not express membrane-bound IL-6R (mIL-6R), 
IL-6 binds to soluble IL-6R, forming a complex with a 
homodimer of gp130 expressed on these cells, thereby 
transmitting IL-6R signals via trans-signalling.4 In hepato-
cytes, IL-6 binds to mIL-6R and induces CRP expression 
through a classic signalling pathway.4 In the present case, 
elevated levels of IL-6 (17.3 pg/mL) and CRP (5.9 mg/
dL) were observed at the time of diagnosis, suggesting that 
chronic inflammation, including endothelial cell involve-
ment, had been present for at least 3 years and possibly 

up to 10 years before the onset of neurological symptoms. 
IL-6R signalling regulates vascular smooth muscle tone 
by inducing the expression of vascular endothelial cell-
derived endothelin-1 (ET-1), the most potent mediator of 
vasoconstriction.5 Thus, a background of enhanced IL-6R 
signalling may have contributed to the development of 
RCVS in this case. Indeed, a previous report described 
two cases of MCD in which IL-6-induced cerebral angiitis 
led to RCVS.6

Interestingly, our patient paradoxically developed 
RCVS and subsequent cortical SAH just 3 months 
after initiating tocilizumab treatment. Tocilizumab 
suppresses all modes of IL-6R signalling, including clas-
sical and trans-signalling,4 7 which theoretically should 
reduce vasoconstriction. Indeed, in a rabbit model of 
SAH, tocilizumab was shown to suppress SAH-associated 
vasoconstriction.8 One possible explanation for this 
paradox is that tocilizumab’s suppression of IL-6R 
signalling may not have been sufficient to overcome the 
long-standing vascular endothelial damage associated 
with elevated IL-6 levels, leading to the development 
of RCVS. Another explanation is that while tocilizumab 
reduces ET-1 levels by inhibiting IL-6R signalling, if 
its effect is stronger on ETB receptors (which induce 
vasodilation) than on ETA receptors (which mediate 
vasoconstriction), it could promote vasoconstriction.5 
Therefore, the reduction of ET-1 due to tocilizumab 
might occasionally result in an imbalance that leads to 
vasoconstriction.

Similar to our case, a previous report described a 
patient with mixed connective disease who developed 
RCVS 3 months after tocilizumab initiation.9 In this case, 
tocilizumab was discontinued after the onset of RCVS and 
cerebellar infarction. Although sequelae from the infarc-
tion remained, cerebral vessel narrowing improved after 
1 month. In our case, treatment with a calcium channel 
blocker, which is commonly used for RCVS, and continu-
ation of tocilizumab treatment led to complete resolution 
of both the symptoms and cerebral vasospasm. As RCVS 
generally follows a self-limited course, it remains unclear 
to what extent discontinuing tocilizumab after the 
onset of RCVS affects the clinical course and prognosis. 
However, discontinuing tocilizumab—unless essential for 
treating the underlying disease—may be a safer option 
because it can induce persistent cerebral vasoconstriction 
and may contribute to stroke after RCVS. In addition, 
several patients have presented with tocilizumab-induced 
posterior reversible encephalopathy syndrome (PRES), 
which may be part of the RCVS disease spectrum.10–12 
PRES occurred 2 days after tocilizumab administration 
in a patient with juvenile idiopathic arthritis10 and after 
approximately 1 year in a patient with giant cell arteritis.11 
In four patients who received tocilizumab as treatment for 
severe COVID-19, PRES developed as late as 48 days after 
administration.12 In all of these cases, tocilizumab was 
discontinued, and no further deterioration of the PRES 
condition was observed, although sequelae from PRES 
remained in some cases. Notably, tocilizumab-induced 
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RCVS or PRES can occur at various times, from a few days 
to a year after administration.

In our case, the onset of RCVS 3 months after the 
initiation of tocilizumab suggests the potential influ-
ence of medication-related adverse effects. However, it is 
important to note that patients with CD may have under-
lying primary endothelial dysfunction due to elevated 
IL-6 levels. As a result, these individuals are at increased 
risk of cerebrovascular disorders due to both primary 
vascular endothelial cell dysfunction and the potential 
adverse effects of tocilizumab. Clinicians should remain 
vigilant for the possibility of RCVS in patients with CD 
who present with severe headaches, regardless of whether 
or not they are receiving tocilizumab.

