a hallmark of IgG4-RD). Several histopathology features are uncommon in IgG4-RD and, when detected, mitigate against the diagnosis
of IgG4-RD. These include intense neutrophilic infiltration, leukocytoclasis, granulomatous inflammation, multinucleated giant cells, and
fibrinoid necrosis.
The inflammatory infiltrate is composed of an admixture of B and
T lymphocytes. B cells are typically organized in germinal centers.
Plasma cells staining for CD19, CD138, and IgG4 appear to radiate
out from the germinal centers. In contrast, the T cells, usually CD4+,
are distributed more diffusely throughout the lesion and generally
represent the most abundant cell type. Fibroblasts, histiocytes, and
eosinophils can all be observed in moderate numbers. Some biopsy
samples are particularly enriched with eosinophils. In other samples,
particularly from long-standing cases, fibrosis predominates.
The histologic appearance of IgG4-RD, although highly characteristic, requires immunohistochemical confirmation of the diagnosis
with IgG4 immunostaining. IgG4-positive plasma cells predominate
within the lesion, but plasma cells containing immunoglobulins from
each subclass can be found. The number of IgG4-positive plasma cells
can be quantified by either counting the number of cells per highpower field (HPF) or by calculating the ratio of IgG4- to IgG-bearing
plasma cells. Tissue fibrosis predominates in the latter phases of organ
involvement, and in this relatively acellular phase of inflammation,
both the IgG4:total IgG ratio and the pattern of tissue fibrosis are more
important than the number of IgG4-positive cells per HPF in establishing the diagnosis. In situ hybridization techniques are also now used
to circumvent problems posed by increased background staining in
conventional immunostaining techniques.

TREATMENT
Not every disease manifestation of IgG4-RD requires immediate treatment because the disease takes an indolent form in many patients.
IgG4-related lymphadenopathy, for example, can be asymptomatic for
years, without evolution to other disease manifestations. Thus, watchful waiting is prudent in some cases. Vital organ involvement must be
treated aggressively, however, because IgG4-RD can lead to serious
organ dysfunction and failure. Aggressive disease can lead quickly to
end-stage liver disease, permanent impairment of pancreatic function,
renal atrophy, aortic dissection or aneurysms, and destructive lesions
in the sinuses and nasopharynx.
Glucocorticoids are the first line of therapy. Treatment regimens,
extrapolated from experience with the management of type 1 AIP,
generally begin with 40 mg/d of prednisone, with tapering to discontinuation or maintenance doses of 5 mg/d within 2 or 3 months. The
clinical response to glucocorticoids is usually swift and striking; however, longitudinal data indicate that disease flares occur in more than
90% of patients within 3 years. Conventional steroid-sparing agents
such as azathioprine and mycophenolate mofetil have been used in
some patients; however, evidence for their efficacy is lacking.
For patients with relapsing or glucocorticoid-resistant disease,
B cell depletion with rituximab is an excellent second-line therapy.
Rituximab treatment (two doses of 1 g IV, separated by approximately 15 days) leads to a targeted, precipitous decline in serum IgG4
concentrations, suggesting that rituximab achieves its effects in part
by preventing the repletion of short-lived plasma cells that produce
IgG4. More important than its effects on IgG4 concentrations, however, may be the effect of B cell depletion on T cell function. Specific
effects of rituximab on CD4+ effector T cells have been documented
in IgG4-RD.
Rituximab may be an appropriate first-line therapy for some
patients, particularly those at high risk for glucocorticoid toxicity and
patients with immediately organ-threatening disease. The optimal
approaches to remission maintenance, by either re-treatment with
rituximab or continuous low-dose glucocorticoid therapy, require
further study.
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Figure 391e-2 Hallmark histopathology characteristics of IgG4related disease (IgG4-RD) are a dense lymphoplasmacytic infiltrate and a mild to moderate eosinophilic infiltrate. The cellular
inflammation is often encased in a distinctive type of fibrosis termed
“storiform,” which often has a basket weave pattern. Abundant fibroblasts and strands of fibrosis accompany the lymphoplasmacytic
infiltrate and eosinophils in this figure. This biopsy was taken from a
nodular lesion on the cheek; however, the findings are identical to the
pathology found in the pancreas, kidneys, lungs, salivary glands, and
other organs affected by IgG4-RD.

PATHOPHYSIOLOGY
The IgG4 molecule is believed to play an indirect role in the pathophysiology of disease in most organs. However, the molecule has
properties that are unique among the immunoglobulin subclasses
and that may contribute to tissue injury in some circumstances. As an
example, IgG4 molecules have the ability to undergo Fab exchange, a
phenomenon in which the two halves of the molecule dissociate from
each other and reassociate with dissimilar hemi-molecules from other
IgG4 molecules. This property is unique among the immunoglobulin
subclasses. Partly as a result of Fab exchange, however, IgG4 antibodies
bind antigen loosely. The molecules have low affinities for Fc receptors and C1q and are regarded generally as noninflammatory immunoglobulins. The low affinities for Fc receptors and C1q impair the
ability of IgG4 antibodies to induce phagocyte activation, antibodydependent cellular cytotoxicity, and complement-mediated damage.
It is possible that the increased concentrations of IgG4 in serum and
IgG4-bearing plasma cells in tissue are merely the result of other effector pathways, such as TH2/Treg cytokines, that are more central to the
inflammation and tissue damage.

