ANTIGLOMERULAR BASEMENT MEMBRANE DISEASE
Patients who develop autoantibodies directed against glomerular
basement antigens frequently develop a glomerulonephritis termed
antiglomerular basement membrane (anti-GBM) disease. When they
present with lung hemorrhage and glomerulonephritis, they have a
pulmonary-renal syndrome called Goodpasture’s syndrome. The target
epitopes for this autoimmune disease lie in the quaternary structure
of α3 NC1 domain of collagen IV. Indeed, anti-GBM disease may
be considered an autoimmune “conformeropathy” that involves
the perturbation of quaternary structure of the α 345NC1 hexamer.
MHC-restricted T cells initiate the autoantibody response because
humans are not tolerant to the epitopes created by this quaternary
structure. The epitopes are normally sequestered in the collagen IV
hexamer and can be exposed by infection, smoking, oxidants, or solvents. Goodpasture’s syndrome appears in two age groups: in young
men in their late twenties and in men and women in their sixties and
seventies. Disease in the younger age group is usually explosive, with
hemoptysis, a sudden fall in hemoglobin, fever, dyspnea, and hematuria. Hemoptysis is largely confined to smokers, and those who present
with lung hemorrhage as a group do better than older populations
who have prolonged, asymptomatic renal injury; presentation with
oliguria is often associated with a particularly bad outcome. The performance of an urgent kidney biopsy is important in suspected cases of
Goodpasture’s syndrome to confirm the diagnosis and assess prognosis. Renal biopsies typically show focal or segmental necrosis that later,
with aggressive destruction of the capillaries by cellular proliferation,
leads to crescent formation in Bowman’s space (see Fig. 62e-14). As
these lesions progress, there is concomitant interstitial nephritis with
fibrosis and tubular atrophy.
The presence of anti-GBM antibodies and complement is recognized
on biopsy by linear immunofluorescent staining for IgG (rarely IgA).
In testing serum for anti-GBM antibodies, it is particularly important
that the α3 NC1 domain of collagen IV alone be used as the target.
This is because nonnephritic antibodies against the α1 NC1 domain
are seen in paraneoplastic syndromes and cannot be discerned from
assays that use whole basement membrane fragments as the binding
target. Between 10 and 15% of sera from patients with Goodpasture’s
syndrome also contain ANCA antibodies against myeloperoxidase.
This subset of patients has a vasculitis-associated variant, which has a
surprisingly good prognosis with treatment. Prognosis at presentation
is worse if there are >50% crescents on renal biopsy with advanced
fibrosis, if serum creatinine is >5–6 mg/dL, if oliguria is present, or if
there is a need for acute dialysis. Although frequently attempted, most
of these latter patients will not respond to plasmapheresis and steroids.
Patients with advanced renal failure who present with hemoptysis
should still be treated for their lung hemorrhage, as it responds to
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plasmapheresis and can be lifesaving. Treated patients with less severe 1839
disease typically respond to 8–10 treatments of plasmapheresis accompanied by oral prednisone and cyclophosphamide in the first 2 weeks.
Kidney transplantation is possible, but because there is risk of recurrence, experience suggests that patients should wait for 6 months and
until serum antibodies are undetectable.
IgA NEPHROPATHY
Berger first described the glomerulonephritis now termed IgA
nephropathy. It is classically characterized by episodic hematuria associated with the deposition of IgA in the mesangium. IgA nephropathy
is one of the most common forms of glomerulonephritis worldwide.
There is a male preponderance, a peak incidence in the second and
third decades of life, and rare familial clustering. There are geographic
differences in the prevalence of IgA nephropathy, with 30% prevalence along the Asian and Pacific Rim and 20% in southern Europe,
compared to a much lower prevalence in northern Europe and North
America. It was initially hypothesized that variation in detection, in
part, accounted for regional differences. With clinical care in nephrology becoming more uniform, this variation in prevalence more likely
reflects true differences among racial and ethnic groups.
IgA nephropathy is predominantly a sporadic disease but susceptibility to it has been shown uncommonly to have a genetic component depending on geography and the existence of “founder effects.”
