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【 CASE REPORT 】

Cognitive Dysfunction as an Initial Manifestation of
Rheumatoid Arthritis-associated Intravascular Large B-cell
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Abstract:
A 58-year-old Japanese woman with rheumatoid arthritis (RA) presented with the sudden onset of cogni-

tive dysfunction. A random skin biopsy revealed intravascular large B-cell lymphoma (IVLBCL), which re-

solved spontaneously with methotrexate withdrawal. However, four months later, the disease relapsed with

liver injury. After completion of rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone

therapy, both RA and IVLBCL remained in remission for two years. Among the pathological subtypes of

RA-associated lymphoproliferative diseases, reports on IVLBCL are limited, and little is known about its

clinical course. Our literature review summarizes the clinical course and mortality of 11 patients with RA-

IVLBCL.
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Introduction

Lymphoproliferative disorder (LPD) develops in patients

with rheumatoid arthritis (RA). LPD has been reported in

0.8% of patients with RA, and the standardized incidence

ratio of malignant lymphoma in patients with RA is 3.48-

6.18 times higher than that in the general population (1).

Risk factors for the development of RA-associated LPD

(RA-LPD) include older age (2), RA disease activity (1),

and Epstein-Barr virus infection (3). Methotrexate (MTX),

an immunosuppressive drug involved in the development of

RA-LPD, also shows a strong association (2). LPDs arising

during immunosuppressive therapy are classified as other ia-

trogenic immunodeficiency-associated LPDs (4), whereas

those associated with MTX are termed MTX-LPDs. Some

cases regress with withdrawal of MTX, some relapse during

the administration of other therapeutic agents after MTX

withdrawal, and others do not improve with MTX with-

drawal (5). If the LPD does not regress, chemotherapy is re-

quired.

Five-year survival rates of 59.2-78.2% have been reported

for RA-LPD (2, 6-8). The most common pathological sub-

type of LPD is diffuse large B-cell lymphoma, followed by

classical Hodgkin’s lymphoma, Epstein-Barr virus-positive

mucocutaneous ulcers, and reactive lymphoid hyperpla-

sia (9). The prognosis of LPD in patients with RA depends

on the histopathological type of disease (10). In RA-LPD,

both lymph node and extranodal lesions occur at a rate of

approximately 50-80% (2, 9, 10). The major extranodal sites

of involvement are the lungs and oral or oropharyngeal mu-

cosa (6).

Intravascular large B-cell lymphoma (IVLBCL), first de-

scribed in 1959 (11), is a rare subtype of lymphoma charac-
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terized by infiltration of large, atypical cells into blood ves-

sels of various diameters (12). The Asian variant of

IVLBCL (A-IVL) is generally associated with hemophago-

cytic syndrome, bone marrow infiltration, respiratory failure,

and hepatosplenomegaly, with a few complications, such as

lymph node enlargement, mass formation, skin rash, and

neuropathy (13). In contrast, variant IVLBCL encountered

in Western countries (W-IVL) is often associated with cuta-

neous and central nervous system (CNS) symptoms (14).

Cutaneous variant IVLBCL (C-IVL) is limited to the skin, is

seen more frequently in Western countries, and has a better

prognosis than other types of IVLBCL (14).

In Japan, IVLBCL accounts for 1% of B-cell lympho-

mas (15). Survival rates for patients with IVLBCL are better

in those treated with rituximab plus chemotherapy than in

those treated with chemotherapy alone (16), with 2-year sur-

vival rates of 66-92% and complete remission rate of 82-

90% in patients with IVLBCL treated with a combination of

rituximab and chemotherapy combination (16-18). The inci-

dence of IVLBCL in RA patients has not been explicitly re-

ported in previous studies. Reports of RA-IVLBCL are rare,

and the clinical course remains unclear.

We herein report a case of RA-IVLBCL in which cogni-

tive dysfunction was the initial presentation and provide a

literature review of RA-IVLBCL.

