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Background. Treatment with rituximab (RTX), a monoclonal antibody targeting CD20, constitutes an important therapeutic strategy for patients with several chronic inflammatory conditions such as rheumatoid arthritis, systemic lupus erythematosus, mixed connective tissue diseases and neurological disorders like multiple sclerosis or immune-mediated peripheral neuropathies. Some recent reports have already highlighted the risk of serious consequences upon severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in patients treated with RTX. Besides the risk of a more severe disease course during B cell depleting therapy, a major concern is the immunogenicity of vaccination during immunomodulatory therapies, especially with RTX. Indeed, RTX has been shown to impair humoral responses to various vaccines including SARS-CoV-2 vaccination. Studies from other vaccines have shown that an additional vaccination or a change of the vaccine can lead to development of a humoral immune response. 
Objective. To investigate if a third vaccination with a vector based vaccine is superior to a further dose of the vaccine used for basis immunization in previous non responders receiving rituximab.
Methods. We performed a prospective single blind randomized controlled study. A total of 68 patients under rituximab treatment were screened and 60 patients were enrolled in this clinical trial who received two vaccinations with an mRNA vaccine. Four study visits per patient were planned. During the screening visit antibodies to the receptor-binding domain were determined. All patients without detectable humoral immunity against SARS-Cov2 were invited for a second boost vaccination within 4 weeks after the screening visit. During the baseline visit, patients were randomized to receive a third vaccination with either an mRNA-SARS-CoV-2 vaccine (Biontech/Pfizer or Moderna – according to the vaccine used for their first two vaccinations) or a vector SARS-CoV-2 (AstraZeneca) vaccination as a second boost. Additional study visits were scheduled at weeks 1 and 4 for assessment of humoral and cellular immunity, as well as clinical signs of adverse effects of disease activity reactivation. Patients without humoral response at week 4 were offered participation in an extended follow-up for additional 8 weeks (i.e. at week 8 and 12 after baseline) or for a second phase receiving a forth vaccination with a mRNA-SARS-CoV-2 vaccine (Biontech/Pfizer or Moderna – according to the vaccine used for their first two vaccinations).  
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