Familial forms of IgA nephropathy are more common in northern
Italy and eastern Kentucky. No single causal gene has been identified.
Clinical and laboratory evidence suggests close similarities between
Henoch-Schönlein purpura and IgA nephropathy. Henoch-Schönlein
purpura is distinguished clinically from IgA nephropathy by prominent systemic symptoms, a younger age (<20 years old), preceding
infection, and abdominal complaints. Deposits of IgA are also found
in the glomerular mesangium in a variety of systemic diseases, including chronic liver disease, Crohn’s disease, gastrointestinal adenocarcinoma, chronic bronchiectasis, idiopathic interstitial pneumonia,
dermatitis herpetiformis, mycosis fungoides, leprosy, ankylosing spondylitis, relapsing polychondritis, and Sjögren’s syndrome. IgA deposition in these entities is not usually associated with clinically significant
glomerular inflammation or renal dysfunction and thus is not called
IgA nephropathy.
IgA nephropathy is an immune complex–mediated glomerulonephritis defined by the presence of diffuse mesangial IgA deposits
often associated with mesangial hypercellularity. (See Glomerular
Schematic 2.) IgM, IgG, C3, or immunoglobulin light chains may be
codistributed with IgA. IgA deposited in the mesangium is typically
polymeric and of the IgA1 subclass, the pathogenic significance of
which is not clear. Abnormalities have been described in IgA production by plasma cells, particularly secretory IgA; in IgA clearance,
predominately by the liver; in mesangial IgA clearance and receptors for IgA; and in growth factor and cytokine-mediated events.
Currently, however, abnormalities in the O -glycosylation of the hinge
region of IgA seem to best account for the pathogenesis of sporadic
IgA nephropathy. Despite the presence of elevated serum IgA levels
in 20–50% of patients, IgA deposition in skin biopsies in 15–55% of
patients, or elevated levels of secretory IgA and IgA-fibronectin complexes, a renal biopsy is necessary to confirm the diagnosis. Although
the immunofluorescent pattern of IgA on renal biopsy defines IgA
nephropathy in the proper clinical context, a variety of histologic
lesions may be seen on light microscopy (see Fig. 62e-8), including
DPGN; segmental sclerosis; and, rarely, segmental necrosis with cellular
crescent formation, which typically presents as RPGN.
The two most common presentations of IgA nephropathy are
recurrent episodes of macroscopic hematuria during or immediately
following an upper respiratory infection often accompanied by proteinuria or persistent asymptomatic microscopic hematuria. Nephrotic
syndrome is uncommon. Proteinuria can also first appear late in the
course of the disease. Rarely patients present with acute renal failure
and a rapidly progressive clinical picture. IgA nephropathy is a benign
disease for the majority of patients, and 5–30% of patients may go
into a complete remission, with others having hematuria but well
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patients with class V disease, which may reflect the heterogeneity of this
group of patients. Patients with severe nephrotic syndrome, elevated
serum creatinine, and a progressive course will probably benefit from
therapy with steroids in combination with other immunosuppressive
agents. Therapy with inhibitors of the renin-angiotensin system also
may attenuate the proteinuria. Antiphospholipid antibodies present in
lupus may result in glomerular microthromboses and complicate the
course in up to 20% of lupus nephritis patients. The renal prognosis is
worse even with anticoagulant therapy.
Patients with any of the above lesions also can transform to another
lesion; hence patients often require reevaluation, including repeat
renal biopsy. Lupus patients with class VI lesions have greater than
90% sclerotic glomeruli and end-stage renal disease with interstitial
fibrosis. As a group, approximately 20% of patients with lupus nephritis will reach end-stage disease, requiring dialysis or transplantation.
Systemic lupus tends to become quiescent once there is renal failure,
perhaps due to the immunosuppressant effects of uremia. However,
patients with lupus nephritis have a markedly increased mortality
compared with the general population. Renal transplantation in renal
failure from lupus, usually performed after approximately 6 months
of inactive disease, results in allograft survival rates comparable to
patients transplanted for other reasons.
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