Acknowledgements  The authors are grateful to the patient and all study 
investigators for their contributions to this study and would like to thank Honyaku 
Center for English language editing.

Contributors  NK and NU collected case information collection, conducted 
a literature review and drafted the manuscript. KK and HK contributed to the 
collection of case information. AN and YS provided diagnostic support for the 
pathology. FT reviewed the manuscript and approved the final version.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  No, there are no competing interests.

Patient consent for publication  Consent obtained directly from patient(s).

Ethics approval  This study involves a human participant, and written informed 
consent was obtained from the patient to publish this report. Therefore, the Ethics 
Committee of Yokohama City University Medical Center has exempted it from 
review.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available on reasonable request.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 

and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Fumiaki Tanaka http://orcid.org/0000-0002-9961-2693

REFERENCES
	 1	 Dispenzieri A, Fajgenbaum DC. Overview of Castleman disease. 

Blood 2020;135:1353–64. 
	 2	 Nishikori A, Nishimura MF, Nishimura Y, et al. Idiopathic Plasmacytic 

Lymphadenopathy Forms an Independent Subtype of Idiopathic 
Multicentric Castleman Disease. Int J Mol Sci 2022;23:10301. 

	 3	 Ducros A. Reversible cerebral vasoconstriction syndrome. Lancet 
Neurol 2012;11:906–17. 

	 4	 Kang S, Kishimoto T. Interplay between interleukin-6 signaling 
and the vascular endothelium in cytokine storms. Exp Mol Med 
2021;53:1116–23. 

	 5	 Thorin E, Webb DJ. Endothelium-derived endothelin-1. Pflugers Arch 
2010;459:951–8. 

	 6	 Tanaka J, Fujita A, Hosoda K, et al. Cerebral angiitis associated with 
subarachnoid hemorrhage in Castleman’s disease: report of two 
cases. BMC Neurol 2016;16:60. 

	 7	 Nishimoto N, Terao K, Mima T, et al. 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 2008;112:3959–64. 

	 8	 Croci DM, Wanderer S, Strange F, et al. Tocilizumab Reduces 
Vasospasms, Neuronal Cell Death, and Microclot Formation in a 
Rabbit Model of Subarachnoid Hemorrhage. Transl Stroke Res 
2021;12:894–904. 

	 9	 Gonzalez-Martinez A, Romero-Palacián D, Dotor García-Soto J, et al. 
Tocilizumab-Associated Reversible Cerebral Vasoconstriction: A 
Case Report. Headache 2019;59:259–63. 

	10	 Rosa Júnior M, Borges ÉI, Fonseca APA, et al. Posterior reversible 
encephalopathy syndrome during treatment with tocilizumab in 
juvenile idiopathic arthritis. Arq Neuropsiquiatr 2018;76:720–1. 

	11	 Butryn M, Mewes S, Feist E, et al. Tocilizumab-associated posterior 
reversible encephalopathy syndrome in giant-cell arteritis - case 
report. BMC Neurol 2021;21:228. 

	12	 Lallana S, Chen A, Requena M, et al. Posterior reversible 
encephalopathy syndrome (PRES) associated with COVID-19. J Clin 
Neurosci 2021;88:108–12. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9961-2693
http://dx.doi.org/10.1182/blood.2019000931
http://dx.doi.org/10.3390/ijms231810301
http://dx.doi.org/10.1016/S1474-4422(12)70135-7
http://dx.doi.org/10.1016/S1474-4422(12)70135-7
http://dx.doi.org/10.1038/s12276-021-00649-0
http://dx.doi.org/10.1007/s00424-009-0763-y
http://dx.doi.org/10.1186/s12883-016-0585-4
http://dx.doi.org/10.1182/blood-2008-05-155846
http://dx.doi.org/10.1007/s12975-020-00880-3
http://dx.doi.org/10.1111/head.13466
http://dx.doi.org/10.1590/0004-282X20180093
http://dx.doi.org/10.1186/s12883-021-02231-7
http://dx.doi.org/10.1016/j.jocn.2021.03.028
http://dx.doi.org/10.1016/j.jocn.2021.03.028

	Reversible cerebral vasoconstriction syndrome in idiopathic multicentric Castleman disease under treatment with tocilizumab
	Abstract
	Introduction
	Case report
	Discussion
	References