Case Report

A 58-year-old Japanese woman had been diagnosed with

RA with negative anti-citrullinated peptide antibodies

(ACPAs) and a rheumatoid factor (RF) level of 15.9 IU/mL

at the onset and had been taking MTX 8 mg/week for 6

months, with a Simplified Disease Activity Index score of

0.49. She visited our hospital after suddenly losing the abil-

ity to operate her smartphone and became disoriented on a

path she was accustomed to. Both the incidents occurred on

the same day. The patient was treated with folic acid, loxo-

profen, and rebamipide.

The patient had no relevant medical histories. On admis-

sion, her vital signs were as follows: temperature, 36.6°C;

blood pressure, 121/82 mmHg; pulse rate 93/min, and respi-

ratory rate, 18/min; Glasgow coma score, 15; and saturation

of percutaneous oxygen, 98% (room air). A physical exami-

nation revealed no relevant findings, including joint swelling

or lymphadenopathy. A neurological examination revealed

no abnormalities in cranial, motor, sensory, reflex, motor co-

ordination, or autonomic nerves. An initial laboratory exami-

nation showed a white blood cell count of 4,670 cells/μL

(3,544 cells/μL neutrophils; 597 cells/μL lymphocytes), he-

moglobin levels of 10.3 g/dL, platelet count of 26.0×104/μL,

aspartate aminotransferase (AST) level of 38 U/L, alanine

aminotransferase (ALT) level of 26 U/L, lactate dehydroge-

nase (LDH) level of 592 U/L, C-reactive protein level of

1.34 mg/dL, β2- macroglobulin level of 3.31 μg/mL, Inter-

national Normalized Ratio level of 1.06, Activated partial

thromboplastin time level of 27.5 seconds, D-dimer level of

1.1 μg/mL, soluble interleukin-2 receptor (sIL-2R) level of

1,070 U/mL, erythrocyte sedimentation rate (60 min) of 37

mm, EBVCA-IgM <×10, EBVCA-IgG×160, EBNA×40, IgG

levels of 1,401 mg/dL, RF level of 13.0 IU/mL, and ACPA

levels <0.6 U/mL.

Brain magnetic resonance imaging (MRI) revealed diffuse

high-signal areas in the bilateral cerebral hemispheres on

diffusion-weighted and fluid-attenuated inversion recovery

(FLAIR) imaging (Fig. 1a), leading to the suspicion of sub-

acute cerebral infarction. The details of the cognitive dys-

function were as follows: The Mini-Mental State Examina-

tion (MMSE) score was 25 out of 30 (orientation: -1 point/

attention and calculation: -1 point/recall: -2 points/visuospa-

tial function: -1 point), the Japanese version of the Montreal

Cognitive Assessment score was 20 out of 30 (visuospatial

and executive function: -4 points/attention and concentra-

tion: -2 points/language -1 point/delayed word recall: -2

points), and the Frontal Assessment Battery (FAB) score

was 11 out of 18 (similarities -1 point/lexical fluency: -1

point/motor series: -2 points/conflicting instruction -1 point/

go no-go: -2 points). However, it was not possible to explain

the association between the MRI findings and cognitive dys-

function. Contrast-enhanced brain MRI was performed to

examine the causes of cognitive dysfunction, which showed

a subcortical high signal and a linear high signal around the

lateral ventricles on post-contrast T2-weighted imaging (T2

WI, Fig. 1b) and contrast effects with a subarachnoid pattern

on post-contrast FLAIR imaging (Fig. 1c).

Rheumatoid meningitis was also considered as a differen-

tial diagnosis, and a spinal fluid examination was performed,

which showed a monocyte count of 96 cells/μL (96% lym-

phocytes; 4% monocytes) and adenosine deaminase, total

protein, albumin, globulin, glucose, sIL-2R, β2-microgloblin,

interleukin-6 (IL-6), IgG, RF, and ACPA levels of 5.4 U/L,

283 mg/dL, 147 mg/dL, 136 mg/dL, 66 mg/dL, 87.5 U/mL,

2.71 μg/mL, 4.6 pg/dL, 46.7 mg/dL, <5.0 U/mL, and <0.6

U/mL, respectively. Atypical cells were observed in the spi-

nal fluid.

Thoracic and abdominal computed tomography (CT) re-

vealed splenomegaly with no other mass lesions. A random

skin biopsy was performed for IVLBCL; however, no atypi-

cal cells were found. Bone marrow aspiration and a biopsy

revealed an absence of atypical cells and malignant findings.

