Glomerulonephritis (GN)
Glomerulonephritis is hypercellularity of endothelial, mesangial, or podocyte cells.
**Nephritic Syndrome is renal insufficiency (high creatinine), hematuria/RBC casts, moderate 
proteinuria, and hypertension.  RBC casts are pathognomonic for glomerulonephritis.
“Diffuse” = involves all glomeruli.
“Focal” = involves some glomeruli.

“Segmental” = involves only parts of individual glomeruli.

“Global” = involves the entire glomeruli.
Minimal Change Disease
Presents with nephrotic syndrome.  

IF shows nothing.  EM shows effacement of podocyte foot processes.

Immune-Complex GN includes post-infectious GN, IgA nephropathy, membranoproliferative GN, 
and lupus nephritis.  All of these involve immune complexes getting trapped in glomeruli 
and activating complement in the glomerulus.  Inflammation and endothelial/mesangial 
proliferation follow. 
Membranoproliferative GN (MPGN)

Presents with mixed nephritic/nephrotic syndromes.  Often leads to ESRD.

Serum C3 and C1q levels are low.

Glomeruli will be hypercellular with lobular appearance.  Major mesangial proliferation obstructs 
capillaries and leads to formation of the double basement membrane (tram tracks).

*GBM will be thickened and may even appear doubled (“tram tracks”).
IF reveals IgG, IgM, and C3 deposits in mesangium.

A subset of patients have cryoglobulinemia, with IgG/IgM complexes that precipitate at low temps.

These patients often have systemic vasculitis and HCV.  Cryoglobulinemia is distinguished 
from classic MPGN by the presence of “intracapillary pseudothrombi” in glomeruli.  
These resemble thrombi but are actually the IgG/IgM cryoglobulin complexes.

(Raymond removed schematic image of MPGN.)

Acute Post-Infectious Glomerulonephritis
Excellent prognosis to full recovery.

Usually follows Group A Streptococcus infection.  

Presents with nephritic syndrome and Coca-Cola urine.

IF reveals IgG and C3 in granules along the GBM.

Serum C3 is low.

EM reveals “subepithelial humps” as well as mesangial and endothelial proliferation.
IgA Nephropathy

The most common glomerulonephritis.  Often leads to ESRD.  Bad prognosis.

Presents with hematuria ± proteinuria, often after an upper respiratory infection.

IF reveals IgA and C3 deposits, causing mesangial proliferation.  This is a focal glomerulonephritis.

C1q is absent.
IgA nephropathy is related to Henoch-Schonlein Purpura (HSP), a type of IgA-deposit vasculitis.
(Raymond removed schematic images of acute post-infectious GN and IgA nephropathy.)
Crescentic Glomerulonephritis is also called “rapidly progressive glomerulonephritis” and 
must be treated rapidly and aggressively to prevent permanent scarring.  Crescents are 
comprised of Bowman’s epithelial cells and macrophages.  New crescents contain fibrin, 
whereas older ones contain collagen.  Two types of glomerulonephritis are always crescentic:
Pauci-Immune (Idiopathic) Crescentic Glomerulonephritis
This is like a renal vasculitis caused by ANCA antibodies (usually P-ANCA).  ANCA activate 
polys to release lytic enzymes which damage GBM.
Immune complexes are not involved.  No immune complexes are detected in glomeruli (hence 
the name pauci-immune).
If someone has small vessel ANCA vasculitis (Wegener’s), they also have idiopathic crescentic 
glomerulonephritis. 
If someone has medium vessel vasculitis (PAN), they probably don’t have any glomerular 
involvement.

Anti-GBM Antibody disease
Often rapid progression to ESRD.
**Caused by autoantibodies against the a3 chain of Type IV collage (“Goodpasture antigen”) 
in glomerular and alveolar BM.  If alveoli are involved, there will be hemoptysis.  


This combination of renal and pulmonary disease is called “Goodpasture’s Syndrome.”
IF reveals a linear ribbon-like pattern of IgG deposited along glomerular capillaries.  It does not 
appear granular, like the immune complex diseases.
Anti-GBM glomerulonephritis has segmental necrosis with crescent formation.
(Raymond removed images of ANCA GN and anti-GBM GN.)






