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Abstract

Systemic lupus erythematosus (lupus) is an auto-
immune disease that affects primarily women, es-
pecially those of reproductive age. Lupus is a proto-
typic organ non-specific autoimmune disease that may
affect any organ in the body resulting in displaying a
broad spectrum of clinical and immunological mani-
festations. The pathogenesis of lupus involves a
complex interplay between genetic and environmental
factors and the adaptive and innate immune systems.
Defects in central and peripheral tolerance, increased
antigenic load, excess T-cell help, B cell hyperactivity,
autoantibody production and cytokine imbalance,
ultimately lead to immune-complex formation and
complement activation causing immunologically me-
diated organ damage, culminating in premature death.
There is an urgent need for the development of novel
agents since many patients are refractory to traditional

agents. However, there are two hurdles that make
development of new therapeutic agents difficult.
First, we do not understand the whole picture of the
pathogenesis of lupus because of its complex and
multi-systemic presentation. Secondly, lupus lacks a
reliable and sensitive biomarker for measuring disease
activity, and a standardized method for defining res-
ponse to therapy. Nevertheless, great advances have
been made during the past 10 years because of the
great efforts of basic researchers and clinicians on
elucidating the cause of the disease, and participation
of pharmaceutical and biotechnical companies in the
development of novel agents. My goal was to evaluate
the efficacy and safety of novel pharmaceutical
agents by a comprehensive review of open-label and
randomized clinical trials conducted in patients with
lupus.

Key Words: Lupus Erythematosus, Systemic; Phar-
maceutical Services; Biological Agents
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Fig. 1. Function of B cell.
Ab, antibody; LN, lymph node; APC, antigen presenting cells
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Table 1. Cell Surface Antigens Expressed on B Cells
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Cell surface Ag stem proB preB immature transitional activated memory Plasma cell
19 - + + + + + +
CD20 - - + + + + -
Ccb22 + +

cD27 . + +
CD38 - + + +
CD138 - - +
Table 2. Novel Therapies being Developed for SLE Treatment

INN Proprietary names Targets Mechanisms
Rituximab Mabthera CD20 B cell depletion
Epratuzumab - Cbh22 B cell depletion
Belimumab Benlysta BLyS B cell suppression
LJP394-1JP1082 Riquent Anti-dsDNA antibody B lymphocyte tolerogens
Abatacept Orencia CD80/CD86—CD28 ligation T cell suppression
Efalizumab Raptiva CD11 Inhibition of adhesion
Eculizumab Soliris Complement C5 Inhibition of complement
Tocilizumab Actemra IL-6 Inhibition of cytokine
Anakinra Kineret IL-1 Inhibition of cytokine
Etanercept Enbrel TNFa, B Inhibition of cytokine
Infliximab Remicade TNFa. Inhibition of cytokine
Adalimumab Humira TNFa. Inhibition of cytokine
Golimumab Simponi TNFa Inhibition of cytokine
Certolizumab Cimzia TNFa Inhibition of cytokine
Rontalizumab - [FNa Inhibition of cytokine

INN, nternational Nonproprietary Name; BlyS, B lymphocyte stimulator; IL-1, interleukin 1; TNFa.:,tumor necrosis factor a.; IFNa. : interferon a.
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