A second random skin biopsy was performed. One of the

four specimens showed large, atypical cells in the small ves-

sels (Fig. 2a), and immunostaining was positive for CD20

(Fig. 2b). MTX was withdrawn from the patient’s treatment

regimen and was followed up without chemotherapy. We

elected not to administer chemotherapy because we expected

that the lesion would regress spontaneously (5), given that

no progression of cognitive decline had been observed be-

tween the time of the initial presentation and the diagnosis,

and no other organ or severe organ damage was observed.

Two months after MTX withdrawal, the MMSE and FAB

scores were 30/30 and 16/18, respectively, and the cognitive

dysfunction had improved. MRI findings had improved as
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Figure　1.　Initial MRI findings. a) Diffuse high-signal areas in the bilateral cerebral hemispheres on 
diffusion-weighted and FLAIR images. b) Subcortical high signal and linear high signal around the 
lateral ventricles on post-contrast T2-weighted images. c) Contrast effects with subarachnoid pattern 
on post-contrast FLAIR images. Arrowheads indicate high-intensity lesions. CE-FLAIR: contrast-
enhanced fluid-attenuated inversion recovery, DWI: diffusion-weighted imaging, L: left, R: right

well (Fig. 3a, b), LDH levels had decreased, and the lym-

phocyte count had increased (Fig. 4). After MTX with-

drawal, imaging and blood test findings of IVLBCL im-

proved, and the patient was diagnosed with MTX-associated

IVLBCL (MTX-IVLBCL).

However, four months after MTX withdrawal, she pre-

sented with a week history of a fever and malaise without

neurological findings or cognitive dysfunction. Laboratory

examinations revealed increased LDH, AST, ALT, and sIL-2

R levels and decreased lymphocyte counts. Abdominal CT

showed hepatosplenomegaly but no other findings of febrile

origin. The patient was diagnosed with recurrent IVLBCL

with liver injury and treated with six courses of rituximab,

cyclophosphamide, doxorubicin, vincristine, and predniso-

lone (R-CHOP) therapy. After consultation with hematolo-

gists, intrathecal administration of MTX was not performed.

This decision was made due to the absence of CNS symp-

toms at the time of relapse and the consideration that the
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Figure　2.　Biopsy findings. a) A skin biopsy shows large, atyp-
ical cells in the small vessels. Hematoxylin and Eosin (H&E) 
staining ×400. b) Positive immunostaining for CD20. H&E 
staining ×200.

disease was MTX-IVLBCL. After the completion of chemo-

therapy, IVLBCL and RA remained in remission for two

years without any disease-modifying antirheumatic drugs.

Discussion

We encountered a case of RA-IVLBCL with signs and

symptoms of both A-IVL and W-IVL. In this patient,

splenomegaly was consistent with the typical findings of A-

IVL and cognitive dysfunction, with typical findings of W-

IVL. Although IVLBCL spontaneously regressed with MTX

withdrawal alone, the disease relapsed in a different organ

from the initial presentation. Both IVLBCL and RA were in

complete remission with chemotherapy and remained in

drug-free remission for two years. As with other RA-LPDs,

LDH levels and lymphocyte counts were useful predictors of

recurrence (19). CNS symptoms were observed in 42% of

IVLBCL cases. The most common CNS complications iden-

tified were cognitive impairment and dementia (60.9%) (20).

IVLBCL is frequently present in the CNS but is rarely lim-

ited to this system, as in this case (12), with such cases ac-

counting for 5% of IVLBCL cases (14). Head MRI findings

in patients with IVLBCL include hyperintense lesions in the

pons on T2WI, nonspecific white matter lesions, infarct-like

lesions, and meningeal thickening and/or enhancement, with

abnormal signals disappearing when the patient responds to

chemotherapy (21). The present case showed three of these

features: nonspecific white matter lesions, infarct-like le-

sions, and meningeal thickening and/or enhancement. The

symptoms and MRI findings in this case were consistent

with distinctive MRI findings typical of IVLBCL. In addi-

tion, although untreated, the abnormal MRI findings im-

proved with symptom improvement, which is consistent

with the course of the CNS findings in patients with

IVLBCL. Sudden onset of cognitive dysfunction in patients

with RA should also be considered in the differential diag-

nosis of IVLBCL.

