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Rheumatoid Arthritis: Systemic autoimmune
disease targeting joints

Clinical Symptoms — symmetrical pain, swelling, deformities of
joints; morning stiffness; fatigue; extra-articular disease: nodules;
pulmonary

Epidemiology — female:male = 2-3:1; prevalence 1%
Triggers — environment + genetics

Autoimmunity — anti-cyclic citrullinated peptide antibodies;
rheumatoid factor

Pathology — infiltrate of iImmune system cells in synovial
membrane lining joints; bone erosion

Complications — premature atherosclerosis; infection



Rheumatoid Arthritis




Survival in Patients with Rheumatoid Arthritis
IS Lower than Expected
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Pathogenesis of Rheumatoid Arthritis
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“In rneumatoid arthritis, TNF alpha may be the main inducer
of IL-1, and anti-TNF alpha agents may be useful in
treatment.”



TNF and TNF Receptors
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Tumor Necrosis Factor

Essential for Host Defense against Microbes:

Initiates the innate immune response
Activates and differentiates macrophages
Increases vascular permeability and adhesion
Recruits neutrophils

Activates dendritic cells and promotes adaptive
Immune responses

Promotes granuloma formation to wall off infection

In Excess Contributes to Disease:

Mediates chronic inflammation
Contributes to bone erosions in RA

 Induces shock when systemic



Role of TNF in Rheumatoid Arthritis

Drives events in proinflammatory cytokine cascade

Triggers production of other proinflammatory cytokines,
Including IL-1

Facilitates activation of T lymphocytes by foreign antigens
through dendritic cell maturation

Causes T cell/neutrophil accumulation in synovial membrane
by inducing expression of endothelial adhesion molecules

Stimulates fibroblasts and macrophages to release destructive
enzymes

Stimulates osteoclastogenesis directly through differentiation
of progenitor cells and through enhanced expression of RANK
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Potential Immunologic Consequences
of Administration of Anti-TNF Agents

Impaired host defense against microbial infection
e Reactivation of tuberculosis

* Fungal infection: Histoplasmosis; Candida;
Coccidioidomycosis; Aspergillus
« Bacterial infection: Strep; Staph

Impaired immune surveillance against malignant cells

Shift in cytokine balance that could facilitate expression
of new autoimmune phenomenon

Immune response to therapeutic agent



Anti-TNF Therapy has been
. Assoclated with Reactivation of Tuberculosis .

Immunity 2:561, 1995

Tumor Necrosis Factor-a Is Required in the
Protective Immune Response Against
Mycobacterium tuberculosis in Mice

JoAnne L. Flynn,' Marsha M. Goldstein,?

John Chan,? Karla J. Triebold,*

Klaus Pfeffers-*, Charles J. Lowenstein,’

Robert Schreiber,® Tak W. Mak,*
and Barry R. Bloom*

Clin Infect Dis 38:295, 2004

Tuberculosis following the Use of Etanercept,
a Tumor Necrosis Factor Inhibitor

Aparna K. Mohan,! Timothy R. Cote," Joel A. Block,® Augustine M. Manadan,? Jeffrey N. Siegel.?
and M. Miles Braun'



JOURNAL OF INTERFERON & CYTOKINE RESEARCH 27:471-480 (2007)
© Mary Ann Lichert, Tnc.
DOT: 101089 Jir 20070178

Anti-TNF Therapy
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Occurrence of Histoplasmosis In
Anti-TNF-Treated Patients
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Summary

 Rheumatoid arthritis is a significant autoimmune and
Inflammatory disease resulting in joint damage and decreased
survival

e Tumor necrosis factor is an important mediator of chronic
iInflammation in rheumatoid arthritis

 Tumor necrosis factor is an important mediator of effective
host defense against microbial infection

« Tumor necrosis factor blockade can result in significant
Improvement in disease in patients with rheumatoid arthritis

 Tumor necrosis factor blockade has been associated with
opportunistic infections



