
This retrospective, multi-centered study included patients who were previously initiated on rituximab therapy for an FDA-approved 
indication over a two-year period. Data collection for tolerability included the proportion of patients with an adverse event, and  
was assessed through an internal medication event reporting system. Adverse reactions were categorized as severe (anaphylaxis,  
hives, bronchospasm/wheezing, and death) or non-severe (infusion site reactions, itching, throat irritation, flushing, rash, coughing,  
flu-like symptoms). The utilization of rituximab formulations was assessed using data obtained through electronic  medical records.

Methods

A total of 1228 patients met inclusion criteria and were evaluated for this retrospective analysis. Among this group, patients were  
treated with the rituximab reference product (n = 764), rituximab-abbs (n = 292), and rituximab-pvvr (n = 208) (Figure 1). Thirty-six  
patients were treated with more than one of the products. None of the included patients were initiated on rituximab-arrx.

Baseline characteristics included a mean age of 54 years, 68% female sex, and most prevalent diagnosis of rheumatoid arthritis  
(Figure 2). Other indications included autoimmune disorders, neurological disorders, Multiple Sclerosis, Pemphigus, Wegener’s 
Granulomatosis, Myasthenia Gravis, Systemic Lupus Erythematosus/associated disorders, kidney diseases, transplant rejection/
complications, Sjögren syndrome, immunodeficiencies, pulmonary disease, myopathy, anemia, infection, cancer/malignancies, and 
miscellaneous conditions.

Thirty-four patients (2.7%) experienced adverse drug reactions (Figure 3). Within the rituximab reference product group, 23/764  
patients (3.0%) experienced adverse reactions, including 9 severe and 14 non-severe. Within the rituximab-abbs group, 7/292  
patients (2.4%) experienced adverse reactions, including 2 severe and 5 non-severe. Within the rituximab-pvvr group, 4/208 patients 
(1.9%) experienced adverse reactions, including 1 severe and 3 non-severe.

Among the 1228 patients analyzed, 36 instances of switching between the reference product and biosimilars occurred. The most  
common reason for switching formulation was insurance formulary restrictions, occurring in 18/36 switches (Figure 4). Two 
patients switched due to experiencing adverse events, both occurring after switching from brand to biosimilar, and subsequently  
switched back to brand formulation.

Results
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Figure 3: Incidence of Adverse Reactions (n = 34)
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Injectable biologic medications have provided substantial relief for patients suffering from a variety of autoimmune diseases. 
However, cost continues to create difficulties with access to these medications. The development of biosimilars — drugs with a similar  
formulation and efficacy to the original biological medications — has helped ease this burden for payers, reducing spending by billions 
of dollars.1  With an increasing number of biosimilars entering the drug market2, continued research is needed to expand upon the 
minimal established data available for clinical comparison of these biosimilars to their brand-name competitors. 

Rituximab is a biologic antineoplastic and immunosuppressive medication acting on the CD20 surface antigen of B-lymphocytes.  
This medication was first approved by the FDA in 1997 for treatment of relapsed or refractory low-grade or follicular B-cell non- 
Hodgkin’s lymphoma3, eventually gaining approval for numerous other cancers and autoimmune conditions. Rituximab is primarily 
administered intravenously, with some subcutaneous formulations. Currently, three approved intravenous rituximab biosimilars 
(rituximab-abbs, rituximab-pvvr, and rituximab-arrx) exist on the market, with the first being approved in 2018.

Background

This medication-use evaluation aimed to compare tolerability and utilization of the rituximab reference product and the rituximab 
biosimilars. The primary objective of this study was to evaluate the tolerability of rituximab formulations, in terms of rate and  
severity of adverse reactions. The secondary objective was utilization of rituximab, measured by prevalence and reason for switching 
between formulations.

Purpose
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References

This study showed a similar proportion of adverse drug reactions among the rituximab reference product and the biosimilar  
formulations. The reported rate of adverse events is consistent with the adverse event profile found in the rituximab package  
insert data. One limitation of this study is the reliance on voluntary reporting of ADRs, which may have resulted in incomplete  
identification of adverse events. Another limitation is reliance upon documentation of reasons for switching between formulations. 

Discussion
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Figure 4: Reason for Switching Formulations
While this study demonstrated a similar tolerability profile among rituximab formulations, limited data is available for this evaluation. 
Further studies will be required to make robust conclusions regarding brand name and biosimilar rituximab.

Conclusions
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Figure 1: Drug Formulations Used  

Age (years) 
Mean age 54 (18-94) 
Sex (n) 
Male 393 (32%) 
Female 836 (68%) 
Diagnosis (n) 
Rheumatoid arthritis  301 
Other Autoimmune Disorders 194 
Other Neurological Disorders 181 
Multiple sclerosis 112 
Pemphigus 69 
Wegener’s granulomatosis 67 
Miscellaneous 64 
Myasthenia gravis 53 
Systemic lupus erythematosus/associated disorders 46 
Kidney diseases 45 
Transplant rejection/complications 24 
Sjögren syndrome 20 
Immunodeficiency 11 
Pulmonary Disease 9 
Myopathy 9 
Anemia 8 
Infection 8 
Cancer/malignancies 7 

Figure 2: Baseline Characteristics


