
Mechanism of Action of Tumor Necrosis Factor
Antagonists
Recent advances in our understanding of the underlying
biochemistry and biological actions of tumor necrosis
factor (TNF) have provided further insight into the
nature and role of anti-TNF agents in clinical practice.
These agents have changed the paradigm for treating sev-
eral inflammatory diseases while raising new questions
about how differences in their structure, function, and
biological activity may explain clinically important safety
and efficacy differences among these agents.

Charles A. Dinarello (scientific chair) and I (clinical
chair) had the pleasure of heading a distinguished panel
of Canadian rheumatologists and immunologists to
review the evidence and consider the following funda-
mental questions:
1. Do monoclonal antibodies to TNF have different biologi-
cal effects compared to soluble TNF receptors?
2. What knowledge has accumulated from the biology of
TNF, particularly secreted versus membrane forms of TNF,
that might help explain the differential effects of anti-TNF-α
monoclonal antibodies of the IgG1 class and soluble TNF
receptor molecules?
3. What knowledge has accumulated from the various dis-
eases treated with TNF blockers that may help explain the dif-
ferential effect of monoclonal anti-TNF-α antibodies and
soluble TNF receptor molecules?
4. What knowledge has accumulated from the biology of
granulomatous infections and lymphomas that may help
explain the differential effects of monoclonal anti-TNF-α
antibodies and soluble TNF receptor molecules?

The roundtable discussion provided suggestions on
how to move our understanding of the biological differ-
ences of TNF antagonists forward. Several new research
initiatives were recommended to further elucidate the
mechanism of action of these agents:
1. Clinical role/relevance of human antichimeric antibodies
and human anti-human antibodies
2. TNF antagonists/inhibitors and the risk of lymphoma
3. Effect of interferon gamma and biologically active TNF
4. Signaling with regard to apoptosis
5. Cell death phenomenon: a definitive answer regarding
antibody-dependent cellular cytotoxicity for infliximab, etan-
ercept, and all soluble TNF receptors, in vitro and in vivo
6. Use of annexin scan in other indications than Crohn’s
disease for evidence of apoptosis, i.e., to confirm that etan-
ercept does not work in Crohn’s, and to rule out kinetics
7. Studies of the dynamics of macrophage migration or
monocyte migration in and out of joints

8. TNF antagonists and granulomatous infections in
both peripheral blood and tissue.

Understanding the role of membrane-bound (trans-
membrane) TNF-α versus secreted TNF-α 1,2 emerged as
an important, recurring theme in discussions of mecha-
nisms of apoptosis as related to efficacy in the treatment
of Crohn’s disease, rheumatoid arthritis, and granuloma-
tous diseases; and whether these same mechanisms affect
susceptibility to infection by intracellular microorgan-
isms and non-Hodgkin’s lymphomas. A subtext to this
discussion: whether there are differential effects of TNF
blockers on transmembrane TNF-α expressed on T cells
and macrophages. It was noted that a growing body of
evidence3-5 supports the concept of T cell apoptosis fol-
lowing infliximab therapy in Crohn’s disease, whereas few
studies have examined whether apoptosis occurs in
patients with rheumatoid arthritis treated with either
monoclonal anti-TNF-α antibodies or soluble TNF
receptors. This question has particular importance for
understanding differences in infections from intracellular
microorganisms between infliximab and etanercept6.

The presentations in this supplement represent the
views of the respective authors and have been updated to
reflect the best available data that may have emerged since
the roundtable meeting. The meeting and proceedings
published here have been supported by an unrestricted
educational grant from Amgen Canada Inc. and Wyeth
Pharmaceuticals.
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