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Abstract
Enteroviral meningoencephalitis is a rare complication of rituximab therapy that has been described in the
treatment of hematologic malignancies. We report the first case of enteroviral meningoencephalitis in a
patient receiving rituximab for the treatment of rheumatoid arthritis.

A 37-year-old female treated with rituximab for severe rheumatoid arthritis presented with fever, headache,
confusion, and tremor. Magnetic resonance imaging (MRI) of the brain was unrevealing. Cerebrospinal fluid
showed a lymphocytic pleocytosis and multiplex polymerase chain reaction (PCR) was positive for
enterovirus. She was treated with intravenous immunoglobulin (IVIG) for five days and had significant
improvement in symptoms.

Rituximab is an anti-CD20 monoclonal antibody that induces B-cell depletion and possible
hypogammaglobulinemia, putting patients at increased risk for viral infections. We present this case to
highlight that patients on rituximab, regardless of the indication for use, are susceptible to severe
complications of otherwise typically self-limited viral infections. Furthermore, we describe the potential use
of IVIG in treating these patients.
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Introduction
Enteroviruses are the most common cause of viral meningitis, with most cases occurring in children and
resulting in complete recovery [1,2]. However, enteroviral meningoencephalitis can be fatal. This is typically
observed in patients with congenital humoral immunodeficiencies, although cases have been described as a
rare infectious complication of rituximab [3]. Rituximab was initially used in the treatment of lymphoma but
was later approved for use in rheumatoid arthritis that had an inadequate response to tumor necrosis factor
(TNF) antagonists [4]. Here, we report the first case of enteroviral meningoencephalitis in a patient
receiving rituximab for the treatment of rheumatoid arthritis.

Case Presentation
A 37-year-old female with a history of seropositive, erosive, treatment-resistant rheumatoid arthritis, was
undergoing treatment with rituximab. Her initial diagnosis of rheumatoid arthritis was 15 years prior to this
presentation. She maintained a high disease activity despite trials of multiple therapies, eventually
developing erosions and deformities of the hands (Figure 1). Her prior medications included adalimumab,
etanercept, tocilizumab, infliximab, abatacept, and tofacitinib, none of which achieved low disease activity.
She was eventually maintained on combination therapy with methotrexate, leflunomide,
hydroxychloroquine, and rituximab. She had been on rituximab for three years prior to this presentation,
administered as two 1,000 mg infusions 14 days apart every six months. Her most recent infusion was six
weeks prior to the presentation described below.
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FIGURE 1: Bilateral hand x-ray demonstrating erosive arthritis, most
notable in the metacarpophalangeal joints and wrists, along with ulnar
deviation of the digits.

The patient presented to her primary care clinic with one week of fever, sore throat, and a painful tongue
ulcer. There were no known sick contacts. She received cephalexin for empiric treatment of presumed
streptococcal pharyngitis. Five days later, she developed ear pain and tinnitus, for which she was again
treated with cephalexin for presumed otitis media. Over the next three days, she reported worsening fevers,
headache, dizziness, confusion, and tremors, prompting presentation to the emergency department. In the
emergency department, a physical exam was notable for disorientation to time, facial and upper extremity
tremor, and antalgic gait. Initial laboratory workup included complete blood count, metabolic panel,
erythrocyte sedimentation rate, and c-reactive protein, which were all within normal limits. Magnetic
resonance imaging (MRI) of the brain with and without contrast showed no acute intracranial pathology or
abnormal enhancement. Cerebrospinal fluid (CSF) analysis revealed normal protein, normal glucose, and a
lymphocytic pleocytosis, with 31 cells/mcL and 83% lymphocytes (Table 1). Commercial multiplex CSF
polymerase chain reaction (PCR) detected enterovirus. Immunoglobulin panel was notable for
hypogammaglobulinemia, with an immunoglobulin G (IgG) level of 489 mg/dL (reference range 600-1,600
mg/dL).
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CSF Tube Laboratory Parameter Result Reference

Tube 1 WBC 31 cells/mcL 0-5 cells/mcL

 RBC 22 cells/mcL 0-5 cells/mcL

 Neutrophils 0%  

 Lymphocytes 83%  

 Monocytes/Macrophages 17%  

Tube 2 Protein 42.2 mg/dL 15-45 mg/dL

 Glucose 54.0 mg/dL 40-70 mg/dL

Tube 3 Gram Stain No organisms  

 Culture No growth  

 Multiplex PCR Enterovirus  

Tube 4 WBC 27 cells/mcL 0-5 cells/mcL

 RBC 0 cells/mcL 0-5 cells/mcL

 Neutrophils 8%  

 Lymphocytes 69%  

 Monocytes/Macrophages 23%  

TABLE 1: Results of cerebrospinal fluid analysis (all tubes drawn from one lumbar puncture).
dL = deciliter, mcL = microliter, mg = milligram, PCR = polymerase chain reaction, RBC = red blood cell, WBC = white blood cell

