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    Abstract
Autoreactive B cells are characterized by their ability to secrete autoantibodies directed against self-peptides. During the last decade, it has become increasingly apparent that B lymphocytes not only produce autoantibodies but also exert important regulatory roles independent of their function as antibody-producing cells. This is especially relevant in the context of autoimmunity, because autoreactive B cells have been shown to possess the ability to activate pathogenic T cells, to produce pro-inflammatory cytokines, and to promote the formation of tertiary lymphoid tissue in target organs. The production of monoclonal antibodies against B-cell-surface molecules has facilitated the characterization of several distinct B lymphocyte subsets. These cell-surface molecules have not only served as useful cell differentiation markers but have also helped to unravel the important biological functions of these cells. Some of these molecules, all of which are expressed on the cell surface, have proven to be effective therapeutic targets. In both animal models and in clinical assays, the efficient elimination of B lymphocytes has been shown to be useful in the treatment of rheumatoid arthritis and other autoimmune diseases. The treatment of most rheumatic autoimmune diseases relies mainly on the use of cytotoxic immunosuppressants and corticosteroids. Although this has resulted in improved disease survival, patients may nonetheless suffer severe adverse events and, in some cases, their relapse rate remains high. The increasing need for safer and more effective drugs along with burgeoning new insights into the pathogenesis of these disorders has fueled interest in biological agents; clinical trials involving the B-cell depletion agent rituximab have been especially promising. This article reviews the current knowledge of B-cell biology and pathogenesis as well as the modern therapeutic approaches for rheumatic autoimmune diseases focusing in particular on the targeting of B-cell-specific surface molecules and on the blocking of B-cell activation and survival.

Footnotes
	This article is available online at http://pharmrev.aspetjournals.org.
doi:10.1124/pr.109.002006.

	1 Abbreviations:

	AAV
	anti-neutrophil cytoplasmic antibody-associated vasculitis
	Ab
	antibody
	ACR
	American College of Rheumatology
	AE
	adverse event
	Ag
	antigen
	ANA
	antinuclear antibody
	ANCA
	anti-neutrophil cytoplasmic antibody
	APRIL
	a proliferation-inducing ligand
	BAFF
	B-cell activating factor
	BCR
	B-cell receptor
	BILAG
	British Isles Lupus Assessment Group
	BLyS
	B-lymphocyte stimulator
	Breg
	B cells with suppressor or regulatory function
	CCP
	cyclic citrullinated peptide
	95% CI
	95% confidence interval
	CNS
	central nervous system
	CSF
	colony-stimulating factor
	DAS
	disease activity score
	DMARD
	disease-modifying antirheumatic drug
	dsDNA
	double-stranded DNA
	ESR
	erythrocyte sedimentation rate
	EULAR
	European League Against Rheumatism
	FNGN
	focal necrotizing glomerulonephritis
	FO
	follicular
	GC
	germinal center
	GPI
	6-phosphate isomerase
	HACA
	human anti-chimeric antibody
	HCV
	hepatitis C virus
	IFN
	interferon
	IL
	interleukin
	IRR
	infusion-related reaction
	JCV
	polyomavirus JC
	LAMP-2
	lysosomal membrane protein 2
	LPS
	lipopolysaccharide
	mAb
	monoclonal antibody
	MC
	mixed cryoglobulinemia
	MHC
	major histocompatibility complex
	MPO
	myeloperoxidase
	mRSS
	modified Rodnan skin score
	MTX
	methotrexate
	MZ
	marginal zone
	NOD
	nonobese diabetic
	NZB
	New Zealand black
	PBO
	placebo
	PML
	progressive multifocal leukoencephalopathy
	PR3
	proteinase 3
	RA
	rheumatoid arthritis
	RAG
	recombination-activating gene
	RCT
	randomized controlled trial
	RF
	rheumatoid factor
	RTX
	rituximab
	SF-36
	Short Form-36
	SLE
	systemic lupus erythematosus
	SRI
	SLE responder index
	SS
	Sjögren's syndrome
	SSc
	systemic sclerosis
	TFH
	follicular helper T cell
	TGF
	tumor growth factor
	Th
	T helper
	TI
	T-independent
	TNF
	tumor necrosis factor
	VAS
	visual analog scale
	WG
	Wegener's granulomatosis.
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