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Table 20-5 Summary of Major Primary Glomerulonephritides

Disease

Most Frequent
Clinical Presentation

Pathogenesis

Glomerular Pathology
Light Microscopy

Fluorescence
Microscopy

Electron Microscopy

Postinfectious
glomerulonephritis

Nephritic syndrome

Immune complex mediated;
circulating or planted
antigen

Diffuse endocapillary
proliferation; leukocytic
infiltration

Granular IgG and C3
in GBM and
mesangium;
Granular IgA in
some cases

Primarily subepithelial
humps;
subendothelial
deposits in early
disease stages.

Goodpasture
syndrome

Rapidly progressive
glomerulonephritis

Anti-GBM COL4-A3 antigen

Extracapillary proliferation
with crescents; necrosis

Linear IgG and C3;
fibrin in crescents

No deposits; GBM
disruptions; fibrin

Chronic
glomerulonephritis

Chronic renal failure

Variable

Hyalinized glomeruli

Granular or negative

Membranous
nephropathy

Nephrotic syndrome

In situ immune complex
formation; PLA2Rantigen
in most cases of primary
disease mostly unknown

Diffuse capillary wall
thickening

Granular IgG and
C3; diffuse

Subepithelial deposits

Minimal change
disease

Nephrotic syndrome

Unknown; loss of
glomerular polyanion;
podocyte injury

Normal; lipid in tubules

Negative

Loss of foot processes;
no deposits

Focal segmental
glomerulosclerosis

Nephrotic syndrome;
nonnephrotic
proteinuria

Unknown
Ablation nephropathy
Plasma factor (?); podocyte
injury

Focal and segmental
sclerosis and hyalinosis

Focal; IgM + C3 in
many cases

Loss of foot processes;
epithelial denudation

Membranoproliferative
glomerulonephritis
(MPGN) type I

Nephrotic/nephrotic
syndrome

Immune complex

Mesangial proliferative or
membranoproliferative
patterns of proliferation;
GBM thickening; splitting

IgG ++ C3; C1q ++
C4

Subendothelial deposits

Dense-deposit
disease (MPGN
type II)

Hematuria
Chronic renal failure

Autoantibody; alternative
complement pathway

Mesangial proliferative or
membranoproliferative
patterns of proliferation;
GBM thickening; splitting

C3; no C1q or C4

Dense deposits

IgA nephropathy

Recurrent hematuria
or proteinuria

Unknown

Focal mesangial proliferative
glomerulonephritis;
mesangial widening

IgA ± IgG, IgM, and
C3 in mesangium

Mesangial and
paramesangial
dense deposits

GBM, Glomerular basement membrane.

Etiology and Pathogenesis. Poststreptococcal GN is
caused by immune complexes containing streptococcal
antigens and specific antibodies, which are formed in
situ. Only certain strains of group A β-hemolytic streptococci are nephritogenic, more than 90% of cases being
traced to types 12, 4, and 1, which can be identified by
typing of the M protein of the bacterial cell walls.
Many lines of evidence support an immunologic basis
for poststreptococcal glomerulonephritis. The latent period
between infection and onset of nephritis is compatible with
the time required for the production of antibodies and the
formation of immune complexes. Elevated titers of antibodies against one or more streptococcal antigens are
present in a great majority of patients. Serum complement
levels are low, compatible with activation of the complement system and consumption of complement components. There are granular immune deposits in the glomeruli,
indicative of an immune complex–mediated mechanism.
The streptococcal antigenic component responsible for
the immune reaction had long eluded identification, but
the preponderance of evidence identifies streptococcal
pyogenic exotoxin B (SpeB) as the principal antigenic
determinant in most but not all cases of poststreptococcal
glomerulonephritis. This protein can directly activate

complement, is commonly secreted by nephritogenic
strains of streptococci, and has been localized to the “humplike” deposits characteristic of this disease (described later).
At the outset, the inciting antigens are exogenously planted
from the circulation in subendothelial locations in glomerular capillary walls, leading to in situ formation of immune
complexes, where they elicit an inflammatory response.
Subsequently, through mechanisms that are not well
understood, the antigen-antibody complexes dissociate,
migrate across the GBM, and re-form on the subepithelial
side of the GBM.

MORPHOLOGY
The classic histologic picture is one of enlarged, hypercellular
glomeruli (Fig. 20-9). The hypercellularity is caused by
(1) infiltration by leukocytes, both neutrophils and monocytes;
(2) proliferation of endothelial and mesangial cells; and (3) in
severe cases by crescent formation. The proliferation and leukocyte infiltration are typically global and diffuse, that is, involving all lobules of all glomeruli. There is also swelling of endothelial
cells, and the combination of proliferation, swelling, and leukocyte infiltration obliterates the capillary lumens. There may be
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