She had progressive neurologic deterioration, with the development of agitation, delirium, and
aphasia. Rheumatology, infectious disease, and neurology were consulted to assist with management. She
was treated with intravenous immunoglobulin (IVIG) 0.4g/kg daily for five days. This resulted in significant
improvement of her agitation, confusion, tremor, gait, and headaches. On day 7 after admission, she was
fully oriented but still struggled with concentration, memory, and emotional lability. Her symptoms
completely resolved over the following 12 months.

Discussion
Rituximab is a monoclonal antibody approved for the treatment of non-Hodgkin lymphomas, chronic
lymphocytic leukemia, granulomatosis with polyangiitis, microscopic polyangiitis, pemphigus vulgaris, and
rheumatoid arthritis [4]. It targets the CD20 antigen on B-lymphocytes, resulting in B-cell depletion and
occasional hypogammaglobulinemia for 6-12 months after administration [5].

B cells are an essential component of humoral immunity that produces antibodies that neutralize virions
and initiate the destruction of infected cells, effectively preventing the cellular spread of viruses [6]. The
inhibition of the humoral immune response puts the patient at increased risk for viral infections, as
evidenced by the black box warnings for reactivation of hepatitis B virus and infection with the John
Cunningham (JC) virus [4]. There have been few reported cases of enteroviral meningoencephalitis
associated with rituximab, the majority of which occurred in the treatment of hematologic disease [7-11]. A
review of the literature indicates that our patient is the first reported case to occur in the treatment of
rheumatoid arthritis, the only inflammatory arthritis for which rituximab has an approved indication.

The nonspecific clinical syndrome of headache, lethargy, tremor, and weakness can vary in severity and time
from rituximab exposure [12]. CSF analysis usually demonstrates lymphocytic pleocytosis consistent with a
viral etiology [1,2]. As with our patients, most cases are diagnosed with enterovirus PCR of the CSF.
However, other cases have also been diagnosed via brain biopsy after non-diagnostic PCR [3].

While there is no standard treatment for enteroviral meningoencephalitis, IVIG has been used in previous
cases. Treatment outcomes are variable ranging from resolution of neurologic symptoms to progression of
disease and death [13,14]. There are several possible reasons for the wide spectrum, including delays in
diagnosis due to nonspecific disease presentation as well as differences in the quantitative content of
enteroviral antibodies between IVIG preparations [15]. Our patient had rapid improvement and eventual
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complete resolution of her symptoms following the use of IVIG.

Conclusions
We present this case to highlight the risk that patients on rituximab, regardless of the indication for use, are
susceptible to the severe complications of enterovirus, an otherwise typically self-limited pathogen.
Clinicians should counsel their patients on this risk and maintain a high index of suspicion for these
complications.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Huang C, Morse D, Slater B, et al.: Multiple-year experience in the diagnosis of viral central nervous system

infections with a panel of polymerase chain reaction assays for detection of 11 viruses. Clin Infect Dis. 2004,
39:630-5. 10.1086/422650

2. Rotbart HA, Brennan PJ, Fife KH, Romero JR, Griffin JA, McKinlay MA, Hayden FG: Enterovirus meningitis in
adults. Clin Infect Dis. 1998, 27:896-8. 10.1086/517162

3. Garzo-Caldas N, Ruiz-Sainz E, Vila-Bedmar S, et al.: Enteroviral T-cell encephalitis related to
immunosuppressive therapy including rituximab. Neurology. 2017, 89:408-9.
10.1212/WNL.0000000000004148

4. Biogen and Genentech, Inc: Rituxan [Package Insert]. Genentech, Inc., South San Francisco, CA; 2021.
5. Servais S, Caers J, Warling O, Frusch N, Baron F, De Prijck B, Beguin Y: Enteroviral meningoencephalitis as

complication of rituximab therapy in a patient treated for diffuse large B-cell lymphoma. Br J Haematol.
2010, 150:379-81. 10.1111/j.1365-2141.2010.08202.x

6. Newton AH, Cardani A, Braciale TJ: The host immune response in respiratory virus infection: balancing virus
clearance and immunopathology. Semin Immunopathol. 2016, 38:471-82. 10.1007/s00281-016-0558-0

