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Rituximab is a chimeric anti-CD20 monoclonal antibody that is an effective therapy for multiple sclerosis.
Rituximab has been associated with the development of serum sickness (type III hypersensitivity) characterized
by arthralgia, fever, and rash during the treatment of other conditions, such as rheumatoid arthritis. Here we
describe serum sickness associated with rituximab in multiple sclerosis patients and discuss both the manage-
ment of serum sickness itself and implications for utilizing alternative anti-CD20 monoclonal antibodies for

disease management in this patient population.

1. Introduction

Rituximab, a chimeric anti-CD20 monoclonal antibody that depletes
B cells, is approved and has been used for over 25 years to treat he-
matologic malignancies, rheumatoid arthritis, and other rheumatolo-
gical disorders. It has also been shown to be an effective therapy for
multiple sclerosis (MS) and is increasingly used off-label in clinical
practice. This extensive clinical experience has allowed for a broader
understanding of adverse events associated with rituximab. Reactions
occurring during or immediately following rituximab infusion are
common and are thought to be caused by cytokine release in response
to the murine portion of the antibody or B-cell lysis. Characteristic
symptoms include fever, chills, flushing, pruritis, tachycardia, and rash.
Rituximab-induced serum sickness (RISS) is an uncommon consequence
of infusion with presentation typically 7-14 days post-infusion
(Karmacharya et al., 2015). Serum sickness (type III hypersensitivity) is
thought to result from anti-drug antibodies (ADA) against rituximab
that subsequently form immune complexes that deposit into tissues and
cause activation of the complement cascade. Typical symptoms in pa-
tients who develop RISS include a triad of arthralgia (73%), fever
(79%), and rash (70%), with all three occurring in about 50% of pa-
tients (Karmacharya et al., 2015). Laboratory findings such as elevated
CRP and ESR, and reduced complement levels are variably present;
RISS remains a clinical diagnosis. While RISS has been described in the

setting of treatment of other diseases, we describe here five cases of this
complication in MS patients.

2. Case report

A 69-year-old woman with MS was previously treated with glatir-
amer acetate, fingolimod, and dimethyl fumarate. She was switched to
rituximab after having new lesions on MRI. The first 1000 mg rituximab
infusion was well-tolerated. Two months later she was reinfused with
500mg as her CD20 positive cells were incompletely depleted
(130 cells/uL). This infusion was also well-tolerated. Seven days after
the second infusion she presented with facial and bilateral hand swel-
ling, diffuse arthralgias, an erythematous macular rash on her torso,
and a low-grade fever. No infectious etiology was found. CRP and ESR
were elevated. Complement levels were normal. Anti-drug antibody
(ADA) level was > 5000 ng/ml. RISS was diagnosed. She improved
clinically after one 40 mg dose of prednisone and completed a 5-day
course. She was then off disease modifying therapy until being restarted
on glatiramer acetate after two new lesions were found on a follow-up
MRI.

Four additional MS patients with RISS were identified at our in-
stitutions, with details for all patients presented in Table 1.
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