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PART 15
Immune-mediated, Inflammatory, and Rheumatologic Disorders

The pathogenicity of autoantibodies can be mediated through several mechanisms, including opsonization of soluble factors or cells,
activation of an inflammatory cascade via the complement system, and
interference with the physiologic function of soluble molecules or cells.
In autoimmune thrombocytopenic purpura, opsonization of platelets targets them for elimination by phagocytes. Likewise, in autoimmune hemolytic anemia, binding of immunoglobulin to red cell
membranes leads to phagocytosis and lysis of the opsonized cell.
Goodpasture’s syndrome, a disease characterized by lung hemorrhage
and severe glomerulonephritis, represents an example of antibody
binding leading to local activation of complement and neutrophil
accumulation and activation. The autoantibody in this disease binds
to the α3 chain of type IV collagen in the basement membrane. In
SLE, activation of the complement cascade at sites of immunoglobulin
deposition in renal glomeruli is considered to be a major mechanism
of renal damage. Moreover, the DNA- and RNA-containing immune
complexes in SLE activate TLR9 and TLR7, respectively, in dendritic
cells and promote a proinflammatory, immunogenic milieu conducive
to amplification of the autoimmune response.
Autoantibodies can also interfere with normal physiologic functions of cells or soluble factors. Autoantibodies to hormone receptors
can lead to stimulation of cells or to inhibition of cell function through
interference with receptor signaling. For example, long-acting thyroid
stimulators—autoantibodies that bind to the receptor for thyroidstimulating hormone (TSH)—are present in Graves’ disease and
function as agonists, causing the thyroid to respond as if there were
an excess of TSH. Alternatively, antibodies to the insulin receptor can
cause insulin-resistant diabetes mellitus through receptor blockade.
In myasthenia gravis, autoantibodies to the acetylcholine receptor
can be detected in 85–90% of patients and are responsible for muscle
weakness. The exact location of the antigenic epitope, the valence and
affinity of the antibody, and perhaps other characteristics determine
whether activation or blockade results from antibody binding.
Antiphospholipid antibodies are associated with thromboembolic
events in primary and secondary antiphospholipid syndrome and
have also been associated with fetal wastage. The major antibody is
directed to the phospholipid–β2-glycoprotein I complex and appears
to exert a procoagulant effect. In pemphigus vulgaris, autoantibodies bind to desmoglein 3, a component of the epidermal cell desmosome, and play a role in the induction of the disease. These antibodies
exert their pathologic effect by disrupting cell–cell junctions through
stimulation of the production of epithelial proteases, with consequent
blister formation. Cytoplasmic antineutrophil cytoplasmic antibody
(c-ANCA), found in granulomatosis with polyangiitis, is an antibody
to an intracellular antigen, the 29-kDa serine protease (proteinase-3).
In vitro experiments have shown that IgG anti-c-ANCA causes cellular
activation and degranulation of primed neutrophils.
It is important to note that autoantibodies of a given specificity
may cause disease only in genetically susceptible hosts, as has been
shown in experimental models of myasthenia gravis, SLE, rheumatic
fever, and rheumatoid arthritis. Furthermore, once organ damage is
initiated, new inflammatory cascades are initiated that can sustain
and amplify the autoimmune process. Finally, some autoantibodies
seem to be markers for disease but have, as yet, no known pathogenic
potential.
AUTOIMMUNE DISEASES
Manifestations of autoimmunity are found in a large number of pathologic conditions. However, their presence does not necessarily imply
that the pathologic process is an autoimmune disease. A number of
attempts to establish formal criteria for the classification of diseases as
autoimmune have been made, but none is universally accepted. One
set of criteria is shown in Table 377e-4; however, this scheme should
be viewed merely as a guide in consideration of the problem.
To classify a disease as autoimmune, it is necessary to demonstrate that the immune response to a self-antigen causes the observed
pathology. Initially, the detection of antibodies to the affected tissue
in the serum of patients suffering from various diseases was taken as
evidence that these diseases had an autoimmune basis. However, such

TABLE 377e-4 Human Autoimmune Disease: Presumptive Evidence for
Immunologic Pathogenesis
Major Criteria
1. Presence of autoantibodies or evidence of cellular reactivity to self
2. Documentation of relevant autoantibody or lymphocytic infiltrate in the
pathologic lesion
3. Demonstration that relevant autoantibody or T cells can cause tissue
pathology
a. Transplacental transmission
b. Adaptive transfer into animals
c. In vitro impact on cellular function
Supportive Evidence
1. Reasonable animal model
2. Beneficial effect from immunosuppressive agents
3. Association with other evidence of autoimmunity
4. No evidence of infection or other obvious cause

autoantibodies are also found when tissue damage is caused by trauma
or infection and in these cases are secondary to tissue damage. Thus,
autoimmunity must be shown to be pathogenic before a disease is
categorized as autoimmune.
To confirm autoantibody pathogenicity, it may be possible to transfer disease to experimental animals by the administration of autoantibodies from a patient, with the subsequent development of pathology
in the recipient similar to that seen in the patient. This scenario has
been documented, for example, in Graves’ disease. Some autoimmune
diseases can be transferred from mother to fetus and are observed in
the newborn babies of diseased mothers. The symptoms of the disease
in the newborn usually disappear as the levels of maternal antibody
decrease. An exception, however, is congenital heart block, in which
damage to the developing conducting system of the heart follows in
utero transfer of anti-Ro antibody from the mother to the fetus. This
antibody transfer can result in a permanent developmental defect in
the heart.
In most situations, the critical factors that determine when the
development of autoimmunity results in autoimmune disease have
not been delineated. The relationship of autoimmunity to the development of autoimmune disease may be associated with the fine specificity of the antibodies or T cells or their specific effector capabilities. In
many circumstances, a mechanistic understanding of the pathogenic
potential of autoantibodies has not been established. In some autoimmune diseases, biased production of cytokines by helper T (TH) cells
may play a role in pathogenesis. In this regard, T cells can differentiate
into specialized effector cells that predominantly produce interferon
γ (TH1), IL-4 (TH2), or IL-17 (TH17) or that provide help to B cells (T
follicular helper, TFH) (Chap. 372e). TH1 cells facilitate macrophage
activation and classic cell-mediated immunity, whereas TH2 cells are
thought to have regulatory functions and are involved in the resolution of normal immune responses as well as in the development of
responses to a variety of parasites. TH17 cells produce a number of
inflammatory cytokines, including IL-17 and IL-22, and seem to be
prominently involved in host resistance to certain fungal infections.
TFH cells help B cells by constitutively producing IL-21. In a number
of autoimmune diseases, such as rheumatoid arthritis, multiple sclerosis, type 1 diabetes mellitus, and Crohn’s disease, there appears to
be biased differentiation of TH1 and TH17 cells, with resultant organ
damage. Studies suggest an accentuated differentiation of TH17 cells
associated with animal models of inflammatory arthritis, whereas
increased differentiation of TFH cells has been associated with animal
models of SLE.
ORGAN-SPECIFIC VERSUS SYSTEMIC AUTOIMMUNE DISEASES
The spectrum of autoimmune diseases ranges from conditions specifically affecting a single organ to systemic disorders that involve many
organs (Table 377e-5). Hashimoto’s autoimmune thyroiditis is an
example of an organ-specific autoimmune disease (Chap. 405). In this