There are no reports on the prevalence of IVLBCL in pa-

tients with RA, and only a few such case reports are avail-

able in the literature. Therefore, we conducted an extensive

search of case reports of IVLBCL in patients with RA by

searching PubMed on January 15, 2024, for the terms [“ar-

thritis, rheumatoid”(MeSH Terms) OR “rheumatoid arthritis”

(Title/Abstract)] AND [“intravascular”(Title/Abstract) AND

(“lymphoma”(MeSH Terms) OR “lymphoma”(Title/Ab-

stract))]. Nine case reports from 1993 to 2022 were identi-

fied (22-31), but no case series were found. The citations of

the identified literature were reviewed, and 11 cases of

IVLBCL in patients with RA were identified, including our

case (Table). A case of RA-IVLBCL was first reported in

1987 (22). In 2015, the first case of MTX-IVLBCL in a pa-

tient with RA receiving MTX was reported in Japan (23).

The median age of onset was 63 years old (range 50-76

years old; man:woman ratio, 0.22). Epstein-Barr virus-

encoded RNA in situ hybridization was positive in one of

the six stained cases. RA-LPD has been shown to be signifi-

cantly associated with Epstein-Barr virus infection (3); how-

ever, the association between IVLBCL and Epstein-Barr vi-

rus is unknown.

MTX is the most commonly used immunosuppressive

drug, and 9 (81.8%) patients with IVLBCL with a history of

MTX use have been reported. Of these, seven cases oc-

curred when MTX was administered. No cases of spontane-

ous resolution of IVLBCL have been reported, but five cases

of MTX-IVLBCL regressed without treatment, and three

cases of untreated MTX-IVLBCL, including the present

case, relapsed within four to eight months. In cases of RA-

IVLBCL, factors associated with IVLBCL development,

such as MTX, should be eliminated, and R-CHOP should be

considered in case of deterioration. Nine patients (81.8%)

had symptoms of A-IVL, 4 (36.3%) had W-IVL, 3 (27.2%)

had symptoms of both A-IVL and W-IVL, and 2 (18.1%)

had C-IVL. Cases with symptoms of only W-IVL and those

with symptoms of only C-IVL have been reported in coun-

tries other than Japan, while cases with symptoms of A-IVL

have been reported in Japan. Therefore, A-IVL is likely the

most common type of RA-IVLBCL. Although follow-up

times varied, the survival was confirmed in 9 (81.8%) RA-

IVLBCL cases, and 8 of those 9 (88.9%) were in complete

remission with chemotherapy.

Few reports have described the symptoms of RA after the

completion of chemotherapy. Two patients, including this

case, were reported to have maintained RA remission after

the completion of chemotherapy for two years, and one pa-

tient had relapse of RA after the completion of chemother-

apy. However, when R-CHOP is administered for malignant

lymphomas that develop into autoimmune diseases, includ-
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Figure　3.　MRI findings after MTX withdrawal. a) The subcortical high signal and periventricular 
linear high signal in the lateral ventricles seen on post-contrast T2-weighted MRI are improved. b) 
The subarachnoid pattern seen on post-contrast FLAIR MRI is improved. L: left, MRI: magnetic 
resonance imaging, MTX: methotrexate, R: right, FLAIR: fluid attenuated inversion recovery

Figure　4.　Clinical course of the patient. LDH: lactate dehydrogenase, MTX: methotrexate, R-
CHOP: rituximab, doxorubicin, cyclophosphamide, vincristine, prednisolone

ing RA, autoimmune disease symptoms often improve dur-

ing chemotherapy, but relapse occurs at a median of seven

weeks after the end of chemotherapy (32). The proportion of

patients with RA for whom rituximab is effective is reported

to be 40-80% (32-35). Long-term follow-up is required for

patients with RA and RA-IVLBCL, as RA can increase dis-

ease activity once in remission.

