
Rheumatoid Arthritis and the
Role of Tumor Necrosis Factor

Inhibitors

Mary K. Crow, MD
Benjamin M. Rosen Chair in Immunology and Inflammation Research
Mary Kirkland Center for Lupus Research, Hospital for Special Surgery
Professor of Medicine
Weill Medical College of Cornell University
New York, NY

NIH Recombinant DNA Advisory Committee
September 17, 2007



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 immune 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

Leading causes
of death:
• Cardiovascular disease
• Infection



Pathogenesis of Rheumatoid Arthritis
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“In rheumatoid arthritis, TNF alpha may be the main inducer 
of IL-1, and anti-TNF alpha agents may be useful in 
treatment.”
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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 



TNF Inhibitors for Treatment of
Rheumatoid Arthritis
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Anti-TNF Therapy
Improves Disease
in Rheumatoid
Arthritis Patients



Potential Immunologic Consequences 
of Administration of Anti-TNF Agents

• Impaired host defense against microbial infection
• 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
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Anti-TNF Therapy has been
Associated with Reactivation of Tuberculosis
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Anti-TNF Therapy
Associated with
Poor Outcome
from Histoplasmosis
in a Murine Model
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Occurrence of Histoplasmosis in
Anti-TNF-Treated Patients



Summary

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

• Tumor necrosis factor is an important mediator of chronic
inflammation 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