7. Maillet F, Pineton De Chambrun M, Monzani Q, et al.: Enteroviral infections in adults treated with
rituximab: a new case of chronic meningitis and myofasciitis and literature review. (Article in French). Rev
Med Interne. 2020, 41:200-5. 10.1016/j.revmed.2019.12.018

8. Tellez R, Lastinger AM, Hogg JP: Chronic enteroviral meningoencephalitis in a patient on rituximab for the
treatment of psoriatic arthritis: a case report and brief literature review. IDCases. 2019, 17:e00558.
10.1016/j.idcr.2019.e00558

9. Cameron Smail R, O'Neill JH, Andresen D: Brainstem encephalitis caused by Coxsackie A16 virus in a
rituximab-immunosuppressed patient. BMJ Case Rep. 2019, 12:e230177. 10.1136/bcr-2019-230177

10. Luciani L, Ninove L, Zandotti C, et al.: Fatal underhanded chronic enterovirus infection associated with
anti-CD20 monotherapy for central nervous system demyelinating disease. Mult Scler. 2021, 27:320-3.
10.1177/1352458520923978

11. Noij DP, den Heijer T, van Zaanen HC: Viral encephalitis associated with rituximab maintenance therapy:
two cases and a review of literature. Neth J Med. 2020, 78:37-40.

12. Schilthuizen C, Berenschot HW, Levin MD: Enteroviral encephalitis in a patient with a marginal zone
lymphomatreated with rituximab. Neth J Med. 2010, 68:221-3.

13. Mease PJ, Ochs HD, Wedgwood RJ: Successful treatment of echovirus meningoencephalitis and myositis-
fasciitis with intravenous immune globulin therapy in a patient with X-linked agammaglobulinemia. N Engl
J Med. 1981, 304:1278-81. 10.1056/NEJM198105213042107

14. McKinney RE Jr, Katz SL, Wilfert CM: Chronic enteroviral meningoencephalitis in agammaglobulinemic
patients. Rev Infect Dis. 1987, 9:334-56. 10.1093/clinids/9.2.334

15. Galama JM, Vogels MT, Jansen GH, Gielen M, Heessen FW: Antibodies against enteroviruses in intravenous
Ig preparations: great variation in titres and poor correlation with the incidence of circulating serotypes. J
Med Virol. 1997, 53:273-6. 10.1002/(SICI)1096-9071(199711)53:3<273::AID-JMV16>3.0.CO;2-I

2021 Cook et al. Cureus 13(9): e18189. DOI 10.7759/cureus.18189 4 of 4

https://dx.doi.org/10.1086/422650
https://dx.doi.org/10.1086/422650
https://dx.doi.org/10.1086/517162
https://dx.doi.org/10.1086/517162
https://dx.doi.org/10.1212/WNL.0000000000004148
https://dx.doi.org/10.1212/WNL.0000000000004148
https://www.gene.com/download/pdf/rituxan_prescribing.pdf
https://dx.doi.org/10.1111/j.1365-2141.2010.08202.x
https://dx.doi.org/10.1111/j.1365-2141.2010.08202.x
https://dx.doi.org/10.1007/s00281-016-0558-0
https://dx.doi.org/10.1007/s00281-016-0558-0
https://dx.doi.org/10.1016/j.revmed.2019.12.018
https://dx.doi.org/10.1016/j.revmed.2019.12.018
https://dx.doi.org/10.1016/j.idcr.2019.e00558
https://dx.doi.org/10.1016/j.idcr.2019.e00558
https://dx.doi.org/10.1136/bcr-2019-230177
https://dx.doi.org/10.1136/bcr-2019-230177
https://dx.doi.org/10.1177/1352458520923978
https://dx.doi.org/10.1177/1352458520923978
https://pubmed.ncbi.nlm.nih.gov/32043478/
https://pubmed.ncbi.nlm.nih.gov/20508271/
https://dx.doi.org/10.1056/NEJM198105213042107
https://dx.doi.org/10.1056/NEJM198105213042107
https://dx.doi.org/10.1093/clinids/9.2.334
https://dx.doi.org/10.1093/clinids/9.2.334
https://dx.doi.org/10.1002/(SICI)1096-9071(199711)53:3<273::AID-JMV16>3.0.CO;2-I
https://dx.doi.org/10.1002/(SICI)1096-9071(199711)53:3<273::AID-JMV16>3.0.CO;2-I

	Enteroviral Meningoencephalitis as a Complication of Rituximab Therapy for Rheumatoid Arthritis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Bilateral hand x-ray demonstrating erosive arthritis, most notable in the metacarpophalangeal joints and wrists, along with ulnar deviation of the digits.
	TABLE 1: Results of cerebrospinal fluid analysis (all tubes drawn from one lumbar puncture).

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


