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ABSTRACT 

Treatment with the chimerical monoclonal antibody rituximab results in CD20-directed B-cell 

depletion. Although this depletion is almost complete in the peripheral blood of nearly all 

patients with rheumatoid arthritis, a proportion of patients does not exhibit a clinical response. 

The paper by Nakou and colleagues suggests that a decrease in CD19+CD27+ memory B cells 

in both peripheral blood and bone marrow (BM) precedes the clinical response to rituximab. 

This finding adds to the emerging evidence that lack of response to rituximab is associated with 

persistence of B lineage cells in specific body compartments. 
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EDITORIAL

In this issue of Arthritis, Research and Therapy, Nakou and colleagues present an interesting 

study of the effects of rituximab treatment on B cell subsets in both peripheral blood and 

bone marrow of patients with rheumatoid arthritis (RA)1.  In 2001, Edwards and Cambridge 

successfully performed the first pilot trial evaluating B-cell depletive therapy in five patients 

with RA 2. The beneficial effect of treatment with the B cell depleting chimerical antibody 

rituximab was confirmed in various placebo-controlled clinical trials and approval followed in 

2006 in both the EU and USA.

The critical role of B cells in the pathogenesis of RA had previously been suggested by the 

association with autoantibodies (rheumatoid factor and anti-citrullinated protein antibodies), 

which can be found already in the preclinical phase of the disease; the presence of lymphocyte 

aggregates containing B cells, which are often surrounded by large numbers of plasma cells, in 

the inflamed synovium; and experimental studies, showing for instance the effects of immune 

complexes containing rheumatoid factor on TNF production by macrophages. The clinical 

benefit of rituximab treatment strongly supports the notion that B cells play a key role in the 

pathogenesis of this disease.

What could this role be? It is known that B cells have different functions that may be 

relevant in the pathogenesis of RA, which include antigen presentation, stimulation of T cells, 

cytokine production and production of autoantibodies. Of note, B cells are the precursors 

of immunoglobulin-producing plasma cells. Studies on the effects of rituximab treatment 

on different compartments (like peripheral blood, synovial tissue, and bone marrow) in 

relationship to the clinical response may provide insight into the mechanism of action in RA. 

We and other have previously shown that rituximab causes a rapid decrease in numbers of B 

cells in the synovial tissue of RA patients (reviewed in 3). The early synovial tissue response 

varies between patients, which is in contrast with the marked B cell depletion observed in the 

peripheral blood of nearly all patients with RA. Similar to incomplete depletion of B cells in the 

synovium of a subset of patients, persistent B cells might be found in the bone marrow of some 

RA patients after rituximab treatment, although at low numbers 3. It should be noted however 

that data on the effect on bone marrow are still limited. Persistence of B cell subpopulations at 

specific sites could be related to the fact that different effector mechanisms may be important 

for B-cell depletion in the different compartments. For example, experiments in a human 
CD20+ mouse showed that after treatment with an anti-human CD20 monoclonal antibody 

(rituximab or 2H7), complement dependent cytotoxicity plays a dominant role in B cell depletion 

in the splenic marginal zone B cell compartment, whereas Fc receptor mediated mechanisms 

(like antibody dependent cellular cytotoxicity) are most important in the elimination of 

circulating B cells as well as lymph node and splenic follicular B cells 4.

Treatment with rituximab induces an almost complete depletion of all peripheral blood B 

cell populations in RA patients that usually lasts for 6 to 9 months. Repopulation occurs mainly 

by naïve B cells, whereas memory B cells can stay depleted for more than 2 years5. The same 

pattern of depletion and repopulation was recently shown  in the bone marrow as well6. Of 

importance, the long-term reduction of memory B cells after rituximab treatment does not 

prevent the return of autoantibody production. Apparently, the autoreactive clones are not 

completely disrupted. Early clinical relapse has been associated with a higher proportion of 

CD27+ memory B cells before therapy and with a higher percentage of IgD+CD27+ memory 
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B cells or of IgD-CD27+ class-switched memory B cells in the repopulating cells7-9. Moreover, 

class-switched memory B cells were found to accumulate in flaring joints8. 

Nakou and colleagues need to be commended for performing a complicated study, 

including bone marrow biopsies, that adds to the insight into the mechanism of rituximab 

therapy. Consistent with previous studies, they show that CD19+ B cells in the bone marrow are 

only partially depleted after rituximab treatment. The local expression of B cell survival factors 

may play a role in this phenomenon. It is also conceivable that B cell proliferation and plasma cell 

formation may continue to occur despite rituximab treatment. Future studies deciphering the 

mechanism underlying the persistence of B cells may help to provide a deeper understanding 

of why some patients do not respond to rituximab therapy. Focusing on B cell subsets, Nakou 

et al. observed a decrease in CD19+CD27+ memory B cells both in peripheral blood and bone 

marrow 3 months after rituximab treatment in patients with a clinical response at 6 months, 

whereas non-responders showed an increase in CD19+CD27+ cells1. It is important to realize 

that these changes in CD27+ B cells in peripheral blood are found in the very small proportion 

of CD19+ cells that could still be detected after therapy. It should also be noted that patient 

numbers were small and the results appear to differ from those published by Leandro et al., 

who reported that 75% of the residual CD19+ cells after rituximab had a memory B cell/plasma 

cell precursor cell phenotype (IgD-CD27+)10. The data do support the hypothesis, however, 

that lack of response to rituximab treatment is associated with persistence of B lineage cells in 

specific tissues, like the synovium 3 and the bone marrow 1.
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