Conclusion

This clinical vignette described a case of RA-IVLBCL

with cognitive dysfunction as the only initial presentation,

with symptoms of both A-IVL and W-IVL. The completion

of R-CHOP therapy maintained the remission of the symp-

toms and signs of both RA-IVLBCL and RA. Long-term



Intern Med 64: 1267-1274, 2025 DOI: 10.2169/internalmedicine.3817-24

1272

Table.　Cases of RA-IVLBCL in the Literature.

Case Age (years) Sex

Symptom and 

organ involve-

ment at initial 

presentation

Symptom and 

organ involve-

ment at relapse

IVLBCL 

variant
Biopsy site

Immunosup-

pressant used 

at initial 

presentation

Concomitant 

MTX use at 

IVL diagnosis

Interval 

from MTX 

to 

IVLBCL

1 50 F Fever/rash 

Meninges

- A-IVL 

W-IVL

Rash MTX, ETN Yes +3 y

2 75 F Fever/malaise - A-IVL RSB MTX, SSZ Yes +2 m

3 76 M Fever/dyspnea Fever/dyspnea A-IVL RSB MTX Yes +10 y

4 70 F Fever/dyspnea - A-IVL Lung MTX Yes +7 y

5 56 F Dyspnea/

dizziness

Mesenteric 

lymphadenopa-

thy

A-IVL RSB MTX Yes +6 y

6 67 F Fever/rash Gut - W-IVL Autopsy PSL, gold Yes -1 y

7 59 M Fever/

dyspnea/rash

- A-IVL 

W-IVL

RSB PSL, CPA, 

and Tac

Yes -13 y

8 63 F Rash - C-IVL Rash PSL No -

9 65 F Rash - C-IVL Rash NSAIDs No -

10 62 F Fever/red eyes Fever/red eyes 

Lungs

A-IVL Lung MTX Yes NI

11 58 F Cognitive 

dysfunction 

meninges

Fever 

Liver injury

A-IVL 

W-IVL

RSB MTX Yes +6 m

Case

Progress after 

MTX 

discontinuation

Interval from 

regression to 

relapse

EBER Chemotherapy
Response to 

chemotherapy

Maintenance 

of remission
Outcome Ref

1 Regression - - R-CHOP IT CR 2 y Survival (23)

2 Persist - - R-Hyper-

CVAD/MA

CR 1 y Survival (24)

3 Regression

→relapse

8 m - R-THP-COP IT 

HD-MTX

CR 2 m Survival (25)

4 Regression - - - - 1 m Survival (26)

5 Regression

→relapse

4 m - R-CHOP 

R-HDMTX IT

CR 1 y Survival (27)

6 - - NI - - - Dead (28)

7 - - + R-CHOP PD - Dead (29)

8 - - NI CPA, vincris-

tine, and PSL

CR ND Survival (22)

9 - - NI CHOP CR 4 y Survival (30)

10 Progress after 

MTX 

discontinuation

- NI R-CHOP CR 1.5 y Survival (31)

11 Regression 4 m NI R-CHOP CR 2 y Survival This case

A-IVL: Asian variant IVLBCL, C-IVL: cutaneous variant IVLBCL, CPA: cyclophosphamide, CR: complete remission, CVA/MA: cyclophosphamide, vincris-

tine, doxorubicin, dexamethasone/methotrexate and cytarabine, EBER: Epstein-Barr virus-encoded RNA, ETN: etanercept, F: female, HDMTX: high-dose meth-

otrexate, IT: intrathecal injection of anticancer drugs, IVLBCL: intravascular large B-cell lymphoma, M: male, m: month, MTX: methotrexate, NI: no informa-

tion, PD: progression disease, PSL: prednisolone, R-CHOP: rituximab, cyclophosphamide, doxorubicin, vincristine and prednisolone, Ref: reference, RSB:

random skin biopsy, SSZ: salazosulfapyridine, Tac: tacrolimus, R-THP-COP: rituximab, pirarubicin, cyclophosphamide, vincristine, and prednisolone, W-IVL:

Western countries variant IVL, y: year

“-” indicates the period between MTX being withdrawn and the onset of IVLBCL.

“+” indicates the period between MTX being initiated and the onset of IVLBCL.

follow-up after remission is necessary in patients with RA-

IVLBCL.
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